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ABSTRACT

An Important issue in the study of conflict behavior concerns the
marner in which one party involved in a conflict situation, can influence
his protagonist to resolve the conflict in a way which is mutually reward-
ing (i.e. cooperative). The present thesis is addressed to this issue.

In order to study the relationship between preasymptotic interactiocn
patterns and stable states of cooperation and conflict, the data from a
variety of two-person, mixed motive games are organized such that:

a) criteria are established for defining stable states of cooperation
and conflict; b) preasymptotic interaction patterns are clearly dis-
tinguished from these stable, asymptotic states; and c¢) the role of each
dyad member is considered separately.

Organizing the data in the manner ocutlined above z2llows the des-
eription of strategies used by real subjects which lead to high levels
of cooperation and conflict. Dyads who attain a high level of cooperation
are found to use a cauticus trust strategzy. This strategy consists of
two components, a cooperative signalling component and a firuness coin-
ponent. The cooperative signalling component is operationalized In
terms of the differencs in the proportion of cooperative cholces between
one dyad member and the other. The firmness component is operationalized
in terms of the level of retaliation against an uncooperative action
(D reciprocity). Dyads who attain a high level of conflict are
charecterized by an inappropriste signalling componeni, and/or the absonce

of a firwness conponent. Data are presented which indiecate how the
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}eqpirements for a successful cooperative signalling component vary
jas a function of other variables.

| The implications of focusing on stable outcomes in a conflict
,f situation, and organizing the data in the manner developed here, are
| discussed in terms of notions current in the psychological literature
on conflict behavior. Dats from the present thesis are used to argue
that strategic variables are relatively more important factors in
determining stable outcomes in a particular conflict situation, than

elther predispositionzl or personality factors.
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! Chapter I. INTRODUCTION

In the broadest sense, conflict may be defined as the coming
together of incompatible forces. As such, conflict is an ubiquitous
phencmenon in any complex system, whether biological or social. It
is an assumption of the present thesis that conflict so defined is an
inevitable occurrence of social interaction. Considering the number
of different motives found within individuals, as well as between
groups, it is little wonder that conflict is so frequently observed.
This assumption, however, does not reflect a pessimistic view of man,
implying for example that viclence and wars are inevitable. Rather,
the assumption reflects a belief that conflict resolution may result
in the establishment of norms which serve to reconcile the incompat'bie
forces, to one degree or another. In other words, conflicts are not
necessarily situations to be avoided, they are situvations to be resolved.
At this point, an Important distinction must be made bstween violent
and nonviolent methods of conflict resolution. Conflict and violence
are not synonymous. Many conflicts are resolved by means other than
violence — by appsals to prevalling noims, or by the establishment of
new norms.

Many other conflicts are not resolved at all. These conflicts
may drain personal or national resources over long periods of tims,
and generally impede the establishment of satisfactory norms. The

reasons for this lack of conflict resclution in some circumstances may
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be many and diverse. The conflicﬁ may not be accurately perceived, if
at all. The protagonists in the conflict méy not know which of several
possible norms to appeal to. The norms appealed to may not be satis-
factory to all parties concerned. Indeed, it may not be clear that
any norms exist that might be appealed to. Resolution may also fail
because one or both of the protagonists does not wish to resolve the
conflict because its presence satisfies some other, perhaps psycho-
pathic, needs of one of the protagonists. However, even in the absence
of psychopathology, and in cases in which the best of intentions are in
evidence, conflicts may continue.

What conditions give rise to satisfactory conflict resolution?
What conditions impede such resolutions? Under what conditions do
nonviolent attempts at resolution give way to violence? A theory of
conflict behavior does not yet exist to completely answer these ques—
tions. Until very recently, the domain of eonflict behavior was
restricted to strategy theorists who dealt with large social forces
such as military or labor-management conflicts (e.g. Kahn, 1960), or
clinicisns who dealt with intrapersonal conflicts in the tradition of
Freud. The remainder of this introductory section will briefly describe
a more recent, gmpirical approach to the study of confiict behavior. A
Justification of the use of the particuwlar paradigm will be given, in
addition to a description of the variables which have already been
found to affect behavior in conflict situatibns using this paradigm.
A, The Theory of Games

The impetus for much contemporary research on conflict behavior

is the theory of games introduced by v. Neumann and Morgenstern (1947).
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/These authors provided both a paradigm for studying conflicts of

/ interests, and a model for prescribing how rational decision-makers

should behave. What is a game? What are its characteristics? A
game involves at least two decision-makers, each of whom has at least
two distinct choices. A decision-maker may be an individual, a
political party, or a nation. The distinguishing feature of each
decision maker is that he has an objective which influences his
activity in the game. Furthermore, a player's ability to attain

his objective is dependent not only upon his own choices, but also
upon the choices of the other player. In other words, the fates of
the players (their respective outcomes) are interdependent. These
outcomes, or payoffs, represent the utility to each decision-maker of
being in any particular state of interaction with the other decision-
maker. These utilities are represented on an ordinal scale, and game
theory assumes that any monotonic transformaticn of the utilities in a
particular game does nct alter the structure of that game.

The structure of a particular game is defined bty the relative
rankings of each of the outcomes by each decision~maker. If one
player's rankings of the possible outcomes is the inverse of the other
playeris preference ordering, it is clear that thelr objectives are
irreconcilably opposed. The class of games defined as zsro-sum games
is such a case. In these games, one player's gain is anotherf?s loss.
There is no provision for a mutually satisfactory outcome. Although
the prescriptions of the game theory model are strongest for this class
of games, the zero-sum structure does not provide an adeqguate descrip-

tion of most soclal econflict situations.



Before describing another class of games which are more germane
to the study of social conflicts, let us briefly discuss the model that
game theory prescribes. First, the game theory model is a normative
one. Game theory prescribes how rational decision~makers should play
a particular game. The objective of this theory is to devise rational,
fool-proof strategies which should be used to maximize one's outcome,
given a pérticular class of games. A strategy is defined here as a
plan of action, a plan for making choices, which takes into account all
contingencies and provides instructions concerning which choice should
be made in each circumstance. The notion of "rationality"™ assumes that
each decision-maker knows both his own and the other's utility for each
of the outcomes. This model also assumes that each of the players is
basically an economic man (i.e., his sole objective is to maximize his
ovn gain and/or minimize his own loss).

One of the prescriptions which‘has emerged from game theory is
the notion of a dominant strategy. A dominant strategy exists and is
prescribed only in the case when by using it a player does no worse
(and, in genefal, does better), regardless of the strategy chosen by
the other player. In the game in Figure 1, Row player may chocse A or
B and Column player may choose X or Y; the payoff to Row is indicated
by the number in the lower half of each quadrant, while Column player's
payoff appears in the upper half of each quadrant. In this game, the
dominant strategy for Row is tc choose B, because B will produce 1 (the
most preferred outcome) if Column chooses X, and 3 (more preferred than
L) if Column chooses Y. Similarly, the dominant strategy for Colum

player is to choose Y. Therefore, if both: players follow the Mraticnal®



prescriptions of game theory, the interaction state BY will prevail,
in which each player receives his third-most preferred outcome. From
an examination of the game matrix, it is immediately obvious that both
players may similtaneously do better than their third-most preferred
outcome. If Row chose A and Column chose X, each player would receive
his second-most preferred outcome. By being Mirrational," each player
may benefit more than by choosing the "rational™ dominant strategy.

In what sense may the choices A or X be considered #irrationaln?
For one thing, these choices expose each of the players to his least
desirable outcome (4) if the other player should similtaneously choose
his dominant strategy. In such an event, not only will the "irrational®
player be saddled with his least-preferred outcome, but the difference
between his own and the "rational® player?'s outcome will be greatest.

This example is interesting for several reasons. First of all,
it illustrates a condition in which the rational prescriptions of game
theory may lead to absurd outcomes (the third-most preferred outcome
rather than the second-most preferred outcome). Game thecry is very
persuasive in iis prescriptions for the various classes of zerc-sum
games. However, in the case of non-zero sum games, the theory either
prescribes strategies which lead Yo unnecessarily absurd ovtcomes, or
makes no prescriptions at ali. (For a thorough review of the strengths
and weaknesses of game theory prescriptions, ef. Iuce and Raiffa, 1957;
Rapoport and Orwant, 1962; and Schelling, 1963). Secondly, this example
serves to introduce the role of the gaming paradigm for studies of
social motivation, and social interaction processes. Third, this
example points out the need for descriptive as well as normative
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these studies were performed on trees growing in very wet environmesnts.
It was believed that trees growing in marsh, swamp, bog, or muskeg
would show little if any variation in the widths of the growth rings.
The presence of the high water table would prevent any possibility of
drought conditions. It was assumed that water is the primary control
of growth and that a high water table at a tree site provides an ample
and available moisture supply for the tree.

One of tho earliest growth ring studies made on bog trees did in
fact conclude that, water is the most important factor controlling dia-
meter growth. Iyon (19L9) reported that the water factor controlled
diameter growth of white pine growing in a bog in New Hampshire and that
crossdating was possible with trees growing on nearby upland mineral
soil. He concluded that the shallow root systems of the bog trees were
subject to the rise and fall of the water table in relation to amount of
rainfall during the growing season and, hence, to shortages or abundanca
of water., No correlation was made between growth of either the bog trees
or the upland trees with climatic data.

At the same time as the results and opinions on growth and
environment summarized above were being expressed ,two researchers tenta=-
tively considered other possibilities. In contrast to the widely held
opinion that water control was probably responsible for diameter growth
trends in wet environments, the independent investigations of Giddings
and Hustich on growth rings -in black spruce and other boreal trees con-
cluded that mean summer temperatures controlled diameter growth. Working

with black and whiie spruce and tamarack (lLarix alaskensis Wight) in




theories of conflict behavior. How do rea; players actually play

such a game? Do they follow the economic prescriﬁtions of game theory,
or does the situation allow the expréssion of other social motives
which must be incorporated into a theory of conflict behavior?

Formal game theory undergoes a qualitative change at the
transition from zero-sum to non-zero-sum gamés. Zero-sum games are
games of pure conflict, in which there is no room for compromise. The
best one can do is to guarantee himself the best of the worst. Non-zero--
sum games, on the other hand, allow for varying degrees of compromise,
the extremes being compléte cooperation and complete competition. Such
situations more nearly simulate real-life types of conflicts in that
in most conflict situations there are familial interests between the
proﬁagonists. In other words, it is usually not in the best interests
of either protagonist to completely annihilate his opponent, Tor if he
did he would be cuttinrg off a source which provides rescurces for him.

A finite number of unique non-zero-sum games exists, and these
have been classified according to the distribution of dominant strategies
that their structures allow (Rapoport and Guyer, 1966). There are 7€
such games, not all of which are psychologically interesting. Those
which are not psychologically interesting are not so, for instance,
because thelr dominant strategies lead to a stable réalization of
masdmun outceme for each player. Many of those games which are psycho-
logically interesting are so because they asre mixed-motive games. 4
mixed-motive game, of which the above geme ratrix is an example, is one

in which each player is motivated both to compete and to cooperate with



the other player. The motivation to compeﬁe exists because the com=-
petitive strategy (B or Y) is the only one which can yield the most
preferred outcome. ?he motivation to cooperate exists because, with
full information concerning their own and the oﬁher's utility
preferences, it is clear to both players that if they both compete-
simltaneously (BY), they will do worse than if they cooperate (AX).
However, if one player cooperates while the other competes, the co-
operative player is rewarded with his least preferred outcome (AY or
BX). Thus, in order to realize a mutually beneficial interaction,
each player must not only overcome his own temptation to compete, but
also must trust the other player to do the same.

Mixed-motive situations involve not only a conflict of interests
between protagonists, but also a conflict within each player concerning
whether to cooperate or compete. This dual inter—, as well as intra-,
personal conflict situation is one of the features that has attracted
so much attention from social scientists. This does not mean that only
mixed-motive games are psychologically interesting, as Marwell and
Schmidt (1968) have noted. However, the game paradigm in general, and
mixed-motive games in particular, have provided a great deal of interest—
ing empirical data which mey be used in the construction of & theory
of conflict behavior. Let us briefly examine the reasons for the
popularity of this paradigm.

The game paradigm itself has the adwvantage of providing a

vélearly defined situation, in which some element of conflict (the
structural characteristics cf the game) may be experimentally manipulated.

It also provides a clearly defined measure of conflist (player's choice



of strategy). The two-by-two choice situation outlined above is the
simplest type; it should be clear, however, that such an interaction
matrix may be expanded both in number of choices (n x n), and in number
of players (n x n x n). The complexities of tﬁe 2 x 2 are sufficiently
cﬁallenging so that restricting ourselves to this case is not wn-
warranted.

The relative clarity of the dependent and iﬁdependent variables
in game situations is in contrast to those used by social scientists
who must rely on verbal responses to measure complex concepts such as
trust or suspicion. Although it might seem that limiting players to
only two responses each prohibits the study of such complex and interest-
ing concepts, let us examine the two matrices in Figure 2, both to see
how structural components may affect conflict behavior, and to explore
the psychological complexities which can be studied in mixed-motive
games. First, note that matrices I and II differ in structure by the
definition above. The preference orderings, although the same for
both players within each game, differ across games. The preference
orderings for matrices I and II are represented in Figure 3 by matrices
I* and II', respectively. The outcomes contained in I and II are simply
the result of order-preserving transformations of I' and II'. Secondly,
note that fer geme II, neither player has a dominant strategy, as they
both do in game I which is simply a version of the game in Figure 1.
Row's best response tec Column’s X is a B, and to Colwm's Y, an A.
Similarly for Colunn, there is no dominant strategy. Matrix II has
no dominant strategy becaunse the outcome associated with the maximum

gain (10) is zlso associated with the maximuw loss {-20). Positive



Column Player

X Y
5 10
A
5 -10
Row Piayer
-10 -5
B
10 -5
I
Column Player
X Y
5 10
A
5 10
Row Player
-10 -20
B .
10 -20
I1

Fig.2. Matrix representations of a Prisoners Dilernma (I)
and a Chicken {Il) game showing the utilities for
each player.



Column Player

X Y
2 1
A
2 4
Row Player
4 3
B
1 3
I ’
Column Player
X Y
2 1
A
2 3
Row Player
3 4
B
1 4
I’

Fig.3. Matrix representations of a2 Prisoners Dilemma (I)
and a Chicken (II) game showing the preference
orderings for each playen



and negative goal-directed behavior is cojoined in the single strategy
choice of B or Y.

Let us consider what effect this seemingly simple structural
change has on the psychology of the players. In game I we noted
earlier that trust might be necessary for a cooperative (AX) outcome to
be realized. ZEach player would have to trust the other to forego his
maximum gain, before he would be willing to expose himself to his
paximum loss by making a cooperative choice. Trusting the other
player, however, might prove to be very difficult. If the other is
indeed trustworthy (i.e., will make a cooperative choice), either
player is bstter off making his competitive choice. And if the other
is not trustworthy (i.e., makes a competitive choice), either player
will obtain his worst possible outcome by being trusting.

It might be argued, on a priori grounds, that less trust is
required for an AX outcome to be realized in game II than in I. Since
the worst possible outcome is cojoined with the best outcome in II,
it would seem to make sense for each player to assume that the other
will make a cooperative choice, each thinking the other will surely
avoid the possibility of obtaining the worst outcome (-20). But one
player may then assume thai since the other will surely avoid the large
loss associated with his competitive choice, why should he not make his
competitive choice and obtain the maximum outcome at the otherts ex-
pense. In this case, oné player is assuming that he can take advantage
of the other's fear.

This sketch of the player'!s psychology illustrates a number of

points. Slight structural changes may have important psychological
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ramifications. In the case above, the transition from game I to II
suggests a transition from a trust-suspicion dimension to one of
"orinksmanship,™ in which threats and counterthreats are foremost.
This sketch also illustrates the complex social issues which may be
dealt with in a simple game paradigm. Game I' types have in fact '
been used to study various aspects of trust and suspicion. (This
literature will be reviewed in a later section.) The game matrix
may represent any variety of real-life situations with the same
structural characteristics. Game I is an example of a Prisoner's
Dilemma (PD) game. This situation is one in which two prisoners,
held incommmnicado, are faced with the choices of confessing (B or
Y) to a crime they are both accused of, or not confessing (A or X).
They can be convicted only if either confesses. If one confesses he is
set free for turning state's evidence and is also given a2 reward. If
the other player does not confess, he is not only convicted by the other's
testimony, but is also given a more severe penalty for withholding
evidence. If both players confess together, they are given a lighter
sentence than if they had withheld evidence. However, if neither
confesses, they are both set free., OCObviously, the cooperative choice
is not to confess, but one must trust the olher prisoner to do the
same, and to forego the revard for turning state's evidence.

Game IX* types have been labelled games of chicken (Ck). This
tyre of structure alsc fits a variety of real-life situations, from
teenagers playing with their automobiles to statesmen playing with
their armies. Using the teenagers! situation, the A or X choice is a

cholece to swerve one's car. The B or Y choice is a choice nect to



swerve, but to continue on the narrow roadway, hoping the threat of
mutual disaster will deter the other driver.

Tt should be clearly stated at this point that these game
structures are not viewed as models of these real-life situations.
The structures do seem to contain some elements of the real-life
situations, but surely there are so many differences that any simple
aﬁalogy would be absurd. However, these games do permit operational
definitions of such variasbles as trust, threat, and many other social
variables to be discussed below, whose study may help us to understand
other, more realistic conflict situvations. Games have the advantage
of simplicity and flexibility, but we cannot attempt to directly
extrapolate game findings to applied problems of conflict reéolution.
Games, worthy of study in their own right, may only provide hints for
a more "rational™ approach to conflict.

Some recent investigations have been addressed to this issue
of the generality of zame findings to more realistic conflict situz-
tions. Kelley and Stahelski (1970) for example, report a number of
studies which indicate that irdividuals who tend to be cooperative
in a conflict situetion also tend to have very different interpersonal
perceptions and beliefs about their opponents, than do competitive
individuals. The latter tend to beliesve others are homogeneously
competitive wherecas the cooperators express a greater variability in
their beliefs about others. Evidence is presented which indicates
that this relationship holds not only in laboratory gaming and bar-
gaining situations drawm from many countries, but there is also survey
data available concerning student-administration confrontations in

universities which indicate the same pattern. Orwant and Orwant
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(1970) have investigated the relationship between abstract (i.e.
matrix) versions of mixed-motive games and interpreted versions of
the same games, in which the conflict is described in terms of a
real-life situation. They found subjects to be more cooperative
vhen playing the real-life versions. The only other study to date
which compares behavior in a game and non-game situation (the latter
being a picture interpretation task involving story writing and
discussion in dyads) found few differences between cooperators
and competitors in the non~-game situation. The cooperators and
competitors were defined by their behavior in a game situation. In
a different game situation, the Paddle Game (cf. Sermat, 1970),
most subjects behaved cooperatively although there were some subtle
differences in the way cooperators and competitors behaved in
this situation. Sermat concludes that broad generalizations from
behavior in experimental games to other interpersonal situations
is not justified. One of the major problems in comparing such situa-
tions involves determining the structural characteristics of the ron-
game situations. Until reliable techniques are developed for deter-
mining the structure of a non-game situation, it is impossible to
determine the validity of the game paradigm as a description of real-
life conflicts. The structure of the situation has an important
bearing on the subjects' behavior, as will be indicated below.

Let us now turn to a description of the variables vhich have
been found to influence conflict behavior. First we will discuss
the primary dependent variable used in many studies and introduce some

basic cheracteristics of the data. Then we will explore the independent



variables, divided into structural and situational determinants.
Finally, the issue most relevant to the present work, strategies,
will be examined in some depth.
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| Chapter II. EMPIRICAL STUDIES STIMULATED BY GAME THEORY

A. Dependent Variables

A variety of indices have been used to measure various aspecfs
of conflict behavior in PD games, the most common of which is a "co-
operative™ strategy choice. In terms of the examples above, this
choice would be A or X, for only by making such a choice will a
mutually satisfactory interaction result. What are the characteristics
of the data using this index of conflict?

Games may be played for one, two or any number of trials. We
will now consider the one~ and 300-trial cases, taking data from
Rapoport and Chammsh (1965). On the very first trial, after each player
independently makes a strategy choice without any knowledge of the
other player, the proportion of cooperative (A or X) and competitive
(B or Y) responses is usually about 50%Z. In other words, about half
of the players choose cooperatively and half competitively. As the
game continues, a decrease of about 107 in.cooperative strategy choices
occurs until about 40 trials have been played. After this initlal drop,
there is an increase in coopsration which levels off after 150 trials,
and remains falrly stable. The particular value of this asymptotic
level of cooperative responding is not characteristic of the entire sube
Ject populetion. Most dyads "lock~in® at either the mutually cooperative
(AX) or mutually competitive (BY) outcome. The unilateral vesponse
stetes (AY or BX), in which one player cooperates while the other com=

petes, tend to drop out almost entirely aefter a large number of trizls.
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This "lock-in" effect is evident in both the number of dyads who persist

/ in one of the mutual outcome response states (AX or BI)? and in the

Il
!
P

correlation coefficients between the cooperative strategy choices by
members of a dyad. These correlations are typically very high (i.e.,
».90), and seem to suggest that individual differences between memSers
of a dyad are "washed out.® The explanation offered for this wash-out
effect is that after repeated plays of the game, the structural aspects
of the situation dominate any personaiity differences between dyad
members (Rapoport & Chammah, 1965; Tedeschi et al., 1968a).

It is often the case when several hundred trials are played that
play is stopped after each 25-trial block so that players may calculate
their scores. "Start" and "end" effects have been found with this
procedure (Rapoport & Dale, 1964). The probability of a cooperative
choice is typically highest at the beginning and lowesf at the end of
such blocks. The starﬁ effect is interpreted as an attempt by each
player to ™try cooperating® at the start of each 25-trial block, and
the end effect is viewed as a last try for the lion's share, since no
dmmediate retaliation can follow. -

These measures indicate the basic types of data used by most
game researchers. A variety of other measures will bz discussed below.
Let us now see what types of varlables have besn found to influence
these measures.

B. Structural Variables

One of the primary advantages of representing conflicts in a

gane format is that the structure of the conflict may be manipulated

quite easily. Much of the research on game conflict centers on the
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relationship between an index of cooperatiop and the particular
structure of the conflict, defined by the payoff matrix.

It is a useful convention to describe each of the payoffs ih é
game according to iis assumed impact on the players. The matrices in
Figure 3 may be rewritten in more abstract form, as in Figure 4. R
stands for the Reward for cooperation (i.e., after making a C response);
T stands for the Temptation to defect (i.e., choosing a D response); S
stands for the Suckér‘s payoff obtained after unilateral cooperation;
and P stands for the Punishment associated ﬁﬁth defection. This
terminology is convenient for some, but not all, mixed-motive games.
The structure is defined by some simple restraints placed on the
relationship between the varicus payoffs. For example, a PD game
(I in Figure 2) occurs if the following relations prevail: Ti> Ri> Pi> Si;
and S +-T&f12ﬁi; vhere (i = c,r). The first restraint is simply a re-
statement of the utility ordering mentioned earlier. The second restraint
is necessary so that only one mutually cooperative response seqguence
is possible. The need for such a restraint is obvious. The essential
difference between a PD and Ck game (II in Figure 2) is that in the
latter, Si>'?i' Another convention is to label the choice associated
with an R outcome as cooperative (C), and the other cholce as a
defection (D). These conventions will be adhered to throughout this
review, without implying an endorsement of these labels.

The restraiants which define either a PD or Ck game allow the
investigation of a wilde range of parameters within their particular
structure. For example, in order to examine the effects of various

levels of mutual punishment on the occurrence of C responses in Ck games,

§



one may vary P while keeping all other payoff entries constant.
Rapoport and Chammah (1966) performed such a study and found a non-
monotonic relationship between the level of punishment and the level
of C responses. Cooperatibn was least at an intermediate level,
rather than at the lowest level of P. At low levels of P, the punish—
ment is not sufficient to deter defection choices. At the highest
levels of P, the risks associated with a DD cutcome are too great for
either player. However, at some intermediate level of P, each player
may assume that the other will surely avoid the risk invelved, and he,
therefore, may safely take thellargest payoff.. At the same level of P
that produces the most defections, there is also an increase in the
number of unilateral response states (CD and DC). This event may in-
dicate that some players attempt to preempt their opponents (IC),
vhile others are more willing to appease (CD) such "brinksmanship."
The implications of these and related discoveries to notions of
military "deterrence™ have been discussed by Swingle (1970).

For the PD game, a broad range of parameters may also be varied
without violating the restraints that define the game. Rapoport and
Chammah (1965) systematically varied each of the entries in a PD game,
and found that the level of cooperation increases as R and F increases,
and cooperation decreases as T increases. A large number of trials is
often required to produce these effects, as indiczated by Morehouse
(1966). She found no difference in level of cooperation after 50 trials
for two values of T.

Several investigators have not been conténtvto vary a single

parameter at a time, btut have attempted to devise indices which capture

‘
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the relationship between the various payoff gntries. The rationale for
this approach rests on the assumption that two motives dominate the PD -
one to cooperate and one to compete. If the relative strengths of
these motives can be expressed by the relationship of payoffs to each
other, an index will be produced that should hold for any linear trans-
formation of a particular game. Rapoport and Chammsh (1965) and Steele
and Tedeschi (1967) have investigated over 200 possible indices to
describe the structure of aVPD game. Rapoport and Chammah found that
as the ratio (RPP)/(r—S) increases, the level of cooperation increases.
Steele and Tedeschi found essentially the same relationship, using 42
different matrices. The Pearson r calculated in the latter study was
6L, indicating that a fair proportion of the variance in level of €
responses was accounted for by the matrix values of the games.

In the Steele and Tedeschi (1967) study, not all of the ratrices
satisfied the constraints of the PD game. To eliminate any possible
confounding, and to investigate some further dimensions of the payoff
structure, Jones et al. (1968j used only PD matrices. Three different
values of the index (B=P)/(T-S) were used, and for each valus of the
index, three different pgyoff matrices were used, two of which were
linear iransforms of the first. In addition, the effects of negative
and non=negative payoffs were examined. The relationship betwezn the
ratio and level of cooperation was found to be logarithmic, and there
was no significant effect of the absolute value of the payoffs. In
those matrices which contained negative values, there was a significant
trend toward more cooperation.

Althouzh more difficult, it Is also possible to compare games
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#ith similar payoffs but different structures. Rapoport and Chammah
(1966) compared several PD and Ck games in which the ratios of R, T

gsand S were equal, but P varied from PD to Ck status. Cooperative

f responses were more frequent in the Ck games, although the level of

i
T

CC outcomes was almost identical for both sets of games. The in-
creased levels of C responses in the Ck games almost all resulted in
unilateral response states.

A C response in a Ck game may héve a different meaning than a
C response in a PD game. In a Ck game, a2 C may be an appeasing res—
ponse. The greater proportion of unilateral outcomes in the Ck game
were at the expense of the DD oulcomes, which were more frequent in
the PD games. The time course of these measures is also different in
the two games. The higher proportion of Cs in the Ck games occurs
primarily during the flrst 200 trials; at this point the level of Cs in
the PD game becomes equal.

In summary, this set of results indicates that differences in
payoff values do make a difference to players, and in a manner that
makes some intuitive sense. At the same time, some not so obvious
relationships have been found to indicate the usefulness of zn em-
piricalrapproach. The U-shapad relation between proporticn of Cs and
amount of punishment was not predictable, a priori, from comuon sense.
Although it is clear from these studies-that the structural variable
is very powerful, it is equally clear that oither variables must also
have a potent effect. The finding that negative payoffs induce more
covperation than positive payoffs, strictly speaking, relates to a
sitvatioral rather then a structural veriable. Let us now cxanine some

other situational wvariables.



f. Situational Variables _

/ For the purposes of this discussion,'situational variables are
‘L#hose which describe the environmental ecircumstances of the interaction
| sitvation. Excluded from this category are the structural varlables
[ inherent to conflict, and perscnality variables inherent to the players.

Under this rubric, strategy might be considered a situational variable,

However, since strategic considerations are central to the present

study, they will be treated more thoroughly in a sepafate section.

Since one of the basic requirements of a conflict situation is
the interdependence of outcomes, it would appear obvious that protagonists
must be aware of their interdependence for the conflict to be resolved.
That awareness is not necessary for cooperation vas demonstrated by
Sidowski et al. (1956). In this study, each subject was instructed to
make as many points as he could by puching one of two buttons. Each
time the subject pushed the left bution, another subject operating under
the same instructions, but whose existence was unknown to the first,
would receive a point. Each time the subject pushed the right button,
his partner received an electric shock. Thus, each subject had complete
control over his partner's payoff, and only indirect control over his
own payoff. Given a free-respording schedule, subjects in this "minimal
social situation" learned to cooperate {provide points for each other)
in a very few minutes. Even after establishing cooperztion, subjects
were still unaware that their payoffs were interdependent with those
of another subject.

Although awareness may not be necessary for cooperation, it

certainly affects the development of cooperation. Kelley et al. (1942)



25

demonstrated that in a minimal social situation, subjects informed of
their interdependencies cooperated more rapidly than those who were
naive in this respect. However, some subjects in the naive condition
did cooperate if they were forced to respond simnltaneéusly.

It is not terribly surprising that cooperation develops without
awareness in this situation. Structurally, the game is one of pure
coordination. It would be interesting to pursue the reasons for some
dyads not reaching this solution, and what the effects would be of a
more conflicting situation.

Two protagonists may realize their mutual dependencies, but
be unaware of the actual utilities for themselves or the other player
regarding a particular interacfion. Given that the interaction
situation structurally represents a conflict, Rapoport and Chammah
(1965) hypothesized that the absence of information cbncerning the
utilities of each player would result in more cooperation than if the
utilities were known. To test this hypothesis, several PD games were
played in which the matrix values were eithgr displayed or not dis-
played. Contrary ﬁo predictions, those dyads in the no-display con-
dition cooperated less than those in the display condition. The
ability to see the payoffs of the situation, even in a conflict
situation, seems to help players realize that tacit collusion is
possible.

‘ Withholding the entire payoff structure is, of course, an ex-
treme case. Innumerable subtleties can be explered with respect to
the effects of selectively withholding certain aspects of the payoff

structure. Swensson (1947), for example, studied the effects of in-
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forming only one subject of both payoff structures, while the other
knew only her own payoffs. Furthermore, the Informed player realized
she had more information than the other. Rather than exploiting their
less-informed partners, the complete~information subjects tended to
~make more cooperative moves than the other in a PD game. However, there
was a general decline in cooperative choices over the 30 trials, and

it is impossible to know whether such unilaterally informed dyads would
reach coope:ative solutions more often than bilateraliy informed dyads.
The data suggest, at least, that having more information, and knowing
you have more information, may activate a norm of responsibility

rather than exploitation. Undoubtedly, if this effect does exist it
would interact with many other variables. Swensson (1967), for example,
found that this result tended to occur only when commmnication between
subjects was not permitted. The reverse effect occurred when subjects
communicated.

Another dimension of the information variable concerns the
protagonists? awarenszss of how they stand relative to thelr opponent.
Several studies have investigated the effect of various types of
feedback regarding own and other's gains. For these studies, a
"maximizing difference game" (MDG) has been used. This game differs
from the PD in that the motive for Mdefecting" is not to increase
one's own gain (since mutual cocperation is the dominant stratezy), but
to increase the difference between one's own and the cther's score.

The defecting player actually must take 2 loss in absolute number of
points when he defects. Messick and Thorngate (1967) provided feedback
vhich either informed both subjects only of their own cwmlative scores,

4



%r of their own and the other's cumulative scores. The results in-
./dicate that subjects who knew their opponeﬁt's score tried to maximjze
’:thé difference between their own and the other's score. McClintock
f and McNeel (1966a) found similar results with Belgian students in a
' MDG in a low-reward condition. Even when the reward level was high and

cooperation profitable, subjects who knew the other's score would

defect frequently.

These studies indicate that the desire to do ﬁetter than an
opponent may be more potent than the desire to simply maximize one's
own economic gain. Although the extent to which a maximizing difference
motive might be active in a PD game has not been investigated, the
effects of various motivational sets'have been studied. Deutsch
(1958, 1960a) gave his subjects three instructional sets in a one-
'trial PD game. Subjects were instructed to either do as well for
themselves as possible and better than the other (competitive set),
or to consider the welfare of the other (cooperative set), or to do as
well for themselves as possible without regard to the other's welfare
(individualistic set). In the ccoperative condition, 89% of the subjects
cooperated; 36% cooperated in the individualistic condition; and 13%
cooperated in the competitive condition. The same results cccurred
when subjects played a ten-trial game. Kanouse and Wiest (1947)
instructed subjects to either Mcooperate as a team,” or to consider
only their own welfare. The proportion of cooperative choices in a
one-trial PD game was 63 and 375, respectively. Such studies give some
indication of the effectivensss of wvarious instructions. As a resuvlt
of these data, most gare researchers use individualistic instructiscns,

and avoid such terms as Mopponent,™ "partner," Mgzme," etc., which



Eightfestablish undesirable demand characteristics.

/ A more sophisticated approach to the motivational bases of

! cholce in games is being developed by Messick and McClintock (1968).
These authors assume that three possible motives may be operating in
a conflict game: maximization of Joint gain, maximization of own
gain, and maximization of relative gain. They then go on to develop
a series of matrices to isolate each motive that might lead a subject
to make a cooperative or competitive choice. Using six different
games, they found a significant effect across game conditions, in-
dicating that they could discriminate the various motives they wished
to study. Furthermore, they found significant interactions between
gare matrices and various feedback conditions, indicating that the
effect of having information about own, Joint and relative gain were
dependent upon whether the corresponding motives were elicited by
the étructure of the interaction situation.

Related to the question of motivation in a game situation is
the issue of motivational level. This variable has been manipulated
in a number of ways. Gallo and McClintoek (1965), using a trucking
game which is conceptually similar to a PD game, asked their subjects
to either play for imaginary money or for real money, with feirly
high stakes for a college population. In the imaginary money con-
dition, only 2 out of 16 dyads showed a profit. In the real money
cordition, however, 1 out of 16 dyads showed a profit. Using the
same MIG, but two different exchange rates, McClintock and MclNeel
(1968b) found more cooperation in the high-reward condition. Radlow

(1965) used a PD game of 98 itrisls. On one randemly selected trial,



the exchange rate changed 100-fold, from cents to dollars. The level
of cooperation obtained was relatively high () 70%).

Electric shock has also been used as a payoff by Bixenstine
and O'Reiley (1966). In this within-group design, each dyad played
two PD games, one for money and the ;ther for electric shock. For
the latter condition, it was assumed that the avoidance of shock would
be considered a gain. The results indicated no difference bgtween the
money and shock games, although more cooperative responses were made
in both situafions than in similar money-ohly games.

More recent studies (Gallo et al.,A1969; & Oskamp & Kleinke,
1970) have indicated that the relationship between the amount of
reward and game behavior is related in complex ways to several situa-
tional and structural variables,

The effects of these manipulations of motivational level are
actually difficult to assess. Experimenters often fail to include
control conditions and choose matrix values which may account for
their results. Some experimenters pay their subjects an hourly rate,
to which their game earnings are added. Other investigators give each
subject a stake at the beginning of the experiment, and the subjects!?
earnings in the game are added to or subtracted from this stake. Sone
researchers engage in the dubious practice of msking participaticn com-
pulsory for a passing course grade. Thus, an obviously important and
easily manipulable variable has not teen investigated properly in its
own right. A particularly interesting study would be one employing
relatively large sums of money as positive payoffs, and electric shaocks

as negative cnes,
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Noting that few studies report relatively high (i.e.,” 60%)
levels of cooperative choices, several investigators introduced a |
number of variables which they thought might increase the level of
cooperation. One such variable is ccmmunication between the pro-
tagonists. Scodel et al. (1959) had subjects play. 50 trials of a
PD game under either a no-communication or communication condition.
The communication condition consisted of a two-minute interval during
which subjects were free to talk, after 25 trials had already occurred.
In the no-communication group, only 2 out of 22 dyads reached a co-
operative solution. In the communication group, more dyads reached
a cooperative solution, but such dyads were still in the minority.

Using a PD game, Loomis (1959) divided his subjects into note-
senders and note~receivers, and provided them with five ccmmunication
levels, ranging from expectation and intent, to retaliation and ab-
soluﬁion. All subjects played against a cooperative stooge. Loomis
reported that as communication became more explicit (more levels of
commnication were sent), cooperation increased. However, he found
that note-~receivers tended to exploit the other more often than did
note-senders. Aprarently, sending the note elicited some commitment
to adhere to the note's content, while receiving such a note lmplied
no such commitment.

In 2 one-trial PD game, Deutsch (1958} found that communica-
tion affected all three instructional sets given to the sudbjecis.
Both the individualistic and competitive set groups preduced tﬁice
as many cooperative responses when allo%ed to communicate (71 and
29%, respactively), compared to the no~communication condition. A

slight increase in the number of subjects cooperating alsec cecurred if
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/hey were allowed to reverse their choices after mutual announcement
/:f what they would choose (77 and 36%, respectively). In a later study,
;!Deuts¢h and Krauss (1962) investigated three aspects of communication

in a trucking game: no communication, permissiﬁle communication and

compulsory communication. The highest payoffs were obtained by those
subjects in the compulsonylcommﬁnicatioﬁ condition, and the lowest in
the permissible communicéﬁion condition. The authors noted that the
communications were often used to threaten or to expréss onets adamancy,
rathef than to induce cooperation. Whether or not cummmnication in-
creases the level of cooperation is influenced by the structure of the
conflict situation, as well as the structure of the communication con-

dition, e.g. whether it is forced, or optional (Swingle & Santi, 1971).

It is clear that the effects of commﬁnication are not simple.

The above studies have given rise to the investigation of several

other variables, including the enforceability of communication (Evans,

196L), the credibility of promises (Gahagan & Tedeschi, 1968), and

specific types of communications such as threats and promises (Tedeschi,

1970).

Another variable which has been experimentally manipulated to

elicit high levels of cooperation is the strategy of the Mother" player.



Chapter III INTERACTION PROCESSES

Strateéy ray be defined as a plan of action which takes into
account all contingencies and provides instructions concerning which
choice should be made in each case (Shubik, 1964). One of the assump-
tions implied by such a definition is that the plan of action is
directed towards a specified goal. Formal game theoiy assumes that
mrational™ men develop strategies aimed at the goal of maximizing
their economic gain and/or minimizing their economic loss. The
findings that at least some real players are more concerned with
maximizing the difference between their own and anothert's score
indicates that this game theory assumptlion is not gemerally tenable for
a descriptive theory of conflict. Other subjects choose the exact
opposite of the game theory prescription by cooperating. These
findings also suggest that a number of different geals may exist for
the players in a real game situation. What are these goals, and
what strateglies must bs used by players if they are to realize their
goals?

We have already indicated that a C response in Figurs 2 is con-
sldered to be a cooperaf,ive choice., This description implies that the
goal of choosing C is to enjoy mmtual cooperation or the maximization
of joint gain. Conversely, the D response is considered to be o
defecting or competitive move, indicating that the playerts goal is
either to do betier than his opponent or te maximize his own galn,
regardless of the otherts outeome (Deutsch, 1558, 1960b; Rapoport &

Chammmeh, 1965).
32
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; Given these possible goals, each player's task would seem to
involve three general processes. Each player must decide which of
these possible goals will be his own, then he must take into account
all contingencies, and finally provide instruction concerning which
choice should be made in each eircumstance. Put how is this to be
accomplished? Should a‘player first decide upon his goal, and then
consider what- the other player's goal might be? Or should he first
try to guess the other's goal, ‘and then make ‘hi:s decision? Even if a
player accurately guesses the otherts gozl before any intéraction
begins, and has decided upon his own gozal, he still must decide vhat
cholices he should make so that he may reach his goal. The difficuliy
of this latter decision should vary greatly, depending upon which
goals the players actually settle on for themselves, and how accurately
they perceive each other's goals. Some contingencies which must be
considered in this process are the accuracy of the other's guess about
one's own goal, and one's perception of how accurate the other per-
celves one to be in guessing his geal. Such considerations would seen
to leave our players very much in the position of the centipzde who
was asked how he managed to walk so well with so many legs.

Fortunstely for our species, we ars not very often lwmcbilized
by rational considerations of this type. What then is the basis of
players?! actions in such a game? Might not players use the early
trials of a game to both sample ‘the other?s bchavior and to expsriment
with various plans of action? Sampling the other?s behavicr my
narrow the range of contingencies which must bs cénsidered , and Indicate

vhat the ctherts goal might bs. Eperimenting with various cholce
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patterns could give a player invaluable Information about which goal
he might reasonably set for himself. But uﬁuld such a sampling pro-
cedure really unravel our Gordian centipede? Might not the early
intgraction patterns set the stage for the lﬁtter interactions, in-
fluencing the tenability of holding various goals and the efficacy of
using different choice patterns? Negotiation teams are usualiy loathe
to mzke the first concession toward a compromise solution,’lest the
concession appear to be a weakness (Siegel & F?uraker, 1960). Thus,
even if a player were to use such a sampling procedure, he would
still have to decide on what his own choice pattern should be during
the sampling period, and all of the sams contingenéies would have to
be considered.

Although a sampling procedure doecs not eliminate the infinite
regression involved in considering contingencies of the sort outlined,
the notion does have some intuitive appeal and suggests that behavior
during the eariy stages of Interaction may be qualitatively different
from later behavior patterns. The above discussion sugzgests that
attempting to go about choosing a strétegy'cn totally rational or
logical grSunds would very quickly tax the capacity of the huwan cog-
nitive system. Yhen taxed in such a manner, emotional considerations
often influence behavior. Needs Influence the perceptions of others
and their motives (Tagiuri, 1969), and having expectaticns confirmed
has a different effect than having expzetations disconfirmsd (Carlsrdth
& Fresdman, 1958; Watts, 1968). Eeing eﬁploited when one is attempting
to cooperate ray precipitate o more Intense conflict spiral than when

two partles are trying to cubwit each other. In the forrmer case,



the frustration and anger aroused from having one's good intentions
and admirable gestures shoved down one's throat may be too intense
to overcome. In the latter case, the emotional reactions of the
players may be a mutunal admiration and/or respect that leads to an
equitable outcome. Although we might hope that negotiators in real-
life situations would weigh such emotional contingencies very coolly
and carefully, we should not be Mrised if this is not the case.
In any event, emotional as well as Mrational® issues must enter our
discussion.

The most general'point to be made from these considerations
is that an empirical approach is essential to understanding the
interaction processes of conflict behavior. But is it possible that
a strictly experimental approach can preserve the complexities and
important subtleties so germane to real conflict behavior? The
remainder of this section will examinz some of the compleiities that
the empirical approach, stimulated by game theory, allows us to study.
First we shall consider what types of measures are useful for investigat-
ing strategles by introducing several new dependent variables. Next we
wlll present a critical review of studies primarily concerned with
strategy as an independent variable. And finally, we shall considsr
measures vhich tell us how the players In a mixed-motive game percelive
each other.
A, Msasures of Strategy

The dependent variable mentioned above, the frequency of & €
response, may be considered a strategy of the simplest kind. 4

player might, for example, decide on a competitive sirategy in 2 PO



' game and play C 0% of the time. On the other hand, he might set him-
/ self the goal of joint maximization and play C 100Z of the time. A

. player who sets himself the goal of maximizing his own gain might
guess that his opponent is aiming at Joint maximization, and he
should therefore play C about 75% of the time, His rationale might
be something as follows: "Too few Cs will cause the other to
retaliate, which would result in a big loss for me; therefore, if I
reward him sufficiently by playing a high percentage of Cs , I my be
able to get awsy with the lion's share quite often." lMeny investigators
have varied the $ C as an independent strategy variable; these studies
will be discﬁssed below.

Ancther set of variables which provides some important informa-
tion concerning the interaction process is the response state measures.
With a 2 x 2 PD game, there are only four possible outcomes: both
players win (CC), both lose (DD), or one wins and the other loses (CD
and DC). PBow's choice is indicated first and colum's second, in each
case. While the proportion of CCs and DDs must necessarily be the same
for both players, the unilateral states (CD and DC) have no such con-
straints and pay yleld important information abkout the effects of
asymmetric outcomes. If one player enjoys a high proportion of DC
outcomes, in which he obtains the lion®s share at the expense of the
other, will he feel guilty and switch to 2 C response? Will the initial
loser then demand his share of DC outcomes before ta.citly agreeing on
& CC outcome? -

The x;esponse states have been zzé.nipulated in a mnuber of ex-

psriments to be described. The uost ccvmon manipnlatica has invelved
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the use of a "matching strategy,™ in which a stooge matches the res-
ponses of the rsal subject on each trial. This reduces the game to a
two-outcome situation (CC or DD), but this restraint is unnecessary if
probabilistic matching strategies are Jused.

A related strategy manipulation which has been used frequently
is known as the "delayed matching strategy.” In this procedure the
stooge chooses on trial n + 1 what the real player chose on trial n.
The stooge reciprocates the playerts move in a tit-for-tat fashion.
The overall reciprocity variable may be broken dowh into a cooperative
(Cn#+1/Cn) and competitive (Dnt+l/Dn) measure. These measures are
mathematically independent of one another and thus may be combined in
any proportion. For instance, a player might decide that a combina-
tion of high cooperative reciprocity and moderate competitive recipro-
city should lead to a state of joint maximization. The Dnt+l/Dn
measure might better be labelled punitive rather than competitive in
such a case. ({Again, this strategy ray be probabilistic rather than
all or none) This measure is also used as a dependent variable to
evalvate how subjects reciprocate each other's moves.

This measure of reciprocity cr reacténce my be broken dovn
further into a series of first-order eonditional probabilities.

These stochastic measures teke into account not only what the other
playsr did on trial n; as do the reactance measures, but also what
one's own choice was on trial n. In other words, these measures are
concerned with the proportion of C respm::ses en 4rlal ntl, given the
occurprence cf a rertlcular response sta'te on trial n. Each player has
four such mzasures and since they are identical for each player, they

are presented only from Fow's volnt of view:
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Symbol Measure Interpretation

x = Pr (Cn+l/CCn) - trustworthiness
y = Pr (Cn+l/CDn) - forgiveness

z = Pr (Cn+l/DCn) - repentance

w = Pr(Coél/DDn) -  trust

Although these measures may be described in an identical fashion from
Colum's point of view, the measures for Row are mathematica]ly in-
dependent of those for Column. While Row may have a high value of x,
Colum?s x may be quite low.

These first-order conditional, or stochastic, variables have
been interpreted by Rapépor’t and Chammah (1965) in the following
manner: X 1s considered & measure of “trustworthiness™ in that it
indicates a willingness to continue the tacit collusion obtained in
trial n; y indicates a willingness to psrsist in cooperating even
though onz has sustained a considerable loss while the other gained.
This variable is ccnsidered to ba a measure of "forglveness." The
variable z indicates a willingness to not continue a successful ex-
ploltatlon, and is therefore considered to be a measure of "rapentance.®
The variable w indicates a willingness to break a deadlock, and is cone-
sidered to be a measure of "trust® in that one trusts the other not to
continus defecting.

The interpretaticns given above for theee measures apply to a
FD game but not 8ll of them apply %o a Ck game., In a Ck gams, y is
considered to be an Mappeasing® responze in that it is the fear of a

DD outcoms which vrevents the player from retaldating. As the meieix



structure changes to other types of interaction situvations, these
variables may provide measures of a number éf complex psychological
coneepts (e.g. =f. Guyer and Rapoport's (1969) discussion of the Hero
and Leader games and Marwell and Schmddt's‘(l968) discussion of single-
‘motive games). ’

Two other issues are relevﬁnt to a discussion of dependent
variables. One is the question of the difference in choice patterns
between one player and the other, and the second involves cﬁanges in
any of the above~menticned variables over time. The issue of asymmetry
in the behavior of dyadic members has been approached in two ways.
Messick and McClintock (1967) have developed measures of homogeneity
both within and between dyads. They are able to tell how similar
members of a dyad are on any particular measure, and how similar one
dyad from a group is to the others in the group. Rapoport and Chammah
(1965) have used correlational procedures for the same purpcse. The
difference between membsrs of a dyad has also been used gs an in-
dependent vardiable in those studies, for example, that programme
stooges to reciprocate or match the real player's move with some
probability between O and 1.0. Changes over time have been investi-
gated by all those studies using more than 1 trial.

There are other dependent variables, but those presented above
are the major ones. Thelr number and sophistication suggest that a
variety of complexities inherent in conflict situations may be in-
vestigated in the simple 2 x 2 game paraéigm. Iet us see if this
hope iz fulfilled by ths data. In the follewing review, data will

first be presented on the strategy measures gs dependent variables,
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fThen the studies using these strategy measures as independent variables
will be reyiewed. | |

B. Studies of Strategy -

Strategy as a Dependent Variable

_ The major work on this topic has been carried out by Anatol
Repoport. His data on the PD game will be summarized in this section
(Rapoport & Chammsh, 1965). These authors investigated the effects of
changes in matrix values in a varlety of conditions. In reporting
their data they often collapse a variable across these different
matrix conditions, obscuring fhe effects of a particular game, bub
allowing more general statements to be made about a pérbicular variable
under a certain condition in PD games. In the present review we shall
restrict our discussion to the Pure Matrix condition, in which 2 par-
ticular dyad played a single FD game with full information about each
otherts outcomes. Data on the time course of the four response

states have already been presented in a previous section. The most
striking feature of these data is the lock-in effect in which most of
the ontcomes are either CC or DD by the end of the game. Apparently,
the distribution of lock-ins is bimeodal, seme dyads settlirz on CC

and others on DD. Although the actual distribution of dyads in these
response states is not reported as such, data from Amnon Rapoport and
Mowshowitz (1966) indirectly indicate that the majority of lock-ins are
CC outcomes. Of thelr 38 subjects, 14 made between 80 and 100% C
responses, while only 5 subjects made between O and 20% Cs, in a 300-
trizl PD game. It is scmevhat unfortunate that this interesting finding



regarding the bimodal distribution of outcomes has not been reported
more fully. Considerably more will be said.about the implications of
this finding later. )

Rapoport and Chammah {1966) have also investigated the charac-
teristics of the response state measures in a variety of Ck games. In
this study, R, T and S were held constant (at 1, 2 and -2, respectively),
as P varied from -3 to -40. Compared to the results from the FD games,
these Ck games reveal a higher level of CC and unilateral ocutcomes,
and fewer DD outcomes. The DD outcomes show an interesting reversal
from the P = =3 to the P = -0 game for both sexes. At intermediate
values of P, there were more DD and fewer CC outcomes than at either
extremes. At Intermediate levels of P, the temptation to preempt
appears to be maximl, since retaliation is considered to be less
likely than at low levels of P, and less risky than at high levels of
P. '

With respect to the reactance measures, it hes been shown that
they are sensitive to both the matrix values of a game and the time
course of the interaction. Cooperative reactance is highest (80-507%)
when T-R is a2 miniwum, or when P 1s large. Competitive reactance is
highest (80-85%) vhen T-R is a moximum and P i{s small. The tendency
to recipi-ocate cocpemtivgness, or to retaliate against defection, is
influenced both by the magnitude of the reward for defecting and the
loss assoclated with mituel defection. These dual controls indicate,
for instance, that the desired effects ‘o:'c.,' deterrence mignt be accem-
plished not only by increasing the velue of P, but also by minimizing

the difference betwsen T and R. This cculd be accomplished, for exmrpls,
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by:helping an opponent increase his R to a point close to or equal with
f/his value of T. The relative effectiveness of these dual controls has
/[ not been extensively investigated.
/ The reactance measures increase in value over trlals as lock-
' dins occur. Using the correlational procedurefmentioned earlier,
Rapoport and Chammsh (1965) report that the cooperative reactance
measures for dyad members have a higher correlation than the com-
petitive reactance measures. The authors interpret this finding as
1nﬂicating that cooperative reciprocity has a stronger interaction
effect than competitive reciprocity. By interaction effect they mean
that the dyad members become like each other after prolonged inter-
action because the structure of the game, and the other?'s choices,
dominate the choice each must make. Thus, the interaction tends to
wvash out any initial differences between the behavior patterns of the
rair members. This finding also indicates that dyad members are less
alike on competitive reciprocity than on cooperative reciprocity.
This might indicate that randomly matched subject pairs are less
likely to share notions of the effectiveness of punishrent, or venge-
fulness, than they are to share netions of conditional coopsrafiveness.
‘It would be Interesting to investigate the possibility that there is
greater vardability in the subject populationms! reaction to the poten—
tial use of punishment, thazn In their reaction to a cooperative gesture.
In their comparison of male and female bppnlations, Rapoport and
Chammah (1965) report that rales playing agalnst males produce higher
values of cooperative reciprosity than competitive reciprocity. Femnles

playing against fermales show Just the cpposite effect. Howzver, no
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| data are presented regarding the correlations of these reciprocity

/ measures within pairs across these different populations.

A further refinement of these stochastic reactance measures

/ is provided by the first-order conditional probabilities x, y, 2

| and w defined above. The trustworthiness response;, x, is usuglly the
highest value, again indicating the predominance of CC lock-ins.
In both PD and Ck games, x increases over trials (300) to 80-90%.
The rate of increase is greater in PD than in Ck games, primarily
because the initial value of x in Ck games is higher.

The correlation of x between dyad members is fairly high across
PD games (average 0.79). The correlation of x between dyad members
is generally lower (.30;.60) when P is low relative to B and T. These
findings suggest that the value of P has an effect on both the initial
level of x (which is highest in Ck where P is lower than in PD), and
the interaction effect (when P is low relative to R and T, dyad menbers
are less like each other). The initial level of x over PD games is
sbout 65%, which means that defections from a cooperative interaction
are fairly frequent (about 35%) on the ear}ly trisls. It would be
interesting to know what the distribution of x is like on the early
trials and the relation of x to the bimodal distribution of response
states on later trials. Such data are not awailable.
The value of the trust measure, w, is generally the lowest of

the first-order conditional probabilities in & PD gamz. The value of
w is lowest (5%) vhen T-R is a maxirum and P 3s high. It is higher
(30%) vhen either T-R is a mindmmum or when P is low. Trust is



generally stable over trials in FD games. inike x, the value of w is
very different in PD and Ck games. In Ck games w is much higher (50%)
and indicates a gradual decrease over trials. Since the DD outcome
is more cosﬁly to both players in a Ck game, willingness to avoid
repetitions of this outcome is not surprising; especially since
switching to a C on the next trial must produce less of a loss. The
decrease over trials may indicé.te a lack of trust, either because it
is unnecessary or intolerable if a CC lock~-in has occurred, or because
:l£ is unwarranted if a DD lock-in has occurred. The correlation of
w between dyad members is generally lower (.48) than that for x, in-
dicating that w is less susceptible to interaction effects than x.
This mey mean that players are less likely to respond to a double
defection in a similar manner, as they do to mutual cooperation.
bWhat role this individual difference has in determining various modes
of conflict resolution is not clear.

The forgiveness response, y, is usually intermediate betwsen
the values of x and w. In PD games y is high (45%) when T-R is 2
minimm and P is small. It is lower (28%) when T-R is a maximm and
P is sml1l. In all of ths matrices used, S has a value inversely
related to T, which may be more relevant to consideration of y. The
forgiveness response is relatively high vhen S is low compared to R,
and low when S 1s high compared to R, It is easier to forgive s mild
trausgression than one invelving 2 large loss.

In a Ck geme, the statistic y has a different msaning than in
a PD game. In Ck y is more appropriately consideyed‘ an appeasing

response, allowing the other to continue defeciing without retalisting
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oneself. Since retaliation is-more costly in Ck, y is higher than in
the PD, as one might expect. In Ck, y may éhow values as high as 66%
when P is very large. The time course of y is simlilar in both PD and
Ck games, except that y is generally higher and more stable in Ck. In
PD games, y shows an increase over the last block of trials, per-
haps indicating that occasional defections from CC lock-ins are
tolerated. | A

In PD games, y is lkss suscepfible to iInteraction effects than
either x or w. In many games, the correlatrion between dyad members?
¥y valﬁes are negétive s indicating that one player's sacrifice does .
not necessarily induce the other to reciprocate. The y measure is
therefore one which might provide some information about characteristics
of the players, rather than the structure of fhe game.

The measure of repentance, z, is gererally very similar to that
of y in PD games, both in magnitude and in its time course. Like y,

z often shows a negative correlation between pair values, again indicat-
ing its relative independence from interaction effects. In Ck games,

z shows a slow increase over trials from an initially high level (50%).
The higher value of z in Ck than in FD is to be expected becavse of

the fear of retaliation after making a successful defecticn.

These various measures of strategy or interaction variables
have proven to be sensitive to a number of major independent variables.
The matrix values, the number of trials, vhether or not the matrix is
displayed, and the sex of the subject pc;pulation affect these wvarious
measures to one degree or another. It has also been demonstrated that
the initial response state on trial 1, if it is CC or DD, has on effect
cn the nature of the final lock-in. If the initial response state is
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a CC, the probability is greater than chance that the final lock-in
will be a CC; similarly for a DD on trial 1 which leads to a DD lock-
1h. |

Given the sensitivity of thesé measures demonstrated by
Rapoport and Chammah (1965, 1966), it is scmewhat surprising that
these measures have not been used more extensively as dependent
variables. The great majority of gaming studies using PD or Ck
games ‘have focused solely on the probability of a C response as the
major dependent variable. One reason for the paucity of data on the
stochastic measures may very well be the large number of trials and/or
subjects required to provide stable estimates of these variables.
Many gaming studies have used no more than 50-60 trials, and often
less than 10 subjects per condition.

Although & stooge was used to simmlate the behavior of the
"other player," a study by Swingle (1969) indicates the utility of
fhese stochastic measures for investigating some interesting relation-
ships between protagonists in a conflict situation. In this study,
the real subjects were led to believe that the "other player" was an
English Canadizn (EC) or a French Canadian (FC). This study vas
carried cut in the city of Montreal, which has a long history of

| English-French confliet and mmtusl prejudice. The simulated other

used a delayed matching strategy (with probability 0.90) after an ind-
tially cocperative response on trial lof a 100-trial PD game., The
results Indicate a significant cpponent x trials interaction. When
elther an X or FC played against a French "opponent,” there was an

increase in the proportion of forgiveness (Cntl/CDn) responses from the
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first to second 50-trial blocks. When the Mopponent™ was English,
there was a deecrease in forgiveﬁéss over trﬁals, or conversely, an
increased tendency to retallate against a unilateral defection.
These results support the author's hypothesis that retaliation in
ethnically heterogeneous dyads is delayed when the other is disliked.

Many other interesting relationships were found in this study.
FC subjects are more trustworthy (Cn+l/CCn) when their opponent is also
FC than when the other is EC, suggesting that FC subjects expect to
be exploited by ECs but not by fellow FCs; or, that FCs are more likely
to try and exploit ECs than fellow FCs. The repsntance measure,
Cn+1/DCn, is generally higher when the subject is guaranteed anonymity
from his opponent after the game, suggesting it is easier to repent if
one can do so and "save face™ at the same time. The one exception to
this relationship is interesting. FC subjects playing against an EC
.opponent are most repenting when they expect future interaction with
the other; and least repenting when anonymity is assured. The FC sub-
Jects seemed to "know their place™ and to comply to what they per-
ceived as proper behavior in such a situation. When subsequent inter-
actlon was prohidited by guaranteeing snonymity, the compliance was
absent.

Given the richness of these data, it 1s sorevhat difficult to
understand why there have been so few studies focusing on the stochastic
measuras as dependent veriasbles. The sbove findings are even more
Interesting in visw of the fact that Swiﬁgle found no differences

between groups in the proportion of € responses.
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The measures of homogenelty develcpgd by Messick and McClin- A
tock (1967) have not been used ext.eixsively. The authors report on the
use of this technique with data from a maximizing difference game.
Looking at the response which produces the greatest own or joint maximi-
zation, the variance between dyads is several times greater than the
variance within dyads, indicating a strong interaction effect. Un-
published data of the present author indicate the same relgtionship
for the probabllity of a C response in a FD game. In general, very
few investigators have addressed themselves to the issue of asymmetric

response proportions between dya.d members. Formal game theory assumes
| that both players are equally rational and therefore, individual
differences should not bes an important conslideration. Although psy-
chology has 2 long history of studying individual differences, very
few investigators have looked at differences in the behavior of dyad
members In a real game. Investigators have bsen more prone to examine
either structural effects or other non-game behavior variables such
as anonymity, etc. (Marlowe et al., 1966). Those investigators who have
looked at individual differences in game behavior have related these
differences to non-game measurss such as F-scale scores (Deutsch, 1960a;
Terhune, 1948), rather than comparing the difference baiween members,
~ for example, to the response states dyads lock in on. Rapoport and
Chammah (1965) do not report directly on changss in the corrslation
coefficients over time, but it is clear jbha,t the interaction effect
develops gradually as CC and DD lock-ins occur. The authorts un-

published data indicate that the within-dyad varlance decreases over
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/tr:!.a.ls in a PD game. If dyad members are not necessarily alike in
/ thelr choice patterns early in their interaction, how do they become

' alike as trials progress? What is the social influence process by

[
i

which dyad members shape 'one anotherts behavior within the structure of
a particular game? There are several ways to approach this issue,
about which more will be said later. Many investigators have provided
some insight into these questions by using strategies as Independent
variables.
C. Strategy as an Independent Variable

Although strategy manipulations might be considered as attempts
to investigate interaction patterns and social influence processes in a
very broad sense, many studies have been concerned with a mch more
specific goal. HNoting the relatively low levels of cooperation, P(C),
observéd in several studies, investigators set out to demonstrate that
high levels of cooperation could be produced in a FD game. Strategy
manipulations were often used for this purpose. Many types of strategy
manipulations may be performed by an experimenter. For our purposes,
these types will be classified according to a single eriterion, i.e.,
vhether the strategy used as an independent variable is reactive to
the real player's behavior. If a stxategy is fixed and unresponsive to
changes in the subjects?! behavior, that strategy will be referred to as
non-contingent. If a strategy leads to changes in the stooga's cholce
pattern as a function of the subJects' behavior, it will be referved to
as a contingent strategy. First we shall .review the simpler non-

contingent strategy studies.
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There are several different types of non-contingent strategles.
Controlling the proportion of C responses ma&e by the stooge is the
simplest type.  This type of strategy can be made dynamic, while
‘remaining nonreactive, by altering the proportion of C responseé in a
predetermined fzshion over trials. Non-contingent strategies can also
be made more dynamic by using various types of pretrezatrents before
the strategy is intro@uced. In meny cases, the data reported below do
not represent an entire experiment, but simply one of several experi-~
mental groups used in a study. Data pe:taining to each type of strategy
monipulation will be presented before a comparison of various strategles
is made.

Extreme strategies have been used by several investigators.
Minas et al. (1960), Solomon (1960), Oskamp and Perlman (1965), Scodel
(1962), Lave (1965), and Wilson (1969) have all used stooges programmed
to play 100% cooperatively. Solomon (1960), Iave (1965), and Wilson
(1969) also used a 0% cooperative strategy. With the exception of the
work of Lave and Wilson, all other studies used 50 or fewer trials.

The results are unanimous, if not surprlsing; the range of proportions
of C respenses produced by 100% cooperative strategies is from 39 to
56% in these PD games. The OF cooperative strategies used by Solomon
and Wilson produced 21 and 6% Cs, vespectively. Iave does not report
his data in % Cs, but indicates that thé 1003 D strategy produced the
fewest Cs of any of his experimental groups. Several other studies
bhave used less extreme values for the stogge to play, or have compared
several values in the same study. Bixenstine et al. (1963) pitted
their subjects against either 83% Cs or 83% Ds for 30 trials in a D

gawe. Thsse strategles produced 33 and 29% Cs, respectively. Similar
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results were obtained by Wrightsmn et al. (1968), Phelan end Richard-
son (1969), McClintock et al. (1963) and McKeown et al. (1967). These
authors who also included a totally random response pattera (50% C)
report observed levels of cooperation which are the same as those ob-
tained by their cooperative and competitive strategies (Phelan &
| Richardson, 1969; McClintock et al., 1963; & McKeown et al., 1967).
Unconditionally cooperative strategies are similar to
pacifist strategies in some ways , but dissimilar in others. High
levels of unconditional cooperation are indeed the behavior pattern one
would expact from a pacifist. However, pacifists hold such a position
because of a moral repudiation of violence; pacifists not only co-
operate, but they also appeal to others to refrain from retaliéting
in the face of threat by reference to a moral norm which holds that
violence is iliegitimate. In the studlies reported to this point, the
cooperative stooge did not mske known his pacifist position to the
subject, he did not clearly relinquish his ability to retaliate, and he
did not make it clear to the subject that he was sustaining a loss for
moral reasons. Shure et al. (1965) included these relevant features
of pacifism in a mixed-motive bargaining game. The pacifist stooge not
only cooperated with the real player, but also gave up his op;c:lon cf
delivering electric shock to the player and ;:learly indicated that his
demand for equity was based on moral grounds. The pacifist did not
back down vhen the subject attempted to dominate him, leading the sub-
Ject to use his shock option and force his domination over the pacifist
stooge. This occurred even vwhen the pacifist made known to the subject

that ke wvas a Quaker and morally committéd to nenviolence.



) Another varlation on this simple theme of programming a fixed
percentage of cooperative responses is to alter the percent Cs played
by the stooge in a predetermined manner, regardless of the real players!
actual choice patterns. Within this variation, one can investigate
either a p#rbicular sequence of changes, or the effects of a particular
percent of Cs, viewed as a pretreatment, on a later percent C 4strategy
manipulation. In a 50-trial PD game, Scodel (1962) used a 10-trial
100% D pretreatlﬁent followed by 4O trials of 100% Cs. On the first 10
trials the subjects played C 34% of the time. After the stooge shifted
to a cooperative strategy, the subjects seemed to respond more coopera-
tively, but it is impossible to tell fro§n Scodel's presentation exactly
what level of cooperation was reached. Appa.rentiy half of the subjects
cooperated with the stooge, and the other half did not.

Bixenstine and Wilson (1963) investigated the effects of two
different sequences of predetermined changes in percent C responses.
In one sequence the 200 trials were unequally divided into five sections,
within which the percent C started at 959, dropped to 5% for the middle
80 trials, and rose again to a final level of 95%. In a second sequencs,
the opposite parcent C values were used, starting at 5%, risiﬁg to 95%
and dropping again to 5%. .The authors suggest that these changes from
high to low C choices mgbt represent to the subjsct the other's
*benevolence! cor M"malevolence.® The results for the low~high-low €
seguence indicate that the subjects were sensiltive to the changes in the

Wother?a® strategy and tended to mimic the otherts behavier. However,

even ’whexlx the stooge played C 95% of the time, ﬁhe observed level of C

was less than 50%. For the high-low-high sequence, the results indicete
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that the real subjects exploited the initially cooperative stooge
until the stooge "retaliated" by playing 5% Cs. On the final high
C trials, the sub,:}ects increased their level of C, but again this
was below 50%. _—

A somevhat similar study was performed by Sermat (1964), who
studied the effects of four levels of percent C pretreatment. on two
levels of cooperative strategy. For the first 50 trials of a Ck game,
subjects received either 20, 40, 60, or 80% Cs from the stooge,
and were then switched to either a 90 or 107 C strategy for an
additional 60 trials. The only difference among the pretreatment
effects is that the 20% group showed a greater decrease in C played
than the other groups, all of whom indicated decreases from an initial
50% C response level. Uhen the stooge shifted to either 90 or 10%

Cs, the effects upon the various pretreatment groups was apparently
the same. Both groups showed a further decrease in level of Cs to
about 30%. No further breskdown of the data is provided, indicating,
for example, the effects of the 90% Cs upon the LOF pretreatment group.

Swingle and Coady (1967) used both a 94 and L% C pretreatment
condition for 50 trials, each of which was followed by 50 trials of
edther 4, 25, or 96% Cs. In line with earlier findings, there was no
effect of these abrupt stratezy changes in level of C responses after
either pretreatment conditions. The final level of Cs made by the
subjects was between 20 and 30%. However, these authors did note that
the variablility of the subjects? responses showed a significant increase
as a function of the "partner!s® final strategy. The abrupt strategy

changes apparently affected different subjects in ';fer?gr different ways.



Swflng]Le (1968) also studied the effects of various pretreat-
ment types and durations on abrupt strategy changes in a second study.
He used either O, 5, 10, 20 or LO pretreatment trials of either 5 or
954 Cs. These conditions were followed by 60 trials in which the
stooge shifted his strategy from either 5% C to 95% C, or vice-versa.
If the "partner?s" final strategy was highly cooperative (after an
initialiy uncooperative pretreatment), the pretreatment cqndit:lons had
the effect of suppressing noncooperative responding. In general,
the longer the pretreatment, the greater the suppression of the non-
cooperative responses. If the "partner's™ final strategy was un-
cooperative (only 5% Cs), all pretreatment conditions had the effect
of increasing noncooperative responding. In no case did a group
produce more than 50% cooperation.

Using the absolute difference between subjJects?! last 10 pre-
training and first 10 final strategy responses as an index of change,
Swingle found a significant effect of duration of pretraining, arnd a
sequence (5-95% or vice-versa) by pretraining duration interaction.
Collapsing across sequence there was also a ‘significant difference
between each of the pretraining conditions, and the contrel groups
(zero pretraining trials).

In summary, the noncontingent strategies do not seem to be
generally effective methods cf control].ing subjects? behavior, unless
one wants to produce low levels of cooperation, in v}hich case co-
operatively programmed strategles are aluwost zs effective as defecting
strategies. These results occurred even though the actual matrix
values used in most of the above studies were mot predisposed to none

¥
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cooperation, :l.e., the difference between T and R was small in most
cases. Strateé changes seem to elicit more behavioral changes than
fixed levels ;:)f C. However, different subjects react very differently
to these changes. A

What hé.ppens when the strategy is‘ allowed to fluctuate as a
function of the subjects! behavior? Several types of strategy manipu-
lations allow this question to be investigated. The simplest con-
tingent strategy is a matching strategy, in which the stooge has full
knowledge of the subjectls move on a particular trial, and simply
duplicates that move, essentially reducing the game to a two-outcome
situation (CC or DD). The subject can win only if he chooses a C, and
he is always punished for choosing a D. This strategy allows for no
unilateral defections or cooperation. This simple strategy may be
modified in several ways; matching may occur with some probability
between O and 1, or Cs may be matched with a different probability than
Ds. These same modifications may be made on a simple delayed matching
strategy, in which the stcoge reciprocates the subject!s response from
the previous trial. Various contingent and noncontingent sequences may
be studied, as well as the Juxtaposition of different pretreatments.

Simple metching strategies have besn studied by Solemen (1960),
Oskamp and Perlman (1965), Tedeschi et al. (1968e¢), and Wrightsman
et al. (1968). The level of cooperation induced by such strategles
ranges from 59 to 88%. Tedeschi et al. {1968c) also studied the
effects of matching Cs and Ds with differsnt probabilities. Although
their raper does not contain any data, they report a siznificant

difference between a 100¥ matching condition, and one in which both



Cs and Ds are matched only 50% -of the time. Perhaps the reason that
more studies varying the % matching have nét been made is that such
designs are hopelessly confounded with other strategies such as % C,
and varigus stochastic measures.

The effects of various pretreatments were investigated by
Bixenstine et al. (1963), who used fwo pretreatment conditions: 83%
Cs or 83% Ds for 30 trials, followed by an 83% matching strategy.
Since their pretreatment conditions produced similar levels of C, it
is no surprise that the subjects! behavior on the 60 matching trials
was not affected by the pretreatment. Unfortunately, the authors do
not provide any data on the actual results of the matching strategy.
They do note, however, that the change to a matching strategy in-
creased the variability of the subject's behavior. Bixenstine and
Blundell (1966) used a pretreatment of 80% matching for 10 trials,
followed by 100% matching for 20 trials, and finally a matching plus
20% more Cs than the subject on the last 10 trials. This schedule
produced a decrease in Cs from 50 to 4LOZ in a FD game.

Some of the most interesting strategy studies have used delayed
matching techniques, or some variant of them. ZXomorita (1965) used a
1007 delayed matching strategy after matching the subject's response
on trial one. Presenting data on the last 20 trials only, the author
notes a significant sex difference; males produced 56% Cs and females,
L7%. He noted that 20% of his subjects alternated betwezen the unilateral
response statés, and reported later that they thought they were éo—
operating, althcugh maximm joint gain required a mutually cocperatlve

ocutcome. Unfortunately, data on the time course are not presented, nor




are data avallable regarding the behavior of two real subjects under
the conditions used. Crumbaugh and Evans (1967) also used a delayed
matching strategy in an 80-trdal FD game, but after an initially
cooperative move on the part of the stooge. Their results indicated

a slightly higher level of C (65% over the last 30 trials), but it is
difficult to determine if this is dﬁe to the initial cooperative
résponse, or because they used a more cooperative mafrix than Komorita.
Wilson (1969) used matrix values more similar to those of Komorita
(1965), and a similar strategy to that of Crumbaugh and Evans (1967).
Wilson's results indicate an average of 52% Cs over 120 trials.

Several studies have used delayed matching strategles which
have some probability between O and 1. EKomorita (1965) used three
levels of con&itional cooperation (.25, .50 and .75) in an 80-trial PD
game. The resulis indicate that males were relatively insensitive to
this maﬁipulation, producing about 10% Cs on the last 20 trials in
each condition. Femwale subjects, on the other hand, increased their
level of cooperation as a direct function of the conditional cooperation
of the stooge. The more cooperative the stooge, the higher the level
of their cooperation. But even when the stooge was conditionally coopsra-
tive, with probability .75, the females produced only 40% Cs on the last
20 trials. Pilisuk and Skolnick (1968) employed a similar strategy in
an exten&ed PD game which was phrased in terms of an arms race. A
"concilatory".strategy vas used in which the stooge played one missile
less than the subject played on the previous trial. This strategy
produced sbout 60% coopsraticn, which was higher than that between

real pairs, but about the samez as a straight delayed matching sirategy.



A further variant of the delayed matching routine was used
by Wilson (1969). His stooge used a Mcoaxing" strategy, which was
essentially a délayéd matching strategy with the restriction that the
stooge would never make more than two Ds in a row. In a 120-trial
FD game, this strategy produced only 56% Cs, which was almost
identical to both a straight delayed matching and a 1007 cooperative
strategy. ' .

One of the most extensive probabilistic delayed matching
strategy experiments (Gaebelein & Bixenstine, 1968) included some of
the above variants, plus others. There were five experimental con-
ditions, each of which reciprocated cooperative and competitive
choices differentially. The Mcautious" strategy reciprocated one C
move by the subject with a probability of .60, two Cs with a proba-
bility of .80, and three or more Cs with a probability of 1.0. The
same number of Ds were reciprocated with a D with identical proba-
bilities. The *suspicious" strategy used these same probabilities for
reciprocating céoperation,‘but reciprocated all Ds with a probzbllity
of 1.0. The "trusting" strategy used Just the reverse probabilities,
answering each € with a C, but increasing the probability of a D
slowly, as the subject made more Ds. The Mexploit" strategy used the
same pattern for responding to Ds, and just the reverse for responding
to Cs. The more Cs the subject made, the lower the probability that
the stooge would reciprocate a C. The "impulsiﬁe" strategy was &
straight delayed matching one.

Over 150 trials of the PD game, the M"impulsive™ strategy pro-



/’ duced én initially low level (40%) of C, but gradually rose to 65%

/ over the last 60 trials. The M"suspicious™ and "exploit™ strategies

" both produced lower levels of cooperation (45% and 30%, respectively,
over the last 60 trials) than the "impulsive" strategy. The "trusting"
strategy produced consistently higher levels of C, but was not different
from the Mimpulsive" group. The strategy which produced the highest
level of éooperatioﬁ was the "cautious" one, leading to 75% Cs over
the last 60 trials. This unusually high level of cooperation occurred
even though defecting led to a substantially higher outcome than co-
operating.

The effects of varlous pretreatments on the effectiveness of.
delayed matching strategies have also been studied. In a maximizing
difference game, Gallo (1966) found no effect of an initial C or D
response on the subsequent effectiveness of a delayed matching
strategy. Both groups showed an increase over the 100 prials of the
game from an initial level of 65% C to $0% C. Recall that there is
no absolute gain from defecting in a maximizing difference game as the
mutually cooperative outcome also produces the highest Jjoint gain.
Sermat and Gregovich (1966) used a delayed matching strategy after an
initial C or an initial D in a 50-trial Ck game. They found the
highest levels of cooperation were produced by those subjects whose
initial choice was matched by one of the experimental conditlons.
These subjects reached a level of 70% Cs, vhereas those subjects who
received unilateral outccmes on trial 1 produced only 4O% Cs. It
appears that either an initial unilateral loss, or unilateral gain,

can impede & cocperative resolution. In 2 later study, Sermat {1967)



investigated & more complicated set of pretreatment conditions. Sub-
Jects received 30 trials of either unconditional cocoperation or un-
conditional competition. Each of these conditions was followed by a

G or D response on trial 31, then each of these four groups received
199 delayed matching trials. The results indicate that each of these
pretreatments, followed by deléyed matching strategles, incfeases co-
operation. The cooperative pretréatment groups reached slightly higher
levels of C (80% each) than the competitive pretreatment groups (75%
for 30 trials of D followed by C, and 60% for 30 trials of D followed
by D). "

The effects of pretreatment conditions were also studled by
Harford and Solomon {1967). They reascned that the change from low
cooperation to conditional cobperation would have very different
effects than unconditional cooperation followed by a delayed matching
strategy. They called the former sequence (3Ds, 3Cs, 24 delayed
matching trials) a "reformed sinner® strategy, and the latter (3Cs
followed by 27 delayed matching trials) a "lapsed saint™ strategy.
They found that the reformed sinner prodﬁced more overall cooperation
(47%) than the lapsed saint (32%), but the level of coopesration was
very similar on the last five trials. Sermatts (1967) data also in-
dicate that initial competitiveness produces more initial cooperation
in a Ck game, but over many trials the.initially high level of com=
petition tended to suppress the development of cooperation if the
stooge used a delayed matching strategy. Oskamp (1968) also used
“peformed sinner® (15Ds, 1C and 59 delayed matching trials) and

vlaprsed saint" (15Cs, 1D and 59 delayed matching trials) strategies
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in a Ck game. He found that both strategies produced a high level of
cooperation (80%) in his college subjects,land both were considerably
higher than a free-play condition (68%) in which subjects actually
played each other. No difference was found by Crumbaugh and Evans
{1967) between a reformed sinner (15Ds, 5Cs and 30 delayed matching
trials) and a straight delayed matching strategy. '

' The effectiveness of particular types of strategies has been
investigated by Deutsch et al. (1967). Deutsch used a 60-trial mixed~
motive peg board game which permitted a vardiety of strategies to be
used. ihe "turn the other cheek"™ strategy is similar to the uncon-
ditional cooperation used in many other studies (e.g., Minas et 21.,
/19603 Scodel, 1962). The "nonpunitive" strategy is similar to one of
conditional cooperation but does not reciprocate threats or aggression.
The "deterrent® strategy is one of reciprocity of aggressive as well
as cooperative moves by the other. There were also two types of
reformed sinner strategles--one was followed by a Mturn the other
cheek"” strategy and the other by a "nonpunitive" strategy. The
results indicated that the deterfent strategy differs most from sll
the others. It produced the lowest level of cooperation and the
lowest Joint ‘payoffs. The reformed simmer-nonpunitive and reformed
sinner-turn the other chezk strategies produced the lowest levels of
cooperation on the early trials, but both rose to high levels. The
reformed sinner-turn the other cheek strategy elicited a sharp increase
in cooperation over tri&is, while the reforited simmer-~nonpunitive
strategy showsd a very slow inerease. Using the reformsd-sinner pre-

treatments led to higher levels of ccoperatlon than either the turn



the other cheek or nonpunitive strategies used alone. All stfategies
except the deterrent strategy produced higﬁer levels of cooperation
than a control group in which two subjects actually played each other.
Rather than considering only the other?ts move on the previous
trial, several investigators have chosen to conditionalize their pro-
grammed strategies on the response state of the previous trial. This
may be done by specifying the Vprobability with which each of the first-
order conditional probabilities will be played. A mild, 50—tria1 PD
game (T-R is small) was used by Pylyshyn et al. {1966) in such a study.
They specified that the stooge would cooperate according to the
following schedule: Cn+l/CCn = 1.0; Cn+1/CDn = .90; Cn+l/DCn = .20;

- Cn+1/DD = .20. This strategy led to about 60% cooperation, with the
subjects becoming like the Mother™ on the trustworthihess, forgiveness
and repentance measures (.70, .70 and .29., respectively). The subjects
made considerably more trust responses than the stooge (;z,s) . It is
unclear why these authors used such a high level of forgiveness for
their stooge, since such levels are rarely observed in real games
(cf. Rapoport and Chammsh, 1965). It is also interesting to note that
such a high level of forgiveness was produced by the subjects in thils
gituation. Rapoport and Mowshowitz (196€) performed a similar study,
but used the data from a real game to determine the stooge's strategy.
The stooge's schedule was the following: Cm+l/CC = .79; Cn+l/CD = .33;
Cn+1/DC = .4k and Cn+1/DD = .20. The results indicate a level of co-
operation of L1% over the last 50 trials of the 300~trial geme. This
level of cooperaticn is considerably lower than the 67% obtzined in an

identical. real game, in which subjects actually played each other.
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Although the first-order conditional probabilities in the rigged game
were somewhat lower than in the real game, the ordering was identical
in both cases. |

The difference observed by Rapoport and Mowshowitz (1966)
between the rigged and real game is an 'interesting one. If the
stooge is programmed to play as a real subject wogld play, v;hy do
the subjects in the rigged game respond differently to this stooge
than they would to a real other? Post-game questionnaires indicate
that none of the subjects realized the game was rigged. Since the
subjects were run in the same laboratory by the same experimenters
and under the same conditions, one might guess that the stooge's
behavior was not "real" in the same way that an actual groupts
behavior would be. In what way could the stooge'!s behavior be
different? In the first place, the stooge's schedule was determined
from the averaged data of an identical real game. Given that a bi-
modal distribution of outcomes was masked by this averaging procedure,
one might guess that the stooge's behavior was not representative of
any single subject's behavior in the real.game. In other words, the
actual contingencies experienced by the subjects in the rigged ganms
were very different from those they would receive in a real game.
Furthermore, the contingent probabilities were obtained from the
overall average of the real game, and it is well lmown that these
probabilities change as a functicn of trlals. Yel even when Rapoport
and Mowshowitz aliowed one of the conditional probabilities, Cni+l/CCn,
to change over trials, the rssults were very different from those of a

real game.



Two studies which touch upon this ;ssue of the nature of the
contingencies are fhose of Crumbaugh and Evans (1967) and Downing et
al. (1968). Both of these studies used yoked control designs, in
which the stooge'!s responses were determined according to a delayed
matching strategy, by one of the subjects. The other subject received
exactly the same response pattern from the stooge, but this battern
was not necessarily contingent upon his behavior. Thus both subjects
were playing against the same Mopponent" and receiving the same % Cs,
in the same sequence, but the contingent subject could exercise some
control over the stooge's response pattern, whereas the noncontingent
subject could not. The results in both studies indicate that the
actual contingencies, over and above the proportion of Cs, are very
important. The contingent subjects produced higher levels of C
responses in both cases (65 and 78%) than the noncontingent subjects
(20 and LOZ Cs, respectively).

The specific contingencies, and the reactive nature of the
stooge, appear to be very important determinants of behavior in these
games. The different contingencies, and/or the static nature of the
stooge, in Rapoport and Mowshowitz's study may account for the dis-
crepancy between their rigged and real games. Such cons;derations
raise some serious queétions about the use of programmed "others" in
psychological game research. But before discussing this issue, let us
review jJust vwhat {hese strategy studles have uncovered.

High levels of cooperatlion have not been obtained by using
simple % C, noncontingent strategles. Subjects! reactions to such

strategies appear to be exploitative, even if the Wother® is an avouws
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pacifist. There is some mention in the literature that bimodal response
distributions occur in response to these simple strategies, but very
little has been made of this finding beyond noting its occurrence. In’
many cases, very few trials (< 60) have been used in these studies,

and thus we have little data on the prolonged effects of these highly
cooperative strategles. Subjects might feel guilty after prolonged
exploitation, and switch to the mutually cooperative outcome.

There appear to be two general effects of various pretreatment
conditions. The data indicate that initial defections prior to co-
operation lead to higher final levels of cooperation than cooperative
pretreatments. Initial concesslions do seem to invite further ex-
ploitation, which may impede cooperation. The second general effect
of pretreatment conditions is that response variability increases as
the "other™ shifts from the pre to final treatment condition. Dramatic
and abrupt strategy changes lead to greater variability, which is also
affected by the type and duration of the pretreatment.

Turning to the contingent strategies, it may be said that
matching routines generally produce higher levels of cooperation than
the noncontingent strategies. The matching strategy 1s also the most
coercive strategy, since the subject is always punished immediately
for defection and rewarded for cooperation.

The delsyed matching strategy is not generally effective in
producing high levels of cooperation, although it often produces
significantly higher levels than various noncontingent routines. These
cases in waich this strategy does produce fairly high levels ( 75%)

of cocperation are usually games in which defection is costly (Ck)
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or cooperation is most econcmically rewarding (MDG). The effects of
various pretreatments indicate that reformed simner strategies tend
to produce higher levels of cooperation than lapsed saint pretreatments,
if both are followed by delayed matching routines. This finding,
however, has not been confirmed by all studies using these routines.
Some modifications of the delayed matching strategy, such as the
"conciliatory™ or %coaxing™ routines used by some investigators, have
also failed to produce very high levels of cooperation. Tﬁe modifica-
tion which produced the most cooperation was a Mcautious" strategy
which made cooperation conditional, with different probabilities, on
the number of cooperative moves the subject made, increasing the
probability as the number of Cs increased. This "cautious" strategy
treated Ds in a similar manner, reciprocating them with a probability
determined by their frequency. This reactive conditional strategy was
more effective than a fixed-conditional strategy, in which the first-
order conditional probabilities were fixed. The reactive strategy was
superior, even though the values of the first-order conditional
probabilities were determinesd by real subjects! behavior.

The "cautious® strategy, and others used by Gaebslein and
Bixenstine (1962), are unique in that their stooge has a memory.
Responses are conditionalized not only on vhat the subject did on
trial n-1, but also on what he did on n-2 and n-3. This unigue feature
would seem to more nearly approximate the behavior of a real subject
vho would consider & particular move by his oppenent in the light of
what -went before. If a subject perceives his opponentts C as an

attempt to induce temporary cooperation so the opponent may then

4
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exploit him, the subject is not likely to be set up too often by such
a seqpence.~ But if the subject has learned; or perceives, that an
opponent?'s C is likely to be repeated, his reaction may be very
different.

This raises another entirely separate issue not yet considered—
the subjects' perception of each other in the game sitvation. Pre-
sumably, subjects are attempting to guess what theié opponents are
going to do on each trial in order to most effectively pla# their own
strategy. If subjects have no prior knowledge of each other, their
initial guesses should reflect their own biases about their opponent.
As the game progresses and subJects accrue information about their
opponents, their guesses should become more accurate, unless there
are other considerations which serve to distort these perceptions. Let
us now lock at some studies which have considered how subjects percelve
each other in a game situation, and how these considerations interact
with the subjectls strategy choice.

D. Interpersonal Perception in Conflict Situations

Although both structural and strateglc variables play an im-
portant role in determining the behavior of protagonists in a conflict
situation, it has become increasingly clear that such consideraticns
alone cannot provide us with all of the necessary elements for a2 theory
of conflict. The strategles reviewed above have primarily focused on
a single aspect of our definition of strategy--the particular plan of
action which is to direct the playerf®s behavior. In fact, this res-
tricted defindition of strategy is often confused with the more general

definition which includes the player?s goal and the manner in which
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Qarious contingencies are weighed. Very few studies have actually in-
vestigated the choice of a goal, and how the protagonistst impressions
of each other may influence or alter this choice, or the choice of a
response pattern. |

Kelley and Stahelski (1970) have recently presented evidence
indicating that individuals who explicitly set a cooperative goal for
themselves in a game situation tend to perceive their opponent's goal
and degree of responsibility for the nature of their interaction
differently from those who set a competitive goal for themselves.
Cooperators see their opponents as being heterogeneous——some are seen
as cooperative, others as competitive. Competitors, on the other hand,
tend to see their opponents as also being competitive regardless of
the other's set goal. Furthermore, these Competitors do not see
themselves as being,anyﬁore responsible for the low level of cooperation
which results than their cooperative opponents. The Cooperators, how-
ever, vho become behaviorally assimilated to their competitive partners,
tend to see the Competitors as being more responsible for the un-
cooperative state which results.

Measures of pz’otet.gon:‘v.s’c,s'~ intentions and perceptions of each
other are provided by those studies in which subjects have been reguired
to guess what the other will do on each trial. The present review will
focus upon these studies. Data from probability-matching experiments
(Estes, 196L) indicate that subjects are sensitive to changes in the
frequency of events, and will come to match the probabilities with

their own responses, given sufficient trials. In part, this problem

of probability ratching is one which subjects in a mixed-motive game
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must face. Subjects in a game experiment do not necessarily want to
match the other's response pattern but it would seem to be extremely
helpful if they could predict the other's response pattern with_some
degree of accuracy. Several aspects of the problem are significant
in that they differ from a probability-matching situation. In the
probability-matching situation, the subject plays a one-person game
against nature, and it is unlikely that nature will change its stimlus
pattern as a result cf the subject's attempted manipulaticns. In the
two-person game, the other player has a psychology which must be dis-
cerned and interpreted, as well as manipulated. These are the very
considerations which make mixed-motive games interesting to social
scientists.

The fact that subjects are affected by whether or not they are
playing against another real player, or against nature or a machine, has
been demonstrated by Halpin and Pilisuk (1967). They ran three con-
ditions with the same sequence of ™moves™ by the "other." The conditions
varied in that the subjects were told that they simply had to probability
match the sequence of lights, that they were playing against another rezl
player, or that they were playing against‘a computer programmed to play
the "best” strategy. The latter two conditions were presented as a FD
game. Thé results indicate that the subjects predicted very accurately
over the last 100 trlals in the probability-matching condition, and
when playing against the computer. However, when playing against a
"real other,” they tended to over-predict the occurrence of cooperative
responses on the part of the “other,"™ espscially on the first 100

trials. Although the seqpencé of moves by the other was identical in
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| each case, the knowledge that the Mother" was a real persondaffécied
/ the subjects! perception in the situation. .The over prediction of
; cooperative responses in the "real other" condition was primarily due
/ to the male groups* pfedictions. Females ﬁended to probability match
in all cases. |
There have been very few studies in which subjects have been
required to predict the other'!s move on each trial of a PD or Ck game.
Consequently, there 1is not the wealth of data which exists for other
experimentallgame situations. Nevertheless, the half dozen or so
studies which have been made present some interesting data. Perhaps _
the most basic question one can ask of these data is how well do the
subjects probability match, and how accurate are they at predicting
the other's behavior? Against programmed Mothers," the accuracy of
prediction appears to be fairly high (Halpin & Pilisuk, 1967; Bixen-
stine & Blundell, 1966), no matter whether the subject thinks he is
playing a real other or a machine. FHowever, in the Halpin and Pilisuk
(1967) study, only the females made accurate predictions, whereas the
males over-predicted Cs. In the Bixenstine and Blundell (1966) study,
the data are presented in correlatioral form; a correlation of 0.71
was obtained between the prediction of a C and ths ocgurrence of a C by
the other following such a prediction. Furthermore, these data were
obtained after collapsing sevaral matrices, only one of which was a
PD gams. In a real game, in which the other's stralegzy msy be
fluctuating over trials, it appsars to be more difficult for subjects
to accurately'predict their opponent's choice. Tedeschi et al. (1%68d)

found that only five of twenty-four subjects predicted the otherts



/_ behavior at a better than chance level in a real FD game. Of the 19
f remaining subjects, 14 erred in the direction of over-predicting
f cooperation, a result similar to‘that observed by Halpin and Pilisuk
/ (1967). It is interesting that the majority of Tedeschi's subjects
| erred in the direction of over predicting Cs, since the other was a
- real player. Halpin and Pilisuk's subjects, who over predicﬁed Cs
against a 70% C sequence in the probability matching condition, may
have been approaching the best strategy, which would be to predict C
100% of the time. Since this 70% sequence was fixed they would be
correct at least 70% of the time with such a strategy. Tedeschi's
subjects seem to have distorted their perception of the situation
rather than apprcach the optimal strategy. Unfortunately, no other
data on this issue are reported in the literature.

Since there is very little information on the accuracy of
prediction in real games, it is difficult to determine the direction
of the inaccuracy, or the nature of the distortion. There are soﬁe
data, however, on the predict-play combinations. There are four such
corbinations, and they introduce four new dependent variables. Given
that the predict~play paradigm requires a subject to predict the other's
move before making his own, these combinations may be considered.as an
expression of the subject'!s intention in making a particular response,
If a subject makes aAD, for instance, how dees one know wﬁether he is
trying to exploit the other (because he guesses the other will make a
C), or trying to defend himself (because he guesses the other will make
e D). The predict-play paradigm provides Just this information. The

four predict-play combinations, and the intentions they may express



72

are the following:

Predict Flay . Interpretation
FC - PC Cooperative
FC - PD Exploitive
PD - PC Apprehensive, martyr-like, suspicious

FD - PD Defensive, punitive

in which the first PX is the predict segment and the second PX is the
play segment. Notice that these variables are similar in meaning to
the first—-order conditional probabilities mentioned earlier. This
state of affairs is very desirable, in that each of these variables
should correspond to its appropriate counterpart. A high level of

FC - PC is likely to be found where Cntl/CCn is also high; similarly
for PD - PC and Cn+1/CDn, PC - PD and 1 - Cn+l/DCn, and PD - PD and

1 - Cn+1/DD. Certain combinations of these variables may also be
rather interesting. For example, a high level of PD -~ PD which is
incorrect (i.e., DC ocutcomes actually prevail) may indicate that it is
a fear of being exploited rather than a desire to exploit (i.e., low
FC - PD) which is leading to an asymmetric outcome. Information of
this sort might prove to be invaluable in pinpointing the specific
reasons for a conflict, and thus assist in its resolution. To date,
the data reported in the literature have been somewhat more straight~
forward, and have not been addressed to such issues. There are soms
data on the predict-play combinations; let us see what they tell us

about the subjects! motives and intentions.
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Terhune (1968) has shown that the level of PC - PC in a l-trial
game is related to a variety of social motives. Subjects high on Need
Achievement produce the highest level of PC - PC (50-40%Z), and high
Power-Oriented subjects produced the lowest levels (40%), with high
Need Affiliators at intermediate levéls.

| The PD - FC variable was lowest for all groups (abouﬁ 5 - 10%).
The high Power subjects most often expressed an intention to exploit
the other (PC - PD = 40%), while both Achievement and Affiliative
Oriented subjects expressed such intentions much less often (5 and 157,
respectively). All groups were similar on the PD -~ PD variable at
about 20%Z. Over a 30-trial PD game, Terhune (1968) found that the
intentions, collapsed across motive groups, could be ranked in the
following order: defensiveness (42%), cooperation (26%), exploitation
(20%), and martyrdom (11%). No data are presented on the accuracy of
these predictions, but given the low number of trials, it would be safe
to assume that accuracy was low. This ranking, then, gives some idea
of the distribution of intentions early in a game before subjects have
an adequate opportunity to form accurate impressions of each other.
The data also indicate that the over-prediction of Cs in these situations
is not necessarily a sign of optimism, in that the other is perceived
as being fair, honorable and cooperative. C predictions are almost as
likely to be followed by D moves as by Cs. The predominance of PD = PDs
also indicates that the group is both suspicious and willing to retaliate
against defections. Worchel (1969) used five FD games which variad R
and S, with a predict~play pavadigm. He found that the predictions of

Cs was highest in those games in which C choices were also highest
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| (where T-R is a minimum). However, more Cs were predicted than played
/ in all five games. Bixenstine et al. (1966b) noted this same result

/
/

in a six-person PD game. They used two levels of cormunication and

/ two levels of knowledge of the other's reéponse in tﬁis game. .They

| report that the only condition in which PC « PC increased over trials
was in the communication-knowledge condition, which also produced tﬁe
highest level of -cooperation.

The only other study to report these predict-play combinations
in a real game is one by Tedeschi et al. (1968 b, d). No difference
was found in the level of C played between those dyads which were
required to explicitly predict each other's moves, and those which
simply had to play each other without making such predictions. Halpin
and Pilisuk (1970) also report no difference between their predict
and no-predict conditions. This finding also implies that requiring
explicit predicticn does not necessarily lead to a higher level of
cooperation. Even if the predictions are correct, this is not the
case. Tedeschi's Mrealists," whose predictions were accurate more
often than one would expect by chance alone, actually made significantly
fewer C choices than any of the other groups. The overall level of
cooperation attained by the subjecte In the predict condition was less
than 30%.

¥With respect to the predict-play combinations, Tedeschi et al.
(1968v) report only whether or not these variables are correlated
with the first-order conditional probabilities. No actual data are
presented. In general, the authors report that Rapoport and Chammah's
(1965) interpretation of the conditional probabilities is supported by
the data.
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f In sumary, these studies leave the following impressions.
f .
/ Subjects are affected by the nature of the other player; whether he is

i

; a real player or a machine makes a difference both in the accuracy of

|

/ his predictions, and in the type of intentions expressed by the subjects.
! The predict-play combinations indicate a high level of suspiciousness
and willingness to retaliate against suspected defections. Cooperative
and exploitative intentions are expressed about equally often and
martyr-like intentions are infrequent. Most of the studies used fewer
than 100 trials, so these tentative generalizations provide some in-
dication of the distribution of intentions early in the game, before
subjects have an adequate opportunity to form accurate impressions of
one another. The general lack of accurate predictions may also be ex=-
plained by the low number of trials. In any event, neither explicit
predictions, nor accurate explicit predictions, necessarily facilitate
high levels of cooperation. Although the predict-play paradigm appears
to have a great potential for monitoring certain characteristics of

the interactioﬁ process, investigators have only recently begun to use
it to that end.



Chapter IV Study 1: PREASYMPTOTIC INTERACTION PROCESSES AND
ASYMPTOTIC STATES IN A PRISONER'S
DILEMMA GAME
Introduction
Although thé game paradigm is considered an excellent tool
for studying cooperation and conflict, the levels of cooperation, P(C),
frequently observed are either low or intermediate. Only when the
structure of the game is predisposed to cooperation (e.g. an easy FD
game or MDG), or when extremely potent strategies are used (e.g. a
matching strategy in a Chicken game), do subjects produce high levels
of cooperation. To be sure, different game structures, as well as
different programmed strategies, lead to statistically significant
different levels of P(C). However, to conclude that one game structure,
or a particular programmed strategy produces more "cooperation® than
another game or strategy, seems to stretch the definition of cooperation
if P(C) is not very high. Not only does it appear inappropriate to label
a P(C) = .10 or .60 as "cooperative" (since both subjects could still
be suffering considerable losses), but there would also seem to
be other, more interesting questions which could be asked of the same
data. For instance, it has occasionally been noted that there is a
bimodal distribution of response states after many trials of a PD game,
the majority of the dyads locking in on a CC response state, and the

others locking in on DD states. The presence of this sort of asymptotic



j data suggests several questions. One baslec question is simply, "hat
/ differentiates those dyads who reach a high level of cooperation from
| ‘those who do not™?
~~This qpesfion could be answered in severzl ways. On2 could
investigate attitudinal/personality variables which differentiate
these groups. Or one might investigate cognitive styles which dis-
tinguish cooperators and noncooperators. Another approach might be to
investigate how subjJects perceive the game, or their opponents. All
of these approaches have in fact been used to investigate behavior in
a gams sitvation. For example, sewveral studies have shown that P(C)
is negatively correlated with scores on the F-scale (cf. Terhune, 1970).
These types of studies have in common the faect that they relate one type
of game behavior, uswally P(C), to some ron-game behavior (e.g. F-scores).
Studies of this sort are undoubtedly important in helping us understand
what kinds of attributes are likely to induce or impede cocoperation or
conflict. However, information concerning the attributes of a protagonist
are not always available, or accurate. Often, one only has information
about thz other which is obtained through-direct interaction in a con~-
flict situation. Even if one has Information about the other's
attributes, the ability to alter these attributes ray be miniml, and
one is still faced with affecting a desirable outcome through direct
interaction with the othsr.
It is the purpose of the present study to relate one type of
grue bohavior (an asymptotic state), to another type of game behavior
(preasymptotic interaction patterns). The sinplest way to phrase the

qaesﬁion is, "that preasymptotic interaction patterns differentiate
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cooperators from noncooperators"? In order to answer this question
/ several requirements must be met by the experimental design. First of

/ .
| all, a eriterion of cooperation must be defined. This criterion

{ should be rigorous enough such that those dyads who once reach.it,‘
maintain a high level of cooperation thereafter. In this sense, the
cooperation may be considered asympﬁotic. Secondly, since different
dyads might be expected to reach this criterion after varying numbers
of trials it will be necessary to distinguish a dyad's preasymptotic
and asymptotic behavior. This procedure will allow a comparison of
preasymptotic interaction patterns between cooperators and non-
cooperators. Unless this requirement is met, the behavior of dyads
who are in very different interaction states will be obscured. Unless
breasymptotic behavior is clearly distinguished from asymptotic
behavior it is impossible to study the relation of one to the other.

A third requirement is that a large number of trials are permitted
so that the necessary asymptotic states will occur.

A final requirement of the design is that the game must be a
real game in that two subjects actually play against each cther rather
than one subject against a programmed strategy. There are several
reasons for this requirement. First of all, the aim of this study is to
contribute to a descriptive theory of conflict. This requires that
subjects are not confronted with an artificial situation, that is,
one in which they are faced with an unrealistic sequence of play.
Since it is not known if, or how, the preasymptotic behavior of a co-

operator differs from that of a noncooperator, it is not possible to

programue 2 stooge to induce cooperation. The review of strategies
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as independent variables indigates that thq strategic manipulations
used by various investigators have not been potent enocugh to induce
cooperation in all, or even a majority, of the subjects. Indeed, .
strategy changes have been shown to increase variability in the subject
population's responses, rather than induce 2 particular response
pattern in all subjects (Swingle, 1968). . ‘

Furthermore, it has also been demonstrated (Evans & Crumbeugh,
1967; & Downing et al., 1968) that the particular response contingencies
of the stooge are extremely important in determining the subject's
behavior. It seems that the programmed strategles used have not been
sophisticated enough to account for all of the important contingencies
in the appropriate manner. Even if a particular programmed strategy
had been successful in one of these Investigations in terms of induveing
cooperation, a descriptive theory of conflict would still require that
we know how real subjects reach cooperation. The mammer in which real
subjects interact to reach a cooperative state could be very different
from an arbitrary strategy which has bcen shown to be capable of inducing
high levels of ccoperation. Programmad strategles can only tell us
how subjects react to these strategles, they cannot tell us how real
subjects interact.

Conparing the preasymptotic interaction patterns of cooperators
and noncooperators has several advantages over using a stooge in the
more traditional treatment-groups design. Rather than attempting to
incduce subjects into one responss pattern or another, the present
approach allows a subJect to act more normally, as he might in a social

encombeyr with another individual. The zetuel behavior and the

“



contingencies which arise should be more like those of a natural encounter,
than if a programmed pattern of responses was played by the "other."
Aside from providing data on actual interaction patternms, this procedure
also allows the formation of two naturally occurring groups - the co-
operators and noncooperatof's. If there is a bifurcation of the data
which occurs spontaneously (i.e., without special experimental treatment),
this would seem to be an obvious cue that different processes are occurring
in different :‘dy'a'ds. In the case of a game situation this bifurcation
could mean either that some of the data is confounded, by éubjects not
understending the instructions, for example, or that significant
naturally occurring differences are in evidence. If the latter case
is true, an obvious question is, "What are the interaction processes
which lead to these different outcomes™?

bhen data are dichotomized in thé manner proposed they are
often open to a serious criticism. That is, since extremes of the
data are being compared, one cannot help but find statistically sig-
nificant differences. In the present study this criticism doss not
apply because of the nature of the comparisons to be made. Im the
present study the data will be dichotomized on the basls of the asymp-
totic state reached by a dyad, as defined by the criterion of cooperation.

The relevant comparisons, howsver, wlll be betwezn the proasymphotic

interaction patterns of the cocperators and nonecoperators. Although
one would expec;b the asymptotic states of the cooperaters and non-
cooperators to differ on measures thal arve m&thematically. related Yo
the measure which determines the criterion, there 1s no mathewmatical
reason to assume that preasyaptotic measures of any sordt shonld te

significantly different. There may be thesretical reasconz for asswoing



differences between the two groups on one preasymptotic measure or
another but there is no reason to assume'qathematical dependence
between asymptotic and preasymptotic response patterns. Stated
differently, it can be said that the preasymptotic variables are free
to assume any value, regardless of the asymptotic state of the dyad.
For example, although the cooperators would be expscted to have a
significantly greater proportion of asymptotic CC responsz states
than the noncooperators, this fact puts no mathematical restraints
on the preasymptotic values of Dn+l/Dn for the cooperators or non-
cooperators. Thus, one can legitimately ask such guestions, "Do co-
operators make less preasymptotic competitive reactance responses than
do the noncooperators®? Establishing a criterion and comparing pre-
asymptotic variables iﬁ this manner eliminates the problem of having
dyads in extremely different interacﬁiou states, thereby obfuscating
these differences, and overlocking the important question of the
interaction patterns which lead to coopszration or conflict. The use
of naturally occurring groups permits a study noi only of the inter-
action patterns which subjects use to induce matval cooperation, but
also of those interaction patterns which are likely to lead to high
1eve1$ of conflict. It would be a happy state of affalrs to know not
only what types of response patterns lead to cooperation, but also what
types of patterns might avoid high levels of conflict even when full
cocperation is unattainable.

The previous gaming studies referred to have provided a wealth

of informaticn concerning the effects of varicus game structures and

strategies, differences betveen varicus populations, end pany other
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| wariables discussed in the previous review. These studies have asked

/ many important questions about conflict and cooperation and the above

| criticisms apply only to the inadequacles of the traditional gamé designs
for answering the questions posed here. ‘

What then are the specific questions one can ask using the
procedure outlined above? Each of the dependent variables discussed
above may be examined for differences between cooperators and non-
cooperators. The most frequently used dependent variable, P(C), has
been used by Deutsch (1962) and others as an operational definition of
trusting behavior, the basic notion being that mutual trust is required
for cooperation to occur. Deutsch's (1942) notion of trust requires
that the trusting person both expose himself to the risk of loss, and
forego a gain at the other's expense. The P(C) variable in a PD game
meets these requirements. ‘An alternative definition of trust is
suggested by Bapoport and Chammsh (1965), who interpret the stochestic
variable Cntl/DDn as a measure of trust. This variable meets Deutschts
requirements for trusting behavior, but is more stringent in that it
specifies the condition (a DD response state) after which a C response
is to be considered as trusting.

A notion related to that of trust is one of trustworthiness.

A person is trustworthy, according to Deutsch, when, acting under the
assumptior that the other has made a trusting choice, the person recipro-
cates the other's choice instead of taking advantage of the otherts
vulnerability. va the assumption is made that a subject expscts the
other to remain consistent in his behavior, the stochastic measure of €

reciprocity, Cntl/Cn, ray bo used as an index of trustworthiness. Agsin,
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Rapoport's definition of a trustworthy response is more highly specified.
/The stochastic variable Cn+l/CCn is considered to be an index of trust-

/ worthiness in that it indicates a willingness to continue the tacit

/

| collusion estatlished on trial n, rather than take advantage of the

|

f other's trustirg behavior.

The mutual trust hypothesis may be stated as follows:

Hypothesis 1: The preasymptotic interactions of Cooéerators will

be characterized by trusting and trustworthy behavior.

An alternative hypothesis which will be considered is suggested
by learning theory. Kelley et al. (1962) demonstrated that many subjects
appear to learn a "win-stay, lose-shift" strategy in a minimal social
situation. When many trials of a PD game are played, P(C) typically
shows a gradual increase over trials and then levels off. The subjects
appear to learn that C responses are more rewarding than Ds.

The bas:iic hypothesis may be stated as follows:

Hypothesis 2a: The preasymptotic data of the Cooperators will

indicate a great.er net gain from C responses than from Ds.

Hypothesis 2b: The preasymptotic data of the Noncooperators will

indicate a greater net gain from D responses than from Cs.

If C responses.receive 2 greater neét gain than Ds in the pre-
asymptotic interactions, the subjects will becoms Cooperators. This
notion implies that Cooperators are economically motivated instead of
being trusting and trustworthy, as the mutual trust hypothesis supggests.
Subjects cooperate because exploitation is not feasible. However, if
exploitation is more.profitable than cooperation, conflict will . continue.

This simple notion may be tested by caleulating the difference between
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the number of points won in CC and CD response states, and the number of
points won in DC and DD response states. If the net gain from CC+CD is
greater than that from DC+DD, cooperation should result. If the net
gain from DC+DD is greater than that from CC+CD, then conflict. should
continue. '

A second reinforcement hypothesis may be formulated in terms of
the frequency rather than the magnitude, of reinforcement. This hypothesis

may be stated as follows:

Hypothesis 3a: The preasymptotic data of the Qooperators will in-

dicate a higher frequency of reward from C responses than from Ds.

Hypothesis 3b: The preasymptotic data of the Noncooperators will

indicate a higher frequency of reward from D responses than from Cs.

Although this hypothesis is not totzlly independent of the
magnitude of reinforcement hypothesis, it is worth separate consideration.
Confirmation of either hypothesis would lead to a similar interpretation
of the motivations of the Noncooperators. They would be economically
motivated. The magnitude hypothesis would lead to the same interpreta=~
tiocn of the Cooperators! mo’c.ivationa.l orientation. Howaver, confirma-
tion of the frequency hypothesis would lead to an entirely different
interpretation of the Cooperators! motivational state. If the frequency
hypothesis were affirmed, this would suggest that the Cooperators are
not necessarily trusting or economically motivated,; but that they prefer
a "sure thing"” to & more risky reward of greater magnitude. This

hypothesis ray be tested by comparing the frequency with which Cs are
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rewarded against the frequency with which Ds are rewarded.

Note that calculating both the frequency and magnitude of
reward requires that the unilateral response states be considered
separately for each dyad member. This means that we must have scme
baslis upon which to distinguish one dyad member from the other.
Formal game thcory assumes that both players are equally rational,
and therefore iy be treated alike. Most psychological gaming
studies have likewise ignored the differences between dyad members.
One basis which has some intuitive appeal, and one which would not
provide a bias for one or another of the hypotheses listed above, is
the relative occurrence of C responses. Whichever dyad member mskes
more Cs than his partner prior ito asymptote will be called the high C
(HiC) member, and the other, the low C (IoC) member. The HiC member
will always be referenced as Subject 1, so that the representation of
a response state XY will mean that the HiC member made an X on that
trial, end the LoC member, a Y. This procedure of distinguishing
some sallent behavioral characteristics of dyad members is regarded
as a step toward the development of a theory of social influence in
conflict situations.

Method

Subjects.

Subjects were 20 male and 20 famsle undergraduates, paired in
like-sexed dyads. Care was taken to ensure that dyad members were un-
acquainted, and that nelther had any prior Ygame" playing experdence.

A1l éubjects were rald volunteers, and were acceﬁted from & variety of

acsdemie classes.
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Apparatus .

The ap;;é.ratus consisted of two cubicle-like partitions which
separated the subjects, but which allowed the experimenter to view
both subjects irom the control room through a one-way mirror. - The
subjects sat ai, these cubicles, next to each other, with their backs
toward the experimenter. Each cubicle contained a payoff di;splay
in matrix format. This 2 x 2 matrix was made of plexiglass with
the payoffs printed in each cell. The payoffs for each pleyer were
displayed in full to both players. The payoff to 2 particular player
was printed in large type in each cell, and the other's payoff
appeared in smell type in each cell. The actual paycoff values are
reproduced below in Figure 5. These particular payoff values were
chosen because they are reported to produce an overall level of P(C) =
.50 (Rapoport & Chamﬁh, 1965), and it wes anticipated that approxi-
mately half of the dyads would produce very high levels of P(C), and
the other half, very low levels of P(C).

| 4 light behind each cell was used to indicate the outcome on
any particulgr trial. The response keys were located on the seme panelv
as the payoff display. To make a response, the subject simply had {o
press onc of the buttons aligned with the row (or column) of his choice.
Once a choice was made, a gresn light opposite the button, on the other
side of the display, would 1ight np and remain on until that trial wes
terminated.

A trial began with the sound of a buzzer. Subjecﬁs wers
required to ressond within 6 seconds of this buzzer, after which the

appropriate cell would light up, determined by the intersecction of row



Column Player
C D

Row Player .

Fig.5. PD game used in Study 1



and column players? choices. This cell would remain 1it for 3 seconds,.
after which there would be a one-second pause, then the buzzer would
signal the next trial. After 25 such trials, the buzzer would terminate,
but the circuitz;y would continue on the same pattern for an additional

8 cycles. Then the entire pattern would be repecated again with the
gound of the buzzer, as many times as necessary to obtain thé desired
number of trials.

All the programming apparatus was located in the control room
behind the cne-way mirror. The experimenter communicated with the
subjects via an intercom, with which he also monitored their verbal
interaction.

Score sheets were provided for each subject on waich they were
required to record their outcome in a gain or loss column on each
triai. After every block of 25 trials, subje;:ts were asked to sun
their total gains and losses for that block of trials.

Procedure |

Wﬁen tre subjects arrived, they were asksd to be seated at
one of the cubicles, and each was given a $1.00 stake. The ex-
mrinzéﬁter s in the same room as the subjects, told them that the
instructions would be read to them from the control room behind the
one-way mirror. Each subject had a copy of the instructions, ard each
was asked to read. along as the experimenter read the instructions
aloud. They were told that the function of the $1.00 stake, and the
use of the score sheets in front of them, would be explained in the

instructions. They were then asked not to talk to each other, or to

try to communicate in any way. The subjects were told they would e
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monitored by the experimenter from behind the one~-way mirror to be
sure they did not commmnicate. The presence of the intercom system
was pointed out for their use if they had any questions.

The expérimenter then weﬁt into the control room and read
the instructions to the subjects over the intercom. The Instructions
described the means of playing the game and the method of mohitoring
one's gains and losses. Individualistic orientations were given, and
reference to Mgame™ or "partners™ was' avoided. It was made clear
that subjects could keep vhatever money they won in the situétion.
Complete instructions are presented in Appendix A.

Most of the questions the subjects asked were answered by
rereading the relevant parts of the instructions. When both subjects
vere ready, the circuitry which controlled the start buzzer and
variéus timers was initiated. The subjects! responses were recorded
by the experimenter in the control room.

When 300 trials were completed, the subjects brought their
score sheets and stakes into the control room. The total gains and
losses for each subject were calculated and the appropriate amount
was added to or subtracted from their stake., After the cash exchange
was settled; another plea was made by the expeximenter to the subjzcts
to refrain from discussing the expariment with each other or anjone
else, until two sessicns had been completed (for a total of 600 trials).
Subjects were initially recruited for ¥several sessions," and wost
seemed to anticipate more than Just the two vwhich were run.

The only difference in procedure between the first and sub=

scquent sessions was that the insiructions were not read by the



experimenter after the first session. Copies of the instructions
were available to both subjects, and they were given time to review
them if they wished.

Informal post-game interviews were conducted to double-check
on the subject!s understanding of the instructions, and the maintenance
of secrecy between both sessions.
Data Organization

Cooperation is arbitrarily defined as a condition in which
each dyad member produces a level of P(C)> .75 per block for a minimum
of three 25-trial blocks. The last trial of the previous block is
regarded as the number of trials to criterion. This criterion was
chosen instead of Rapoport's definition of a lock-in for the following
reasons. Rapoport and Chammah (1965) define a lock-in as 23 CC or DD
response states on the last 25 trials. Their definition is restricted
to the last 25 trials, which is susceptible to the "end" effect (Rapopoft
& Dale, 1966), and does noi consider what response state is predominant
prior to this last trial block. Their definition defines a terminal
rather than an asymptotic state. Thus their definition is perhaps
too stringent in terms of the level of Cs required, and too limited
in terms of duration.

The data prior to criterion are consideredAthe precsympltotic
data and are Vincentized inio fifths to give an indication of the
trend of a variable prior to asymptote. All of the Cooperators
asymptotic dala are collapsed into a final Criterion blqck for comparison
with their own preasymptetic data, and with the Nonccopsrators' asymp-

totie state. All of the data for the Nonccoperators are Vincenbtive:
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into sixths, and the last Vincent block is considered the asymptotic
state for the Noncooperators. |

In order to test the reinforcement hypotheses some basis is
required for diétinguishing the members of each dyad. The dyad member
who makes more Cs prior to criterion is referred to as the HiC member,
and his partner as the LoC member. When representing respohse states,
the HiC member will always be placed in the position of player 1.

Because the data will be in the form of probabilities,
arcsine transformations will be performed on the dats prior to
analysis unless otherwise stated (Winer, 1962). All individual com-
parisons, where appropriate, will be made using the Newman Keuls pro-
cedure unless otherwise stated.
Results

The data of two female dyads have becn eiiminated from the final
set of data, one because a dyad member confessed tno "responding randomly,"
the other because one dyad member could not complete both sessions. Of
_the remaining 18 dyadz, five (4 male and 1 female dyad) reached the co-
operative criterion and 13 (6 male and 7 female dyads) did not. For the
Cooperators, the average number of trials to criterion is L60; the range
is from 300 to 525 triais. In order to provide a sufficient number of
dyads in each criterion category, the sex of the dyad will not be considered

geparately as an independent variable in tha following analyses.

a comparison between Cooperators? and Noncooperators! preasymptobtic
values of P{C)} and Cn+l/Cn. Firure 6 presents the values of P(C) for

13

both groups for the first five trials, and over Vincent blosks.



COOPERATORS o 5 DYADS
NONCOOPERATCRS © 13 DYADS

NTTC=# OF TRIALS TO CRITERION

Pr(C)

I 1 T |

1
]SlT 5 1 2 3 4 5 CRITERION
TRIALS THS

PREASYMPTOTIC VINCENT 5 NTTC=460

Fig.6. Probability of a cooperative choice, Pr(C), on the first
five 1irials, over preasymptotic Vincent fifths, and at
asymptote for Cooperators and Noncooperators.



Analysis of variance of the preasymptotic dgta only, indicates a sig-
nificant Criterion Group (F = 5.613; df = 1,136; p<.05), Trials

(F = 2.432; df = 4,136; p<.05), and a Trial blocks by Criterion Group
interaction (F = 6.098; df = 4,136; p<.0l). There is no difference
between the groups on the first five trials.

Individual comparisons indicate that the Cooperators ﬁave a
higher level of P(C) than thg Noncooperators on the fifth Vincent
block (p<(.05). For the Cooperators there is & significant increase
in P(C) from the first to the fourth and fifth Vincent blocks (p <.05).
For the Noncooperators there is no Trials effect (p)>.10).

In order to demonstrate that a bimodal distribution of CC
states has in fact developed between these groups, the number of dyadé
from each group which fall within a certain range of P{CC) values are
represented below. The horizontal line represents values of P(CC).
Above the line are indicated the five dyads with the highest values
of P(CC) over the first 100 trials, and the others. Only two of the
five highest dyads over the first 100 trials eventually become Co-
operators. All dyads make fewer.than 25% CCs. Below the line are
indieated the ranges of P(CC) for the Cooperator and Noncooperator
dyads at the end of play. The data for the Cooperators represent
the values of P(CC) for the trials subsequent to the 75 critericn
trials. Because two Cooperators reached criterion in 525 trials, the
post criterion data of only three Ccopesrator: dyads is represented here.
However, all five Coorerator dyads were run for an additionzl 300 trials

on another day. All produced levels of P(CC) greater than .90 during



this session. The data for the Noncooperators is taken from the last

100 tria;s.
First 100 trials
.0 | .25 .50 .75 1.0
Lows Highs
P(CC) ‘/ \ / \I 1 { § |
I™NA11 NCR—" v "~~Al1 CR—!

Post Criterion cr Last 100 trials

The data for the Cooperators which is depicted in Fig. 6,
suggests that these dyads undergo a rapid change in their level éf
C responding from the last preasymptotic block to asymptote.
Examination of the data from individual dyads (presented in Appendix
D) indicates that four of these five dyads reveal an increase ih'P(C)
of at least .300 from the last preasymptotic block of 25 trials, to
asymptote. Only one dyad shows a gradusl increase over preasymptotic
trials, as is the case when data are organized in the traditional
manner. FEven more dramatic than the change in P{C) is the rapidity
with which the CC state is entered as depicted in Appendix D. How-
ever, the small n invelved dictates caution in interpreting these
data.

Table 1 presents the values of the reactance measures, Cn+l/Cn

9L

and Dntl/Dn, collapsed over preasymptotic trials. Deutschts formulation

requires that the Cocperators make more Cntl/Cn responses prior to
asymptote than do the Nonccoperators. Analysls of variance of these

date indicates that Coopesrators make significuzntly more cooperative

reactance responses then Noncooperators prior to asyuptote (F = 11.890;
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df = 1,34; p<.0l). For both groups the level of competitive reactance,
Dn+1/Dn, is very high and analysis of variance indicates that there is
no difference between groups (p_.10).

The use of conditional probabilities to deseribe interaction
patterns assumes that there are sequential dependencies in the data.
In order to examine difectly the presence or absence of these segquen-~
tial dependencies, sign tests (Siegel, 1956) were used. Difference
scores between P(Cn+1/Cn) and P(C), and P(Dn+l/Dn) and P(D), for each
subject provided the data for these analyses. In both cases these
tests prcduced nonsignificant results (p:>.10) for each group.

These results indicate that there are no sequential dependencies in
the cooperative or competitive reactance measures, and that the values
of the reciprocity measures simply reflect the overall level of (s
‘made by each group.

Table 1 also presents the preasymptotic values of the first-
order conditional probabilities for the Cooperators and Noncooperators.
' Analysis of variance indicates that only the measure Cnﬁl/anl is sig-
nificantly greater for the Cooperators than the Noncooperators prior
to asymptote (F = 12.133; &f = 1,34; p<.0L).

In order to examine the sequential dependencies in these con-
ditional probabilities, sign tests were used on the difference scores

between P(C) and a particular first-order conditional probability.

1Because some dyads did not have a sufficient number of CC
states (three or more) it was necessary to estimate their level of
trustworthiness. This was done by taking the average level of trust-
worthiness of those dyads with three or more CC states and assigning
this value to those dyads with an insufficient number. Noncooperator
dyads were the only ones for wvhom this estimation procedure vas reguired.



TABLE 1

'PREASYMPTOTIC MEANS AND STANDARD DEVIATIONS* OF FIRST-ORDER STOCHASTIC
MEASURES FOR COOPERATORS AND NON-COOPERATORS

MEASURE COOPERATORS NON-COOPERATORS P

Cos1 / Cn 483 1257 01
(,243) (.136)

Dn+1 / Dn 721 820 NS
(,235) G

Cnt1 / CCa™* 732 402 .01
(,241) (,257)

Cne1 7 DDn 161 168 NS
(,097) (,123)

Crs1 /7 CDn 378 247 NS
(.327) (.170)

Cas1 / DCn .266 189 NS
(,236) (.105)

n = 5 DYADS n = 13 DYADS

* STANDARD DEVIATIONS IN PARENTHESES

** [|EVEN PER CENT OF THIS DATA IS ESTIMATED (SEE TEXT)

AVERAGE P(C) = .355 FOR COOPERATORS AND .193 FOR NONCOOPERATORS
PRIOR TO ASYMPTOTE



The sign tests are significant for the trustworthiness variable,
Cn+1/CCn, for both the Cooperators and Noncooperators (p<.00l,
one-tailed test). The level of trustworthiness is higher for most
subjects than their preasymptotic level of P(C). Furthermore, the
results of a Mann-Whitney U test (Siegel, 1956) indicate that the
magnitude of the Cooperators! difference scores are greater than
those of the Noncooperators (p=.036, one-tailed test). The only
other occasion upon which the sign test is significant is for the
Cooperators! trust, Cnt+l/DDn - P(C) difference scores (p <.055,
one-tailed test). In this case, the Cooperators are less likely to
meke Cs after a DD state than they are in general. Furthermore,
a Mann-Whitney U test uséd to compare the magnitude of the difference
scores indicates that the magnitude of the Coopsrators! difference
scores is greater than that of the Noncooperators (p = .020, one-
tailed test).

The data required for a consideration of the reinforcement
hypotheses are presented in Figure 7. Aside from the use of these
data in evaluating the reinforcement hypotheses, these same data give
an indication of the extent to which subjects coordinate their res-
ponses over triels. On the early trials DD response states predominate
_ for both Cooperators and Noncooperaters (Fig. 7B.). These DDs drop
out of the Cooperators! data at & fairly constant rate, but continue
to constitute the major portion of the Noncooperators' outcomes. By
the fourth Vincent block the Cooperators are encountering significantly
fewer DD response states than the Noncooperators. Amalysis of variance

yiclds en F = 12.510 (with df = 1,80; p<(.01). Individusl comparisons
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/indicate that the two groups differ at the fourth and fifth Vincent
I,.j blocks (p<.05).

B Analysis of variance of the data in Fig. 7 A. indicates a
f significant effect of Criterion Group (F = 9.752; df = 1,80; p<.01),
: Trials (F = 5.957; df = 4,80; p<.0l), and a significant Criterion
Group by Trials interaction (F = 6.118; df = 4,80; p <.01). Individual
comparisons indicate that Cooperators encounter significantly more CCs
than the Noncooperators on the fourth and fifth Vincent blocks (p<.0l).
Individual comparisons also indicate significant differences between
Vincent blocks one and four, one and five, and two and five (p <.01
in each case). Noncooperators show no sigrnificant trials effect for
CC respense states. |

The fact that the Cooperators seem to experience more CD out-

comes than DC outcomes, suggests that one dyad member is attempting
to influence his parfner to cooperate. In order to test this notion
the P(C) data were partitioned according to HiC and LoC members in
each group. These data are presented in Fig. 8. The difference
scores (HiC's level of P(C) minus LoC's level of P(C) ) of the Co-
operators and Noncocoperators were submitted to analysis of variance.
This analysis indicates a Critericn Group by Trials interaction (F =
2.549; df = k,6L; p<.05). Individval comperisons indicate that the
Cooperators! difference scores on the second (p<.05) and third
(p<.10) Vincent blocks are significanily greater than those of the
Noncooperators. Furthermore, the Cooperatorst differences score is
greater on the second and third Vincent blocks than on the fourth and

£ifth Vincent blocks (p <.05}. For the Woncoopsrators there is no

Trials cffect (p>>.10),
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The data in Fig. 9 may be used to evaluate the magnitude of
reinforcement hypothesis. These data indicate that both groups of
dyads receive predominantly negative outcomes with either response.
The average outcome per trigl is greater from a D response than a C
for the Cooperators (Fig. 9 A.). Analysis of variance, without a
transformation of the data, yields an F = 8.002 (with df = 1,90;
p<:in). For the Noncooperators (Fig. 9 B.) analysis of variance

indicates a significant interaction between Responses and Trials
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(F = 4,.988; df = 4,170; p<<.01). Individual comparisons indicate that

the magnitude of reinforcement is stable over trials for C responses,

but shows a significant decrease for Ds from trial block one to trial

block five (p<.01).

The data in Fig. 10 may be used to evaluate the frequency of
reinforcement hypothesis. These data (Fig. 10 A.) indicate that Co-
operators receive a higher frequency of reward from Cs than from Ds.
Analysis of variance yields an F = 7.335 (df = 1,90; p<.01) for
Responses. Individual comparisons indicate that Cooperators receive
a higher frequency of rewards from Cs than Ds on the last Vincent
block (p <.05).

The frequency of reinforcement data for the Noncooperators
is presented in Fig. 10 B. Noncooperators are negatively reinforced

for D responses significantly more often than for Cs. Analysis of

variance yields an F = 23,176 (with d&f = 1,170; p<:201) for Responses,

and F = 3.453 (with df = 4,170; p <.0L) for Trials, and an F = 4.070

(with df = 4,170; p {.01) indicating a significant Response by Trials
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| interaction. Individual comparisons indicate that Ds are negatively

!

reinforced.increasingly more often from trial block one to trial
block five (p<.01).
' Discussicn

These data indicate that dyads, which would typically be
collapsed into a single treatment group, produce extremely different
asymptotic states without any special experimental treatment. The
distributions of CC response states over the first 100 trials and at
the end of play indicate a considerable change over trials. Initially,
all dyads generate low levels of P(CC) and the particular value of
P(CC) is not a good predictor of which dyads will end up as Cooperators.
Only two of the five dyads with the initially highest levels of P(CC)
becgme Cooperators. At the end of play, the distribution of CC states
is clearly bimodal with the Cooperators at one extreme and the Non-
cooperators at the other. Data from a third 300 trial session confirms
the fact that these Cooperator dyads attained an asymptotic state.
None made fewer than 90% Cs over the entire session.

Dyads categorized on the basis of fhe criterion used way be
differentiated on a2 munber of preasymptotic variables. The analysis
of variance results indicate that prior to asymptote, Cooperators make
more trusting, P(C), and trustworthy, Cn+l/Cn and Cntl/CCn, responses
than the Noncooperators. However, an esznination of the sequentisl
dependencies indicates that the difference in C reciprocity is due to
the overall difference in level of P(C) beziween the twe groups.

Although one would also expect the level of trustworthiness to be
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!‘higher if the level of P(C) is higher in one group than the other,

/ the results of the sign test indicate that fhe level of trustworthiness

| cannot be accounted for in terms of the level of P(C). For both groups
trustworthiness is independent of P(C). A C on ntl is made with a
higher probability after a CC state than Cs are made overall. Further-
ﬁore, the results of the Mann Whitney U test indicate that the mag-
nitude of the difference between trustworthiness and P(C) is greater
for the Cooperators than the Noncooperators. The analysis of variance
results indicating a greater level of trustworthiness in the Cooperators,
then, cannot be acccunted for solely in terms of_the Cooperators?® higher
level of P(C).

The fact that Cocperators are more trusting, P(C), and trust-
worthy, Cn+1/CCn, than the Noncooperators prior to asymptote lends
partial support to the mutual trust hypothesis. Deutsch?’s notion of
trust, and Rapoport and Chammah's notion of trustworthiness, differen~-
tiate the interaction patterns of these two groups. It is interesting
to note that Rapoportt!s notion of trusi, Cnitl/DDn, is a discriminator
between the Cooperators and Noncooperators, but in the opposite
directicn to that predicted. Coopesrators are less likely to follow a
DDn with a Cntl, relative to their overall level of Cs, than are the
Noncooperators. The importance of the P(C) and P{(Cn+1/CCn) veriables
is further emphasizéd in that a considera%ian of their preasymptotic
values permits a high level of accuracy in classifying individual dyads
as either Cooperators or Nonecoperators {cf the section of Appendix G

pertaining to Study 1).
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Although the mutual trust hypothesis receives partial support

 from these results, it is clear that mutual trust is not a general

|
t .
/ characteristic of the Cooperators. The initial trials indicate no

!

differences between the Cooperators and Noncooperators. Trusting
behavior in the Cooperators clearly develops from an initially low
level, and only after a considerable number of trials. This indicates
that Cooperators are not necessarily predisposed to trusting or trust-
worthy behavior. The structural characteristics of this PD game entice
the majority of subjects into making D responses for a considerable
number of trials. The important question is how some dyads manage

to overcome this tendency and develop mutually cooperative behavior
patterns in spite of the structurally defined conflict situation.

The results of the magnitude of reinforcement hypothesis cannot
account for the asymptotic data of the Cooperators. Prior to asymptote
D responses receive a greater magnitude of reward than C responses.
However, examination of the frequency of reward hypothesis indicates
that prior to asymptote, Cs are in fact rewarded more often than Ds for

the Cooperators.
The frequency of reinforcement hypothesis is not incompatible

with the mutual trust hypothesis. An interesting question is whether the
reinforcement of Cs is responsible for the development of mutual trust.
Unfortunately, if the conditional probabilities are brcken dowﬁ into
Vincent halves, there is insufficient data for some dyads (i.e. there

are less than three occurrences of a particular response state) which
precludes a compariscn of the two groups over trials. Beczuse
it is not possible to examine changes in any of the conditional

probability variables over trials, it is not possible to

account for the development of mutvally cooperative respense states
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prior to asymptote. The fact that the Cooperators make a C with a high
probability (i.e.” .500) only after a CC state on the previous trial,
suggests that the trustworthiness variable plays an important role.

The fact that the P(C) difference scores are greater for the
Cooperators than the Noncooperators is also suggestive of the process
by which mutual trust develops. The fact that the HiC Cooperators seem
to experience more CDs than their lLoC partners relatively early in the
game (cf Fig. 7 C and D), but do not continue this relationship, suggests
the following notion. The HiC dyad member indicates his willingness
to trust early in the game and continues this trusting behavior for a
considerable number of trials. This notion is supported by the analysis
ofvvariance of the difference scores between HiC and LoC members in
each group. The magnitude of the Cooperators P(C) difference scores
is greater than that of the Noncooperators over Vincent blocks two and
three. The LoC members begin to reciprocate this trusting behavior
by the fourth Vincent block as evidenced by the increase in CCs. This
description suggests that the IoC members mmst relinquish their Ds,
which accounts for the drop in both CDs and DDs over trials, and the
large outcome asscciated with the CD states on which they, as player
2, won the lion's share. This suggests further; that the reinforce-
ment hypothesés must be revised to differentiate the outezmizs of both
dyad members since their outcomes are wnequal for some trial blocks.

The fact that the average magnitude of reward for Cs is not
greater than that for Ds may indieate that the CC state has a special
salience for the Cooperators over znd zbove the economic cubecome
associated with 3t. This saliency pay very well be the fact that the

CC state is the only one which allows both dyad members to be mutually
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rewarded. It does not éppear that the mutgal trust or "sure thing"
notions are entirely adequate to explain the Cooperators! behavior.
Even at asymptote, the level of CC is not at a maximum (Pr = 1.0)

for all dyads. Although it seems somewhat difficult for the majority
of dyads to enter the cooperative state in the number of sessions
allowed, this state is not so fragile that once attained, occasional
defections precipitate a conflict spiral out of it. A high level of
CCs may provide a safe background against which one may enjoy what-
ever economic or social pleasures are afforded him by an occasional
defection.

This discussion of the Cooperatcrs? preasymptotic interactions
mist be tempered by a number of considerations. First of all the
small n involved does not allow very strong generalizstions to be made.
Secondly, it is unfortunate that the conditional probabilities could
not be pertitioned more finely to give an indication of trend. This
circumstance is unfortunate on two counts. The changes in P(C) and
the response states over trials (Figs. 6 and 7) suggest that changes
in conditional probabilities are also océurring, at least for the
Cooperators. Trend information is iikely to provide a more accurate
picture of the interaction patterns which lead to a stable coopsrative
state. In addition, the resulis concerning the presence or absence of
sequential dependencies are likely to be affected by this assumed
change over trials. Vhen measuring sequential dependencies it is
usvally assumed that the variables are stationary. By not being zble
to deal vdAth trend effects it is.qiffienlt to dstermine whether

sequential dapendenciles are actuslly present or absent.
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The most important issue in this discussion centres on the
fact that due to the descriptive nature of this study, it is not
possible to make causal statements regarding which interaction
patterns lead to which asymptoﬁic states. It is the purpose of
these studies to provide a description of preasymptotic interaction
patterns which differentiate dyads who reach high or low stétes of
cooperation. Only when some confidence is gained in the stability
and generality of these interaction patterns, will an experimental
manipulation be undertaken to determine if the pattern in question is
indeed causally related to certain asymptotic states.

Aside from any considerations of the hypotheses discussed,
there are several characteristics of the data worthy of note. It is
somewhat surprising that more differences between Cooperators and Hon-
cooperators are not observed in the preasymptotic data. It may be the
case that the differences observed are sufficient to account for the
different asymptotic states. However, it may also be the case that
the differences are too subtle to be detected by the methods used.

The first-order conditional probabilities of trust, repentance and
forgiveness,; for example, do not differentiate these groups when these
variables are collapsed across preasymptotic bleocks. Yet it is clear
these varlables mist change over trials for the Cooperators, if not
for the Noncooperators. Similarly, it is interesting that these groups
do not differ in D reciprocity, which is high for both groups. It is
ﬁnfortunate that the ccmbination of a small n, and the lack of suffi-

cient cases vwhich occur if the preasymptotic data is partiticned more
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finely, does not allow the trends in these.variables to be investigated.
Af the same time it is fairly clear that the preasymptotic interactions
generated by these, and the other variables studied, are very different
from the programmed strategies typlcally used in gaming studies.
Another characteristic of the data which is surprising is that the
Cooperators show an increase of 40% in their level of P(C) from the
last preasymptotic block to asymptote. This jump occurs without
benefit of verbal interaction, and it occurs in both dyad members
almost simultaneously. Yet neither member exploits the cther. This
suggesfs that some aspects of the preasymptotic interactions have a
very potent effect on the dyad. Whatever these aspects might be, it

is clear that a high level of P(C) (i.e. over 50%), is not abnecessary
condition for this to occur. This finding raises some serious questions
about the use of P(C) as a major dependent variable. The absolute
level of P(C) may not be the best index of whether dyads will become
Cooperators (ef Appendix C for alternative indices). A considerable
number of trials was required before differences occurred between
Cooperators and Noncoopsrators in the level of P(C). The present data
suggest that examining the interaction patterns which are involved in
permitting this rapid increase in mutual coopsration to cceour, will
require a more thorough investigation of role effects. The levels of
P(C), CC, and the frequency of reward for Cs, ave all relatively low
for the Cooperators in absclute value prior to asymptote, even though
they are greater than for the Noncooperators. This finding suggests
that studies investigating the relation of nongame measures (e.g.
attitudinal/personality chavacteristics) to gams behavior may be ox-

panded to include some of these mezsures other than the frequently
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used P(C).

The inferences made concerning the interaction processes which
lead to one or another asymptotic state, must be tempered by a number of
considerations. Aside from the small n involved, and the inability of
the data to yield information of the trends of the stochastic variables,
there is also the issue of the differences between the HiC and LoC dyad
members. All Cooperators are not alike, nor are all Noncooperators
similar. Collapsing these differences into two dichotomized categories
does not allow these types of inferences to be very accuraée. The fact
that the difference in level of P(C) between HiC and LoC members in the
Cooperators is greater than that in the Noncooperators, raises several
interesting questions. One important question concerns the nature of an
"influence attempt! which is likely to succeed and how it differs from
one which fails. Further development is required along the lines of
differentiating dyad members as well as differentiating asymptotic groups.

Summary and Conclusions

This study was designed to determine the preasymptotic interaction
patterns which discriminate dyads which reach a cooperative asymptotic
state from those which do not. The data lend partial support to a mubual
trust hypothesis as suggested by Deutsch (1962) and Rapoport and Charmsh
(1965). However, the hypothesis formulated must be revised. Since both
fhe Cooperators and Noncooperators appear very similar cn the early trials,
it cannot be said that trust and trustworthinees, as predispositional
attributes, differentiate these two groups. Rather, it is the ability cf
the Cooperators to develop these behavior patterms in a conflict situation
which makes them different from the Noncooperators. The interaction

patterns which encourage or lmpade this development require further study.



Chapter V Study 2: DIFFERENTIAL INFLUENCE ATTEMPTS CF COOPERATORS
& NGNCOOPERATORS IN A PD GAME
Introduction |

The focus of the present study will shift from a concern with
the gross interaction patterns which differentiate Cooperators and
Noncooperators prior to asymptote, to a concein with the differential
relationships which distinguish the preasymptotic interactions within
each of these groups. The basic question is as follows: What are the
characteristics of an influence attempt which is successful in inducing
a cooperative state, and how does it differ from one which fails? The
answers to these questions require a closer comparison of the differences
in the preasymptotic behavior patterns between HiC and loC members in
each group. Organizing the data in a fashion which neglects these
differences obfuscates the social influence processes which encourage
or impede a cooperative outcome.

A considerable amount of data exdsts on the characteristies of
influence attempts which fail to induce an asymptotic level of coopeia-
tion. These studies have been reviewed in the previous section on
strategy, and for present purpcses may be categorized as threec general
types. Some strategic manipulations have atteumpted to induce high
levels of cooperation by example, by presenting the subject with a high
level of programmed cooperation (e.g. Minas et al., 1960; Oskamp &
Perlmzn, 1965). Appesls to 2 Muniversal" norm of reciprocity

(Gauldner, 1940) have also been used in zn attempt to induce subjects
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to cooperate (e.g. Komorita, 1965; Wilson, 1969). A third type of
social influence study is one iIn which various pretreatment procedures
are used in conjunction with some variant of the first or second type
of manipulation (e.g. Bixenstine & Wilson, 1963; Swingle & Coady, 1967;
Harford & Solomon, 1967). Not all studies in the above categories were -
designed specifically to induce high levels of cooperation. However,
for present purposes the main point is that ﬁone of these influence
attempts did result in such an outcome.

In contrast to the bulk of data on influence attempts which
failed, there is a paucity of information on the characteristics of a
successful influence attempt. Rapoport & Chammah (1965) have reported
that some dyads in 2 particular treatment condition have attained high
levels of cooperation. However, little is known about the interaction
patterns of these dyads, which differentiate them from other dyads
in the same treaiment conditlon who fail to attain cooperation. The
previous study provides some data on this issue. Study 1 indicates
that Cooperators are more trusting, P(C), and trustworthy, Cn+1/CCn,
than Noncooperators prior to asymptote. However, this mutual trust
develops after a considerable number of trials, and the pircasymptotic
level of P(C) is quite low. Although the previous datz do not permit
an examination of the trend of a2ll the variables over trials, it is
clear from the data regarding the level of P{C) for FiC and IoC
Cooperators that these groups differ considerably. UWhat theoretical
notions can account for this difference in the success enjoyed by the

ccoperative dyads?



Rather than addressing itself to this issue of social influence
in a conflict situation, the mutual trust hypothesis simply describes
the dyadic conditions necessary for the occurrence of cooperation.
| Nothing is indicated about the manner in which one dyad member may
influence another to behave in a trusting and trusiworthy'manner.

The notions developed by Osgood (1962) ars much more appropriate
for a consideration of this issue.

The Osgood strategy is a complex one, originally developed
as a method for reducing cold war tension between the East and the West.
Attempts have been made to test some aspects of the Osgood proposal
(Pilisuk & Skolnick, 1968; Gaebelein & Bixenstine, 1968) but the
results are equivocal. The Osgood proposal is too complex to test in
a single study, and it is not the purpose of the present study to
attempt such a task. However, Osgood's proposal contains some notions
concerning the characteristics of a successful influence attempt which
might assist the present effort.

Osgocd suggests that a successful attempt to reduce tensions
must contain the following elements. The initiator of the tension
reduction must clearly signal the other of his willingness to co=
operate, and this signal must possess certain characteristics if it is
to be successful. To make the signal convinecing the inltiator must go
beyond words and commit himself to a line of action which is risky.

If the magnitude of the riskwis net such that the other is convinced
of the initlatorts sinceriiy, the other is likely to suspsct a trap,
which could serve to escalate the conflict. On the other hand, if

the level of risk is too great, ths other may seize the opportunity
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to exploit this apparent weakness. The difficulty, of course, is the
ability to specify a degree of risk dramatic enough to be a clear
signal of cooperative intent, but not so dramatic as to leave the
initiator entirely at the other'!s mercy. If the initiatorts co-
operative gesture is reciprocated, both parties may then move to the
next sallient rung on the deescalation ladder. If the initial gesture
is not reciprocated, the initiator must stand firm and avoid the
impression that his overture was motivated by a position of weakness.

The strategic manipulations reviewed earliér which failed to
produce high levels of cooperation seem to have fallen outside of the
range described by the Osgood proposal. The first type of strategic
manipulation, setting a cooperative example, errs on the side of
being mistezken for a sign of weakness or submission. The. second type,
appealing to a norm of reciprocity, errs on the side of being in-
adequate to clearly signal a sincere gesture of cooperation. None of
the three types of manipulations satisfies all of the conditions
suggested by Osgood.

These suggestions from the Osgood proposal and the previous
date lead to a notion of a Yeaulious trust®™ on the part of the dyad
member who successfully assumes the role of iInitiating cooperation.
What chzracteristics of this cautious trust satisly the conditions
outlined above? Although the mubual trust hypothesis is limited for
our present purpose, it does suggest vhich variables are of soms
importance. The trusting response, F(C), and the trustworthiness
response, Cntl/CCn, proved to differentlate Cooperatofs from Non-
cooperators in the previcous study. Whet is the role of these

variables in the Influence attempt initiated by the HiC member?
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The magnitude of the difference in level of P(C) is one con-
dition which must be satisfied as indicated in the previous study.
Although the Osgood proposal suggests that the HiC member must
necessarily be more trusting than his partner, this does not imply .
that he should also be more trustworthy. In fact, an argument may be
made that the HiC member should be no more trustworthy than his LoC
partner. The HiC member's "excess' Cs should not be randomly dis-
tributed in terms of the outcome on the previous trial. The HiC
member should be able to most effectively signal his partner, without
appearing weak, by selectively distributing his "excess!" Cs after CD
or DC response states. In Study 1 the Coopérators demonstrated a
negative dependency on a DD state. This suggests that the HiC members
are not likely to distribute any “excess" Cs after a DD outcome.

Such behavior should signal the HiC member'!s propensity to forgive the
other's occasional exploitation, and to repent after his own defections.
However, by not making more trustworthiness responses, Cn+l/CCn, than
his IoC partner, the HiC member may convey the information that he will
retaliate unless the other reciprocates his cooperative gesture, and
retains the mutually beneficial outcome. The initiator thereby insures
negative cutcomss for the other on a scale determined by the other's
defection Tfrom the CC state.

This "firmess"” on the part of the HiC member is considered an
important aspset of a cautious trust. It is essential because signs
of weakness or submission in;ite further exploitation. This as-
pect of strategic interaction is entirely overlooked by‘the mutusl

trust hypothesis. The previous data suggest ancther manner in which
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this firmmess my be expressed. Although Cooperators exhibit more
mutual trust prior to asymptote than Noncooperators, Cooperators also
exhibit a very high level of D reciprocity (Pr = .72). Such a
behavior pattern is obviously not incompatible with attaining a state
of high cooperation, provided that the other conditions outlined
above are also satisfied. Indeed, this degree of firmmess may be an
essential element. This relationship may be incorporated into a
notion of cautious trust in the following mammer. HiC members will
reciprocate Ds less often than LoC members during the signalling
phase of their interaction (because HiC members are predicted to

play more forgiveness, Cn+l/CDn, responses). However, the HiC member's
level of D reciprocity will increase to that of the LoC membér if
the latter does not reciprocate the HiC's cooperative gesture. The
1oC members must come to match the HiCs'! level of P(C) prior to the
rapid jump into the asymptotic state. Once the loC members indicate
theilr willingness to accept the initiators? gesture, they may proceed
to the next salient rung on the deescalation ladder——full cooperation
in the PD game.

In summary, the elements of a cautlous trust may bs said to
include an adequate signalling of one's coopsrative intention, ccme
bined with a firmmess which discourages exploitation as described above.
Given this description, the followlng hypothesis may be stated:

Hypothesis 1: The preasyuptotic interaction patterns of the

Cooperators will be characterized by & cautious trust vhich is initlated
by the HiC meubers. The preasymptotic interaction patterns of the

Noncooperators will lack one or more of the clements of a cautious trust.
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So far nothing has been said about the timing of the initiatort's
gesture, either in terms of onset or duration. The previous data
-indicate that several blocks of trials are likely to pass before the
injtiative is begun. The structural characteristics of a difficult
PD game are likely to dominate whatever predispositions to cooperate
or compete exist in the subject population. Regarding the duration of
a successful influence attempt, the previous data also suggest that
several trial blocks will be necessary.

In order to monitor the changes in the subjects' orientations
as the interaction progresses, an explicit prediction procedure will
be used. This procedure requires each subject to predict the other's
move before making his own choice on each trial (cf. Terhune, 1948;
Halpin & Pilisuk, 1970). This procedure reduces some of the ambiguity
involved in interpreting a particular respcnse by providing information
regarding the subject's intention in making that response (cf.

Chapter 3, D). It is & useful procedure in that the data it provides
should be congruent with the theoretical notions which generated the
hypothesis concerning the effectiveness of a cautious trust. Tedeschi
et al. (1968b) indicate that the intention data generally suppori the
interpretations given to the first-order conditional data by Rapoport
and Chammsh (1965).

The early rhases of the interaction are not likely to differen-
tiate either the Cooperators and Noncoopsrators, nor the HiC and LoG
mewbers within these greups. The structural characteristics will

dominate. Howsver, while the HiC members are initiating their
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cooperative gestures, one would expect an increase in cooperative
and forgiving intentions (PC-PC and PD-PC)l, and a concomitant
decrease in exploitative intentions (FC~PD) for these subjects. The
HiC members should also be expected to increase their FD-FD résponses
as an expression of their firmness, if the IoC members do not recipro-
cate their cooperative gesture.

This description permits the formulation of a second hypothesis:

Hypothesis 2: The intentions of the protagonists, as reflected

by their predict-play combinations, should be congruent with their
behavior as outlined by the notion of a cautious trust.

Methed

Subjects.

Subjects were 20 male and 20 female undergraduvates, paired in
like~sexed dyads. Care was taken to ensure that dyad members were
unacquainted and that neither had any previous "game"-playing ex—
perience. All subjects were paid volunteers, and were recrulted
for M"geveral sessions®™ from a variety of.academic classes.

Apparatus.

The apparatus was basically the same as that used in the first
study, with two additions. From the subjects' perspective, the appara~-
tus differed in only one way. Each subject cubicle was equipped with

two additional response buttons, used to predict the other playeris

1 PY-FY indicates a predict X-play Y combination, thereby
preserving the order in which the subject makes the rasponses.
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choice on each frial. These buttons differed from the subject's own
choice buttons in color and location. The predict buttons were red,
and were aligned with the appropriate rows for Column player, and
with the appropriate columns for Row player. The same payoff matrix
used in the first study was used again here (cf. Fig. 5).

Additional apparatus was also acquired so that both predict
and play responses could be recorded automatically on a paper tape
punch.

Procedure.

The procedure for dealing with subjects was basically the same
as in the first study. The instructions, of course, were extended to
describe the use of the red predict buttons, and were modified slightly
from the first study. Pilot data indicated that the interval alloted
for making a response in the first study (6 sec.) was adequate for
subjects to both predict the other's choice and make their own res-
ponse, and was therefore left unaltered. Because the 300-trial
sessions in the first study took longer than an hour, including
instructions, calculation and paymsnt of the sessicn's outcome to
each player, scheduling problems often arose with the subjects who
were attending classes on an hourly basis. Consequently, the sessions
in the present study were cut to 200 trials per day, and wers run for
three days. " The ekchange rate was increased from that of the previeus
study so that the maximm possible outcome per day was similar in each
case.

The instructions were similar to those of the previous study.
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/Additional instructions were included to describe the prediction pro-

/

' cedure. It was emphasized that subjects should predict what choice
they thought the other would actually make, not what they would like

them to meke. Complete instructions may be found in Appendix B.

Data Organization
. The criterion used for cooperation in the previous study proved
to have sufficient heuristic value and will be retained for the present
study. As in the previous study, dyad members will be categorized into
HiC and LoC members, depending on which member makes more Cs prior to
asymptote. In the representation of response states the HiC member
will alwvays b2 referred to first and the LoC member second.

The procedures used for calculating the probability of rein-
forcement and the average net outcome per trial are identical to those

used in the previous study.

Results

Twelve of the 20 dyads reached the cooperative criterion
(8 female and 4 male dyads) and 8 did not. For the Cooperators, the
average number of trials to criterion is 320; the range is from 100 to
525. All of the data presented below are divided aceording to critevion
ard collapsed across sex within each of these groups.

Below is a representation of the distribution of P(CC)} over the
first 100 trials and subsequent to the 75 criterion trials. Above the
line is presented the vange of P(CC) for the 12 highest dyads, eight of

First 100 trials

.0 .25 .50 75 1.0
Lows Highs

Poc) -1\ ot ,
W11 NCR 1¢ N10c8!

Post Criterion or last 100 trials
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whom became Cooperators, and the eight lowest dyads. No dyad ex-
perienced more than 26% CCs over the first 100 trials. Subsequent to
criterion, there is a bimodal distribution of CC states with 10 Co-
operators generating between 85 and 100% CCs. (One Cooperator dyad
experienced 48% CCs following criterion. Another Cooperator dyad
reached criterion in 525 trials, and could not provide any post cri-
terion data.) No Noncooperator dyad experienced more than 17% CCs on
the last 100 trials. These data are presented below the line.

Figure 11 contains the proportion of C responses made by HiC
and 1oC members of both the Cooperators (Fig. 11 A) and Noncooparators
(Fig. 11 B). Over the first 5 trials there are no differences between
HiC and LoC members within either group (p J.25), indicating that pre-
dispositional variables cannot account for which dyad member assumes

* the role of initiating the cooperative gesture. Analysis of varlance
of the preasymptotic P(C) data (collapsed over HiC - LoC) indicates
there are no differences between groups over Vincent blocks (F = 2.683;
df = 1,38; p 7.10) or between HiC and LoC Cooperators on the 25 trials
jmmediately prior to criterion (p).20). The rapid jncrease in P(C)
mada by the Cooperators from the last preasymptotic block to asymptole
is a pattern which occurs in the majority of these dyads, as is evident
from the block by block (50 trials) data presented in Appendix D.

In order to test the notlon that the signalling component is
contained in the P{C) difference scores (Hi€C - LoC}, the difference
scores over Vincent blocks from each group were compared using an
analysis of variance. The magnitude of the Cooperators? diffeprcnce

scores 48 not greater than those of the Noncoopsrators on any of ths
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Vincent blocks (§>7.10). However, it may be the case that the sig-
nalling component is confined to either the forgiveness or repentance
variable as described above. This possibility will be examined below.

In order to determine how the HiC members distribute their
"excess" Cs in relation to the various response states, first-order
conditional probabilities were computed for each group (Fig.il2).

These data are organized in Vincent halves, although a finer resolution
of trend would be preferable. This was necessary because of the absence
of sufficient cases for each of the response states (a criterion of 3
or more cases was required), for each dyad, over each of the five pre-
asymptotic blocks. In fact, even while limiting the analysis to Vincent
halves it was still necessary to use an estimation procedurez'for one
of the variables (Cn+l/CCn).

Analyses of variance comparing the Cooperators and Noncooperators
on each of the first-order conditional probabilities indicates no over-
all differences between groups. There is, however, a significant decrease
in Cnt+1/DD over Vincent halves for both groups (F = L.418; df = 1,76;
p<<;05). As predicted, there is no role effect for the Cooperators on
the trustworthiness variable (p:?.lo). HiC Cooperators do not tend to
distribute vhatever excess Cs, they do make, alter CC states.

In order to deterwine whether or not the first-order conditional
probabilities are dependent upon the overall level of P(C), sign tests
on the P(C) -conditional probability difference scores were applied

for each group. Both Cooperators and Noncooperators tend to make

21f there were not 3 or niore cases of a particular cordition in
the interval desired for a particular dyad, the variable in qusstion
was assigned a value ccmputed by teking the average of those dyads with
a sufficient number of casss.
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trustworthiness responses, Cn+l/CCn, more often than they make Cs in

! general (p<<;002 and < .0l1l, respectively; one—tailed test). For the

Cooperaters, the forgiveness variable, Cn+l/CDn, also suggests in-
dependencé.of the overall level of P(C) by the sign test (p<:.076,
one-tailed test). Each of the other first-order conditional proba-
bilities appears to be dependent upon the average level of P(C) prior
to asymptote (p) .10).

In order to determine whether the magnitude of the Cooperators'
difference scores on the trustworthiness or forgiveness variables are
greater than those of the Noncooperatoers (wiih respect to their overall
level of P(C) ), Mann-Whitney U tests were used. The results indicate
that there is no difference when considering the trustworthiness variable
(57’.10), but that the forgiveness-trust difference scores are greater
for the Cooperators than the Noncooperators (p <.OLL, one-tailed test).
In addition, analysis of variance of the forgiveness difference scores
(i.e. HiC~ LoC) between the Cooperators and Noncooperators, yields a
significant F = 5.452 (with df = 1,18; p<<.05).

Although these first-order conditibnal probabilities cannot
vield a finer resolution regarding changes over trials, the reactance
measures do provide some information along this line. Figure 13
presents the cooperative and competitive reactance measures on the
first 10 trials, and over Vincent halves for both groups, and on the
last 25 preasymptotié trials for the Cooperators. (Due to insufficient
data, the cooperative reactance measures on the first 10 trisls are

not presented for the Noncooperatorz.) Analyses of variance of the
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first 10 trials indicate no Role effects for either criterion group
(p>.25 in each case). Analysis of variance indicates that the Co-
operators make more cooperative reactance responses over Vincent
halves than the Noncooperators (F = 4.229; df = 1,76; p<.05).

Analyses of variance of the cooperative reactance over Vincent halves
indicate a significant role effect for the Cooperators (F =7 963 df =
1,485 p<.01), but not for the Noncooperators (p) .05). The Cooperators!
roie effect is washed out on the last 25 preasymptofic trials (p>.05).
Analysis of the difference scores indicates that the Cn+l/Cn role
effect is no greater for the Cooperators than the Noncooperators

(p) .10). The level of D reciprocity is presented in Figure 13 B.
Analysis of variance indicates no difference between Cooperators and
Noncooperators, in either overall levesl of D reciprocity or the mag-
nitude of their Dn+l/Dn role effects (p>.10). There are, however,
significant role effects for both Cooperators and Noncooperators

(F = 24,.19; df = 1,443 p<.001; and F =7.43; df = 1,28; p<.0L, res-
pectively).

Sign tests applied to the Cn+l/Cn minvs P(C), and Dn+l/Dn
minus P(D) difference scores, indicate that both reciprocity variables
are independent of the overall levels of P(C) and P(D), respectively,
for the Cooperators only (p<{.011 in both cases; one-tailed test).

In addition, a Mann-Whitney U test between the Cooperators?! and Non-
cooperators! Dn+l/Dn minus P(D) difference scores, suggests that the
magnitude of the Cooperators! difference scores is greater than those

of the Noncooperators {p<.10; one-tailed test).
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Figure 14 presents the proportion of each predict-play combination
on the first 10 trials, over Vincent halves for both groups, and on the

-last 25 preasymptotic trials for the Cooperators.

On the first 10 trials only the PD-PD variable distinguishes the
two groups (F = 5.326; df = 1,38; p <.02). The Noncooperators are more
likely to respond to a suspected defection with a D response than are

the Cooperators on these early trials. Over Vincent halves the Co-
operators make more cooperative (PC-PC) and fewer exploitative (FC-FD)

intentions than the Noncooperators (F = 5.500; df = 1,76; p<.05;
F = 4.204; df = 1,763 p<:L05, respectively). The absence of any
appreciable role effects is counter to the predictions of hypothesis 2.

These data suggest that subjects may not be attempting to
accurately predict the other's response,ibut may be using the "predict"
responses in a somewhat different manner. Although the Cooperators!
predictions are accurate more often than the predictions of the Non-
cooperators (F = 8.50; df = 1,266; p<.00L), individual comparisons
indicate that this holds only at asymptote (p<.0l). At asymptote the
Cooperators also predict a higher level of C responses than the Non-
cooperators (F = 14.51; df = 1,266; p<.001). Prior to asymptote the
accuracy of both groups is at the chance level. Previous studies using
this paradigm (Halpin & Filisuk, 1967, 1970; Tedeschi et al., 1968 b, d)
have also noted that subjects tend to overpredict the other's level of
C responding. Since it is necessary to anticipate a C from the other if
ong is to anticipate a gain, this phenom=non suggests that subjects use
their "predict! buttons to indicate what they would like the other to do.
Their "wishful thinking'" tends to distort their predictions and decrease
their accuracy. V

Although this distorticn phencmenon is suggested for both groups,

one might expect the Cooperators and Noneooperators to differ in the
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actions they take in conjunction with these distortions. If this inter-
pretation is valid, one would expect the Cooperators to combine their
overprediction of Cs for the other, with a C response themselves, more
often than they would combine such a prediction with a D. Cooperators
want to realize a net gain, but they are willing to allow their
partners to gain alsc. The Noncooperators, on the other hand, are
likely to combine their overprediction of Cs with a D response more
often than with a C. They also want to gain, but their eye is on the
lion's share (T), and they show little concern for the other's outcome.
In order to test this notion, difference scores were computed
for each group, comparing the magnitude of their cooperative and ex-
ploitative intentions (PC-PC and PC-FD). If themagnitudes of these
intentions are similar, it may be inferred that the dyads are in an -
internal state of confliect. If there is a dominance of one intention
over the other, it may be inferred which is the stronger motive.
Analysis of variance of the difference scores (PC~PD minus PC~-PC) yields
a significant F = 9.381 (df=1,38, p<.01). The Nonecooperators show
a greater dominance of exploitative over cooperative intentions than
the Cooperators (.168 vs .025). The msan difference score for the
Cooperators suggests that this group is experiencing intrapersonal
conflicts, whereas the Noncooperators display a clear dominance of ex-
ploitative motives. The Cooperatorgt internal state of conflict may
account for the considerable number of trials required to reach a

'cooperative criterion.

Given the internal state of conflict suggested by the Cooperators?

predict-play combinations, it is worth considering what role reinforce-
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ment contingencies may have in resolving this conflict. As in the
previous study, it is possible to calculate the magnitude and ffe—
quency of reinforcement obtained from both C and D responses.

Tﬁese calculations are made from the response state data presented
in Fig. 15. The data in Fig. 16 A represent the average outcome

per trial from both C and D responses for the Cooperators. AFor the
C responses {(circles), analysis of variance with no data prans-
formation indicates a significant role effect (F = 39.60, df = 1,110,
p<.001), Trials effect (F = 15.16, df = 4,110, p<.001), and a
significant role by Trials interaction (F = 3.23, df = 4,110, p< .01),
Individual comparisons indicate that LoC Cooperators obtain a greater
magnitude of reward from C responses than do their HiC partners on
trial blocks two (p <.05), three, four and five (p<.0l in each
case). Although the a?erage outcome per trial is negative for both
dyad members, the LoC members are doing better with C responses than
their partners. The relationship between HiC and LoC Cooperators
with D responses (triangles) is similar. Analysis of variance with
no data transformation indicates a significant role effect (F =
17.25, df = 1,110, p<.001). Individual comparisons indicate that
LoC members obtain a greater magnitude of reward from D responses
than their HiC partners on trial blocks thres (p <.0l) and four

(p <.05). 1In this case, however, the LoC's outcoms is positive
rather than negative. In their switch to an asymptotic state of
cooperation, it is clesr that econcmic considerations are not

responsible.
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The data bearing on the frequency of reinforcement are presented
in Fig. 16 B. The LoC Cooperators obtain rewards from Cs (circles)
significantly more often than do their HiC partners (F = 23.8L; df =
1,110; p< .001). The LoC members are rewarded more often on trial
blocks three and four (p< .01 in each case). The frequency of obtain-
ing a reward from a D response (triangles) is also higher for the LoC
members than their partners (F = 8.55; df = 1,110; p<.004). Both
responses, then, are rewarded more often for the LoC members. On
the last preasymptotic block, both partners show a trend toward fewer
revards from Ds, and more rewards from Cs. It seems doubtful, however,
that this effect could account for the large jump in P(C), from .37
on the last 25 preasymptotic trials to .9? at asymptote.

Discussion '

As in the previous study, the formaticn of two quite distinct
groups occurs without any experimental manipulation. These groups
may be discriminated not only by the presence or absence of the co-
operative criterion, but also on the basis of their post-criterion
data, and their preasymptotic interaction patterns. The distribution
of CC states indicates that the Cooperators and Nonecocoperatcrs are
found at opposite ends of the continuum at the end of play, although
they begin at the same level. Prior to criterion these groups are
also discriminable on the basis of the presence or absence of a cautious
trust strategy.

The cautious trust strategy is evident in the preasymptotic
interactions of the Cooperators in that they display both the co-

operative signalling and firrmess components as predicted. The
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cooperative signalling component is evident in the forgiveness role
effect (cf Fig. 12). The magnitude of the 6ooperators' role effect
is greater than that for the Noncooperators as indicated by analysis
of variance. Furthermore, the sign test indicates that the Cooperators?
level of forgiveness is independent of their overall level of C res-
ponding. In this situation, the successful cooperative influence
attempt is characterized by & concentration of "excess" Cs after the
CD state in particular. The P(C) difference scores do not discriminate
the Cooperators and Noncooperators if the effects of the previous
response states are not considered. Analysis of the overall P(C)
difference scores between groups produces nonsignificant results.
In addition, there is no trustworthiness role effect for the Cooperators
indicating that this variable serves a firmmess function. HiC Co-
operators defect from this state as often as their partners, thereby
indicating that they will maintain a high P(C) oniy if the LoC
partner is willing to reciprocate.

The other aspect of the firmness compo;ent is evident in the
Cooperators! high level of D reciprocity. The sign test indicates
that the level of D reciprocity is independent of the overall level
of Ds for the Cooperators, but not for the Noncooperators. In
addition, the D reciprocity role effect which occurs for the Cooperators
over Vincent halves is washed out on the last 25 preasymptotic trials
as indicated by the analyses of variance. After they have been
generating "excess" Cs for a considerable number of trials, and their

LoC partners do not reciprocate, the HiCs increase thelr level of D
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j
/ reciprocity to that of their partners (over .70). It is interesting

to note that this D reciprocity is accompanied by a fairly high
level of C reciprocity (over .50). These data'indicate that

high levels of D reciprocity are not necessarily indicative of

a noncooperative outcome. Rather than using a single variabie

to predict outcomeé, it is necessary to examine a broader pattern
of interactions which may juxtapose seemingly incengruent elements.
(See Appendix C for a consideration of using the cautious trust

strategy to predict the outcomes of individual dyads.)

The reinforcement data indicate that economic factors are
not primary in determining the final outcome. The average outccme
per trial is greater for D responses than for Cs, for both Hi and
LoC Cooperators. The LoC members in particular appear to be doing
well with Ds, yet they switch to Cs. The HiC mermbers, on the
other hand, do very poorly with Cs, yet they continue making Cs
as often as Ds. The rapid jump into the CC state at asymptote
indicates that this cooperative outcome assumes a special salience

for these dyads, over and above the economic factors involved.

The competing tendencies to both cooperate and exploit, as evi-

denced by the Cooperators! predict-play combinations, account



for the fact that several trial blocks are required for the

CC state to acquire this salience. The frequency of rein-

forcement datasuggests that this salience develops just prior
to asymptote, as Cs come to receive positive outcomes more

often than Ds for both dyad members.

The preasymptotic interaction patterns of the Hi and
LoC Noncooperators present a very different picture. The
influence attempt suggested by the HiC - LoC difference scores
indicates that the HiC Noncooperators expose themselves to
less risk than their Cooperator counterparts. The charac-
teristics of this influence attempt by the HiC Noncooperators
permit several interpretations. These HiC members may be
stra?egically naive, and unable to initiate an effective
balance between signalling the other and avoiding overexposure
to risk. Their relatively high level of initial suspicion,
indicated by their early level of PD-PD responses, may account

for the fact that they erred on the side of exposing themselves

“to a minimal risk.

138
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A second interpretation of this influence attempt is that it is
designed to set up the other for exploitation, rather than to induce |
cooperation. Credence is lent to this possibility by the fact that HiC
as well as LoC Noncooperators express exploitative tendencies more often
than cooperative tendencies.

One of the difficulties involved in attempting to describe
the processes underlying the Noncooperators! behavior is that they are
a less homogeneous group than the Cooperators. They are negatively
defined by the absence of a certain criterion, rather than positively,
by a criterion for high conflict. This situation will be dealt with
in the next study.

As in the first study, the development of an asymptotic co-
operative state was characterized by a step function. The generality
of this phenomenon needs to be examined using different matrix values.
Within each of the criterion groups, it was found that the relation-
ships which developed between meqbers were very different. The use of
a criterion for cooperation and the procedure of distinguishing dyad
members on the basis of their rples in the interaction appear to be
valuable techniques. for investigating the characteristics of various
types of influence attempts in conflict situations.

The predict-play paradigm has served several functions. Using
the same matrix values as in the first study, the predict-play pro-
cedure in the second study served to reduce the average number of irials
to criterion by over 30%. This procedure turns out to be econcmical as

well as informative regarding the subjects! motivational orientations.
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The predict data indicate that subjects do not accumulate
accurate information about their opponents! choices from trial to
trial. The accuracy of their predictions is at chance level, as they
distort their perceptions of the other in the direction of overpredict-
ing the other's C choices. These data indicate a lack of rationality
in the formal game theoretic sense (Luce & Raiffa, 1967). Given the
average number of trials to criterion and the fairly consistent pre-
asymptotic levels of P(C), a high degree of accuracy would be expected
if the task were one of probability matching in a simple two-choice
situation. Halpin and Pilisuk (1970) also provide data indicating that
if such a situvation is cast in terms of a PD game, subjects tend to
- deviate from an optimal matching strategy. The structural cﬁaracteristics
of the PD game elicit particular social motiﬁes, rather than strategic
considerations in the formal sense. The predict-play combinations capture
these motives, rather than the strategic thinking of the protagonists.

The early predict-play combinations may be viewed as personality
variables, indicating predispositions to respond in particular ways to
this conflict situation. These. early predict-play responses indicate
how the protagonists perceive each other before they have an adeguate
opportunity to obtain information about each other's behavior. It is
interesting to note that the only variable which distinguishes Co-
operators from Noncooperators on the first 10 trials is the PD-PD com~
bination. The Noncooperators tend to combine their suspicious ten-
dencies with deterrent, or punishing responses (D) more often than the
Cooperators. Predispositions to compete or cooperate also fail to

distinguish vhich dyad member is likely to assumes the role of initiating



a cooperative influence attempt. This finding léads to the conclusion

that predispositional vgriables alone are ﬁot important determinants

of a stable outcome. The notion of a cautious trust developed above,

indicates that the interactions within the conflict situation, the

give and take of the struggle itself, is a more important determinant

than the subject's initial response to the situation. '
Conclusions

A pattern of cautious trust characterizes the preasymptotic
interactions of the Cooperators. The basic components of a cautious
trust involve a signal of willingness to cooperate, and a firmness
vhich discourages exploitation.

The Noncooperators do not give evidence of 2 cautious trust
in their preasymptotic interactions. The influence attempt of the
HiC members is less pronounced than thét of the HiC Cooperators.

The predict-play response combinations are not totally con-
gruent with the behavior patterns as outlined by the notion of a
cautious trust. Rather than providiﬁg a trial-by-trial monitor of
the player's strategic thinking, these responses appear to reflect
more general aspects of the subjects! motivational orieﬁtations.

Additional data are required regarding the generality of the
step function, the role of predispositional variables, and the

utility of a cautious trust strategy in different conflict situations.



Chapter VI Study 3: TOWARD A DESCRIPTIVE THEORY OF CONFLICT
RESOLUTION: SOME FACTORS WHICH INFLUENCE
STABLE OUTCOMES '
Introduction
The previous studies in this serles demonstrate that the
relationships which develop between dyad members in the course of
a conflict differentiaste asymptotic states of high and low cooperation.
Dyads who attain a high level of cooperation have been characterized
by a cautious trust strategy. The major purpose of the present ex-
perinent is to determine the effectiveness of this strategy across
different conflict structures. The basic question is "How are the two
components of a cautious trust, i.e. cooperative signalling and firm-
ness, affected by different conflict situvations"? Before discussing
the specific hypotheses to be tested in this regard, it is necessary to
consider some methodological issues which have arisen in the previous
studies. |

Methodological Issues

The step function in P(C) noted in the previous studies is a
very dramatic demonstration of the rapidity with which dyads enter a
cooperative state after prolonged conflict. However, it is possible
that this effect is an artifact of the experimental procedure. Bescause
éubjects were run for several sessions, there is the possibility that
the subjects colluded outside of the laboratory, and agreed to co-
operate in order to Jnsurs their Jolut mexindzation. If this were the

case, one would expact to see a dramatic increase in the level of P{C)
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} ‘from one session to the next. One dyad in the first study and four

/ .dyads in the second match this pattern. Iﬁ addition to confounding

| the P(C) step function, the occurrence of such cases would also tend
to obscure the preasymptotic interaction patterns which mightﬂdifferen—
tiate Cooperators and Noncooperators.

A second issue regarding the step funcfion is its génerality
over various payoff matrices. It is known that the average level of
P(C) is higher in an "easy" PD game (i.e, where T-R is small) than in
a difficult game, such as the one used in the previous studies (Rapoport
& Chammah, 1965). By increasing R relative to T, the tendency to
cooperate is encouraged by making cooperation more rewarding. Another J
method of encouraging cooperation via payoff manipulations involves
increasing P from PD to Ck status (Rapoport & Chammah, 1966). This
manipulation makes defections potentially more costly: P thereby acts
as a deterrent. If the assumption is made that these overall higher
levels of P(C) do not reflect a higher asymptotic level of P(C), it
then follows that both an eésy PD game and a Ck game must produce a
lower average number of trilals to criterion than the payoffs used in
the previous studies. The use of an easy PD game-and‘a Ck game should
permit a lower number of trials to criterion, thereby allowing criterion
dyads to be formed within a single session. The use of these different
payoff structures should serve to test the generality of the step func-
tion, as well as eavoid the problem of collusion between subjects.

Another issue which must be dealt with concerns a critericn for

hizh conflict, as well as for high ccoperation. In the first two

studies the Noncooperators wers defined by their failure to rsach a
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" cooperative criterion. This procedure is not satisfactory because these
dyads could be in any of several noncooperative states. Some dyads
may be locked in a state of high conflict, although others may have
successfully avoided this pitfall while still failing to attain a
high level of cooperation. Collapsing these dyads into a single
category of Noncooperators does not permit an inVestigation'of the
interaction patterns which lead to these very different states. This
procedure is not satisfactory for providing a maximal conﬁrast between
high and low states of cooperation.

Ancther problem with the previous criterion is that it is
defined in terms of an individual subject measure, P(C), rather than
a dyadic measurs. It would be more apprepriate to use a dyadic measure
since cooperation or conflict is a dyadic, not an individual state.

Previous studies using a criterion for‘coopenation or conflict
have not investigated preasymptotic interaction patterns. These studles
have been interested in the effects of either structural (Rapoport &
Chammah, 1965) or personality variables (Pilisuk et al., 1965) on the
distribution of final outcomes. Consequently, they define their cri-
terion for high or low cooperation in terms of the responsss on the
last block of trilals. Since these response patterns may have endured
for several trial blocks prior to the last block, this procedure does
not meet the present requirement of clearly distinguishing preasymptotic:
and asymptotic states. The criterla to be used are defined below.
Following Pilisuk et al. (1965) dyads vho attzin a staie of high co-
operation will be referred to as Doves, and those who attain a state

of high conflict will be labelled Hawks.
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Generality of the Cautious Trust Strategy

Changing the payoff values to test the generality of the step
function will also serve the need for determining the effectiveness of
a cautious trust strategy in different conflict situations. The
requirements of a successful influence attempt are not likely to be
identical over a wide range of conflict structures. In the.studies
reviewed above (cf. Chapter 3) this question of the relative effective-
ness of various strategies over different structures has generally not
been considered. These studies have been concerned primarily with the
main effects of strategy, and not with interactions between strategy
and structure. At present, there is a paucity of theoretical notions
addressed to this important issue.

The notion of a cautious trust differs from most other strategies
| vhich have been studied in game situations, in that it consiéts of two
distinct, and functionally independent components—-a cooperative signal--
ling and a firmmess component. Rather than consider these behavior
patterns as components of aisingle strategy, it has more often been the
case that these patterns have been compared with each other in terms of
their effectiveness in inducing ccoperation. The previous studies
indicate the importance of combining these components into a single
strategy, and it is now necessary to investigate the relative importance
of these components across changes in payoff values. The cautious
trust developed above moy be expanded to consider such interactions
between strategy and structure. The two components of a cautious trust,
the effective signalling arnd the firmness components, may be considered

independently. In an easy PD gems, should the magnitude of the co-
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operative signal be larger or smaller than in a difficult PD game?
Should the initiator of the cooperative gesture be more or less fimm
than in a difficult PD game? These questions may be considered in
terms of the magnitude of the P(C), Cn+l/CCn, Cn+l/CDn and Dn+1l/Dn
role effects.

Concerning the magnitude of the cooperative gesture; it may
be argued that a larger risk should be tsken in an easy PD game com-
pared to the requirements of a more difficult game. Because the
otherts temptation to defect is decreased, there is less risk involved
in making a C response. Therefore, in order for the initiator to
adequately signal his willingness to.cooperate via trustinglresponses,
a larger P(C), or forgiveness role effect is required in an easy PD
game. On the other hand, it may also be argued that a small risk is
sufficient. Since an easy PD game is predisposed to a cooperative
solution, this structural characteristic should play a relatively
greater role. Combined with this structural disposition, a smaller
P(C),cr forgiveness role effect should be sufficient.

Those dyad members who initiate é larger cooperative signal may
do so begause they. perceive their partners as Insensitive to the structural
characteristics of an easy PD game and/or because they themselves are
insensitive to these structural dispositions. I{ the assumption is made
that successful initiators are most senajitive to both their partners?

behavior and the structural aspests of the situation, the smaller role

effect argument would appear to have the upper hand.
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Another argument in favor of the efficacy of a minimal r§1e
effect inVOIVes the assumption that a decfease in the difference between
T and R will prodgce a decrease in the temptation to defect for all
subjects. If T, S and P are held constant and R ig increased to make
cooperation more rewarding, this manipulation may effect different
subjects very differently. This manipulation may elicit cooperative
dispositions from some snbjehts, but others may see the situation as
one in which they can defect frequently, both because they perceive
the other as less likely to defect, and because any losses incurred
may be more easily regained. In order to counter the latter dis-
position, the initiator of a cooperative influence attempt would have
to maintain a minimal cooperative signal as well as a high level of
firmness.

The firmness component of a cautious trust is expressed by
the absence of a role effect for trustworthiness, Cn+l/CCn, and a high
level of D reciprocity. The absence of a trustworthiness role effect
may be considered an element of the firmness component in that each
partner requires something of the other (a CC outcome) prior to
reciprocating Cs with a high provability. The firmmess is evident in
both the conditions placed on a high probability of returning a C, and
in the mutuality, where initial differences are washed out prior to
asymptote. :

The other element of the firmmess component is a high level of
D reciprocity. If the value of P, the outcome associated with mutual
defection, is increased from PD to.Ck status, the question arlses what

rcle the firmess component has in establishing a cooperative oubtcome.
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Should Ds be reciprocated at the same levgl as when P is lower, or is
even more firmness required? The assumption was made above that the
Doves are characterized by 5 greater sensitivity to the structural
aspects of the situvation. This greater sensitivity should be
reflected In a lower level of D reciprocity in the Ck than in the PD
game. Because of the larger loss associated with a D outcoﬁe in a Ck
game, subjects who are sensitive to the distrust and vengefulness such
large losses are likely to elicit, will tend to avoid these outcomes.
Thus the level of D reciprocity which is part of a cautious trust will
be lower in a Ck game, than in a corresponding PD garme.

It follows from the above considerations that a strong co-
operative signalling component, and/or a weak firmness component, will
lead to a state of high conflict. The absence of ﬁole effects predicted
for the Doves indicates that these dyad members will be very similar
to each other in their reactions to the conflict situation. This pre-
diction suggests that very disparate reactive dispositions will lead
‘to high conflict outcomes. If one dyad member attempts to influence
his partner by seﬁting a cooperative example, he may be Iinviting ex-

"ploitation. In an easy PD game, where T-R is small, any losses incurred
from punishment against attempted exploitation may be easily regained.
If one dyad member demonstrates his insensitivity to the structural
aspects of the conflict and is grossly expleoited by the other, a con-
fiict spiral will follow which will lead to a high level of conflict.

.Furthermore, if it is true that these Hawk dyads are insensitive to the

structural aspecfs of a conflict situation; the same pattern of dis-
parate reactive dispositions is likely to be found in the high conflict

groups in both the PD and Ck gamss.
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The above considerations lead to the following set of hypotheses:

Hypothesis la: If the structural aspects of a conflict situa-

tion are predisposed toward cooperation (e.g. an easy PD or Ck game),
then similar reactive dispositions which combine components of ‘co-
operative signalling with firmness will characterize the preasymptotic
interactions of the Doves.

Hypothesis lb: Disparate reactive dispositions which. include

unguarded and unilateral cooperative signals will characterize the
preasymptotic interactions of the Hawks.

Such reactive dispositions may be evident in a high mutual
level of Cnt+l/CCn for the Doves. (A value of Pr(CnﬁJICQn) between
.60 and .80 may be expscted, based on the Cooperators! data in Study
2 and the criteria for cooperation, respectively.) By way of con-
trast, the Hawks should indicate a significantly lower lewsl of Cn+l/
CCn, and give evidence of an unguarded cooperative signal by wey of
a P(C) and/or forgiveness, role effect. .

Hypothesis 2a: If the structural aspects of a conflict situa-

tion are predisposed toward cooperation, tﬁen reactive dispositions
which include strong and mutual components of firmness will charac—
terize the Doves, and weak components of firmness will characterize
the Hawks.

Hypothesis 2b: If the structural aspects cf a conflict situa-

tion include a highly punitive component (e.g. a Ck game), then the
preasymptotic interactiocns of the Doves will be characterizad by a

firmness component which is less than that of the Doves in the sgbsence

of such a component.
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Such reactive dispositions should be evident in a significantly
higher level of D reciprocity for the Doveé, compared to the Hawks,
and a decrease in D reciprocity for the Doves in fhe Ck game. The
Hawk's unilateral and unguardéd signal should also result in sig-
rificantly more forgiveness, Cn+1/CDn, responses for the initiator of
the signal. ‘ . .

In 2 conflict situation, not all parties reach stable states
of high cooperation or conflict. Some parties prolong the struggle
without attaining either of these solutions. Several dyads in a
pilot study with an easy PD and Ck game failed to reach the criteria
set for either the Doves or the Hawks. These dyads will be referred to
as Mugwumps, again following the example of Pilisuk et al. (1965).

The question arises as to whether this label is appropriate
in terms of-the.motivational orientations of these subjects. The label
Mugwump implies that these subjects cannot resolve their own intermal
conflicts between cooperating and competing. Their undecidedness
should lead to an intermediate level of P(C) which insures an equitable,
if not profitablie, outcome. Note that simply because these dyads do
not attain either of the other criteria, this does not mean their in-
dividual behavior patterns must reflect an intermediate level of P(C).
It is possible, for example, that a behavior pattern similar to the
preasymptotic pattern predicted for the Hawks occurs for the Mugwumps
prior to asymptote. The difference between the Hawlc and Mﬁgwuﬁp pairs
“may be that in the Mugwumps, the HiC member is willing to submit to
domination by the LoC partner. This submission would eliminate the

retaliatory pattern anticipated for the HiC Hawks. The few studies
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investigating dominance and submissiveness (Marlowe, 1963; Fry, 1965;
Sermat, 1968) have produced some evidence that these variables play a
role in mixed-motive games. However, even when subjects with extreme
scores on tests of these variables are selected for study, the effects
are not strong ones. Given the unselected sample and the free play
which is allowed in the present study, it seems unlikely that the
Mogwump pairs would all be composed of one dominant and one submissive
partner, neither of whom alter their dispositions in the ;ntire course
of their interaction. The more plausible expectation is that the
label Mugwump is an appropriate one for these dyads. If these dyads
are characterized by indecision, only extreme structural situations
should alter their behavior.

These considerations lead to the following hypothesis:

Hypothesis 3: Reactive dispositions which lack ccmponents of
cooperative signalling and/or firmness will characterize the inter-
actions of the Mugwumps.

Such reactive dispositions should be evident in intermediate
levels of P(C) between .40 and .60), and a general absence of role
effects.,

The Role of Predispositionsl Variables

The above hypotheses emphasize the importance of reactive dis-
positions over predispesitional variables. Predispositional variables
may be viewed as perscnality characteristics which determins an in-
dividualt®s initial reaction to a given situation. These tendencies

are revealed on the early trials before subjects have an opportunity
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to either fully assesé the situation or the characteristics of their
partner;. Each subject brings to the situétion a set of predispositional
tendencies (e.g. to cooperate, to compete, to manipulate, etc.), one

of which dominates the subject's behavior on the early trials. Depend-
ing upon whether or not these tendencies are fulfilled, they will
remain the same or change, as the individual éhanges his perception of -
either the situation or those with vhom he is interacting. These
changes in disposition may be referred to as reactive diséositions.

The particular reactive dispositions which emerge during an inter-
action are determined by the individual's hierarchy of dispositions
which constitute his personality.

A third factor which is responsible for the final outcome of a
dyad's interaction in a game situation, is the chance pairing of par-
ticular subjects. Subjects with different combinations of predis-
positions will produce different reactive dispositions, which in turn
will lead to different asymptotic states.

Predispositional variables have been studied by examining the
subjects?! responses on the first few trials (e.g. Rapoport & Chammsh,
1965; Pilisuk et al., 1965; Terhune, 1948), and by investigating per-
sonaiity characteristics. Several studies have investigated the effecis
of various personality types or factors on-the level of coopération,
P(C), in mixed-motive games. Sex (Hapoport & Chammah, 1965), friend-
ship (Oskamp & Perlman, 1966), status (Grant & Sermat, 1969}, ethnic
7 origin (Swingle, 1969%; race (Hatton, 1967), dominance-submissiveness

(Sermat, 1968), and a variety of social motives. (Terhune, 1968; 1970),
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have been investiggted. Terhune's own work, and that of others, led
him to conclude that: '
1. The achievement, affiliation, and power motives
do indeed predispose individuals to behave in
different ways when playing Prisonerts Dilerma...
3. In extended social interaction, initial ex-
periences can have a marked effect on subsequent
conflict or cooperation (1968, p. 18).
With the possible exceptions of Rapoport and Chammsh (1965) and’
Pilisuk et al. (1965), these studies have not related predispositional
variables to stable outcomes. The question naturally arises what
relation these predispositicns have to stable states of cooperation
or conflict. One way of examining this relationship is by con-
sidering the behavior patterns of the different groups Bn the early
trials., The data from the first two studies suggest that predisposi-
tions to cooperate or ccmpete are generally unrelated to stable cut-
comes. No differences have been found between groups of high and low
cooperation cn the early trials.
Rapoport and Chammah (1965) found that if the first trial wes
a CC or DD response state, the probability was greater than chance
that the dyad would end up in that state at the end of a 300 trial
game, The importance of having matched, by chance, similarly pre-
disposed subjects is also suggested by data from Pilisuk et al. (1$%5)
‘who found that if both subjects had a high tolerance for ambiguity, the
probability was high that they would become Doves. The chance mixing
- factor mentioned above seems to play a role in determining thg effe¢ts

of predispcsitional variables on stable oulcomes. These considerations

lead to the following hypothesis.
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Hypothesis 4: Pfedispositions to cooperate or compete, etc.,

will determine stable outcomes in conflict situations only in special
cases in which both dyad members have strong and similar dispositions.

Support for this hypothesis should be evident in the data of
_those dyads who reach one of the criteria immediately. Such dyads are
not expected to lose these criteria once attained.

Another way of investigating the role of predispositional
variables in determining stable outcomes is by relating the results of
personality tests to these outcomes. The effects of personality on
cooperation and conflict have recently been reviewed by Terhune (1970).
He argues that the study of personality on cooperation and conflict
must focus on the configuration of personalities in an interacting
system, rather than on personality characteristics of single in-
dividuals. Terhune's arguments are persuasive in terms of the type of
design needed to demonstrate these personality effects in conflict
situations. However, the question remains as to the relation between
these personality configuraiions, and the reactive dispositions which
have been described as determining the stable cutcomes. Data from
the previous studies suggest that these personality characteristics
and reactive dispositions may interact in very complex ways. In fact,
the question remains as to whether personality variables in an un-
selected population sample (i.e. one not selected for extreme types),
are related to stable outcomes. An unselected sample does not pre-
-clude the possibility of extremely different stable states as»evidenced
in the ﬁwevious studies. The question which remains is whether such

samples contain sufficient numbers of extreme types to account for the

4
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outcomes which occur. If these personality types are absent in the
unselected sample, the reactive dispositions which characterize a
cautious trust, or an unsuccessful influence attempt, must account
for the stable outcomes. Extreme personalify types may play major
roles in conflict situations, as Terhune (1970) has indicated, and
the importance of studying these variables is beyond question.
However, not only individuals with extreme personalities find them-
selves in interpersonal conflicts. The manner in which non-extreme
types resolve conflicts is also an important issue.
Authoritarianism as measured by the California F-scale is one
of the few personality variables which indicate a consistent pattern
in relation to measures of cooperation and conflict (cf. Terhune,
-1970). High F-scores are associated with low levels of cooperativeness.
Kelley and Stahelski (1970) have recently theorized that high F scores
tend to atiribute their oﬁn beliefs to others. Thus the high F
personts belief that war and conflict are inevitable is attributed
to those with whom he interacts. This view of others, combined with
the high F person's punitiveness (Adorno.et al., 1950), has the ear-
marks of a self fulfilling prophesy. Furthermcre, such a pattern of
interpersonal perception and reaction resembles that anticipated from
menbers of the high conflict groups in the present experiment, es-
pecially from the LoC members. The LoC Hawks seem to be the best
_ candidates for high levels of authoritarianism becauss of their anti-
cipated failure to reciprocate their partners! cooperative gestures.
The HiC Hawks are expected to initiate a cooperative gesture and to

retaliate only after their offer is rejected. Kelley and Stahelski

(1970) present evidence indicating that subjects who are disposed
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to cooperation, but who are matched with qompetitiVely disposed partners,
will be behaviorally assimilated to their competitive partners.

In view of the above conslderations, it might be expected that
high F-scorers will tend to be Hawks, and low F~scorers will tend to
be Doves. However, because the subject population will not be selected
for high and low F-scores there may not be a sufficient numﬁer of ex-
treme types to test this notion. If F-scores turn out to be unrelated
to stable outcomes, this result may be taken to support the present
thesis that reactive dispositions, rather than predispositional variables,
are more important determinants of conflict outcomes in the majority of
cases.

Method

Subjects. _

A total of 196 female undergraduates served as paid volunteers.
Subjects were recruited from a variety of academic classes, and carz
vas taken to Insure that dyad members were not acquainted with each other.

Apparatus.

The apperatus was ldentical to that used in the previous studies.
The Yeasy" PD game and Ck game used are presented in Fig. 17.

Procedure.

The procedure was essentially the same as that used in the
previous studies. However, in the present study greater care was taken
to insure that subjects understocd the instructions. After they

tfinished reading the Instruction Sheet, each subject was required 4o
answer a series of questions concerning their own and the other's

ocutcome, and what constitutes a correct prediction for each of the



>

X Y
5 10,
5 -10
.10 .5
10 .5
PRISONER'S DILEMMA

X

Y

5 \10

-10

10

-10

-20

.20

CHICKEN

Fig.17. Payoffs for the PD and Ck games used in Study 3.
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possible outcomes. Subjects answered these questions simultaneously
by pointing to the appropriate cell entry, Qr response button. Sub-
Jects were required to answer these questions perfectly before the ex-
periment proceeded.

The matrix display was changed for each new dyad such that
the PD and Ck games alternated on each session. '
Data Organization

The criterion for cooperation is redefined in terms of the pro-
portion of CC states a dyad experiences. Twenty out of 25 CC states for
three consecutive 25-trial blocks, or for all blocks after the first such block,
is the criterion for high cooperation. Although this criterion is not
as stringent as that used by Rapoport and Chammah (1965) in terms of
the proportion of CC states, it is longer in duration, thereby insuring
that an asymptote has been attained. The first set of 25 trials with
20/25 CC states will be considered the first asymptotic block. This set
of 25 trials need not coincide with the 25 trials blocks after which sub-
Jects stop their interaction in order to calculate their gains and losses.
The eriterion for the conflict group will not be symmetrical with that for
cooperation. If the criterion’were symmetrical (i.e. 20/25 DDs for
three consecutive 25 trial blocks), it would be too stringent to pro-
vide an adeguate number of dyads to study. The DD state is less stable
than the CC state because of the high losses involved, especially
in a Ck game. The criterion for the conflict group will therefore
53 set at 10/25 DD states for three consecutive 25 trial bloecks,
or for all blocks left after the first such block. Dyads vhe meet
neither of these criteria will be categorized as Mugwumps. In ovder to

provide a roughly comparable number of trials cver which to compare the
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/ various categorles, the first 100 trials of the Mugwumps® interaction
/ will be considered their preasymptotic data.
| In order to provide a sufficient number of dyads in each of
these categories, subjects will be run until there are at least ten
dyads in each of the Dove, Mngwump, and Hawk categories in both the
PD and Ck games. The goal is to produce 120 subjects, eqnaily dis~-
tributed in each of these categories.
The role of initiator (HiC member) is defined as in the previous
studies.
Immediately after completing the session subjects were asked
to f£ill out a "questionnaire,” which was the Czlifornia F-scale. The
questionnaires were completed while the subjects were still separated
in their booths, and communication was forbidden.
Results
A. The Distribution of Outcomes
The distribtution of all dyads into the various categories is
presented in Table 2. The Matched Cooperators are those dyads whose
members both showed strong predispositiohs to cooperate and who mzintain
this cooperative interactlion throughout. These dyads reached the co-
operative criterion immediately. The lMatched Competitors are those
dyads whose members both show strong competitive predispositions.
These dyads reached the criterion for high conflict immediately and
~ maintain this level of conflict throughout. The presence of a punitive
component (P) in the Ck game seems to inhibit etrong predispositions

of either type.



TABLE 2

DISTRIBUTION OF DYADS INTO THE VARIOUS CATEGORIES USED,
BY MATRIX CONDITION

PRISONER’S DILEMMA  CHICKEN

MATCHED COOPERATORS 10 5
DOVES 11 13
MUGWUMPS 11 14
HAWKS 11 10
MATCHED COMPETITORS 5 0
N.G. 2 0
D-S 2 1
LOST CR 0 3
TOTAL 52 + 46 = 98 DYADS

MATCHED COOPERATORS - HIGH COOPERATORS WITHOUT PREASYMPTOTIC DATA
MATCHED COMPETITORS - HIGH CONFLICT WITHOUT PREASYMPTOTIC DATA
N.G. - SPOILED DATA |

D-S - EXTREME DOMINANT - SUBMISSIVE RELATIONSHIP

LOST CR - REACHED HIGH COOPERATION AND THEN LOST CRITERION

;
ra
- c
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Three dyads in the Ck game reached the cooperative criterion,
/- but failed to maintain this cooperative sta£e for the duration of -
fheir interaction. One of these dyads reached criterion immediately.
Three other dyads produced a very unusual interaction pattern.. These
dyads developed a dominant-submissive relationship which was main-
tained for many trial blocks. This relationship is evident in that
the HiC member nmade at least .60 more C responses than her partner
for at least 75 consecutive trials. Stable states of cooperation or .
conflict did not occur in these dyads. That such a relationship is
very unusual in these games will be made clear below. Finally, two
dyads (NG) produced data which could not be used due to equipment
failure in one case, and reported subject apathy in the other.

The distribution of CC states from the first half of each dyad's
preasymptotic data, and from their post-criterion data are presented
below for each gamé. Only the subjects who mske up the Dove and Hawk

dyads are considered here. Although there is a much broader distribution

PD Game: First Half of Preasymp@otic Data

.0 ,.Lows\ _Highs 1.0
| //// i ,////( t \\\\\\\ i i
P(CC); AN 7 i ¥ I N A
Hawks ‘Doves
Post-Criterion Data
Ck Game: First Half of Preasymptotic Data
»0 - _Lows Highs R
| / t\/ s\ i |
p(cc)) ¢ i T

\\\\\Hawks,/”/y‘ 1 Dove Doves
Post~Criterion Data
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of CC states on the early trials of both the PD and Ck games, the post-
criterion data indicate a cleaf bimodal'distribution of CC states with
the Doves and‘Hawks at opéosite ends of the continuum. In the PD game
six dyads from the 10 highest on the early trials eventually became
Doves. In the Ck game seven of the early Highs became Doves. In the
Ck game one Dove and two Hawk dyads reached criterion after 175

trials and therefore could not provide any post-criterion data.

B. Predispositions and Outcomes

The data of the Matched Cooperators and Matched Competitors
support the hypothesis that predispositional variables are related
to stable outcomes only in special cases in vhich both parties
have strong and similar dispositions. However, if this hypothesis is
valid one would predict that dyads with preasymptotic data who reach
different asymptotic states, should not differ in their initial level
of cooperativeness. The value of P(C) on the first five trials for
the Doves, Mugwumps and Hawks in both matrix conditions is presented
in Figs. 18 and 19. For the first five trials, analysis of variance
indicates a significant Category effect (F = 3.62; df = 2,108; p‘<i03).
iindividual comparisons indicate that the Doves make more Cs than the

Hawks (p<.05). Mugwumps also tend to make more Cs than the Hawks, but
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this effect does not reach the conventional level of significance
(p>'.05). These data indicate that moderately cooperative predis-
positions are relateﬁ to cooperative outcomes if both parties are
similarly predisposed. (Only a marginal P(C) role effect occurs over the
first five trials, F = 3.24; df = 1,108; p) .05.) However, inter-
mediate predispositions may result in either intermediate or high
states of conflict. Individuals! reactions to these initial inter~
actions are important in determining the stable outcomes. These
reactive dispositions are important even in the case of subjects with
moderate cooperative predispositions, as indicated by the nuwber of
trials required for them to reach criterion (cf. Figs. 18 and 19).
C. Authoritarianism and Outcomes

Table 3 contains the F scores for HiC and IoC members for each
Category and Métr;x condition. It is clear from these data that ex-
treme authoritarians do not hawve a high frequency of occurrsnce in this
unselected sample. The means for all groups fall within the middle
third of the F scale, and only four subjects scored on the upper third
(only two of whom became LoC Hawks). Thérefore, it is not possible to
test the notion regarding the relationship belween extreme personality
types and stable outcomes. Howsver, given the absence of exirene types

it is still possible to examine the relationship between F-gcores and

outcomes. Analysis of variance indicates that there are no main effects:

of Role, Category, Matrix (p 7.10) and no interactions (p) .10). These

results indicate that intermedizte levels of authoritarianism are not
related to stable ocutcomes in either an ezsy PD or Ck game. Although

the number of Matched Cooperators and Matched Competitors is not large



Table 3

MEASURES*OF AUTHORITARIANISM FOR EACH CATEGORY, ROLE AND MATRIX

Prisoner's Dilemma Chicken
Hi C Lo C Hi C lo C
Matched 3.28 3.15 3.14 2.54
Cooperators (.837) (.782) (1.34) (.762)
Doves 2.92 3.10 2.81 2.76
(.810) (.631) {.558) (.751)
Mugwumps 2.85 2.47 3.06 3.21
(.643) (.909) (.821) (.869)
Hawks 3.03 3.58 2.92 3.32
(1.03) (.776) (1.10) (.604)
Matched 3.21 2.67
Competitors {(1.563) (.503) Not Available

# Means and standard deviations (in parenthesis)
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enough to warrant statistical analysis, the.data available suggest that
strong predispositions to cooﬁerate or compete are expressed in the
absence of extreme levels of authoritarianism. The absence of per-
sonality effects lends support to the notion that reactive disposi-
tions are more important determinants of stable outcomes, than pre-
disﬁositional variables, in the absence of extreme personaliiy types.
D. Reactive Dispositions and Cutcomes

Hypotheses 1-3 which are concerned with the relationship between
reactive dispositions and stable outcomes, require a P(C) role effect
for the Hawks in both matrices, but that such a role effect be absent
for the Doves. An analysis of variance of P(C) over preasymptotic blocks
for each Role, Category and Matrix produced the results shown in Table
L. Individual comparisons indicate that the Role by Category inter-
action supports Hypothesis 1. There is no Role effect for the Doves
(p 7.10), but the HiC Hawks make more Cs than their partners on
the fourth and fifth preasymptotic Vincent blocks (p,<.01). The
absence of a Role by Category by Matrix interaction indicates that
these patterns are similar in both games. Individual comparisons

confirm this resqlt.

The fact that predispositional variables are not related to
outcomes in any simple direct fashion is reflected in the Trials by
Category by Matrix interaction (F = 200; df = 8,432; p<<.05).
Individual comparisons indicate that the Doves in the PD game show a
significant.decrease in P{(C) from the firs%i, to the second through the
fifth preasymptotic blocks (pg7.01). In the Ck game, the Doves show
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Table 4

ANALYSIS OF VARIANCE® OF P(C) FOR ROLE, CATEGORY,

MATRIX AND TRIAL BLOCKS

Source of Sum of Degrees of Mean F P
Variation Squares Freedom Squares Ratio

Between Variables

ROLE (A) 7.1,92 1 7.492 29.61 £ .001

CATEGORY (B)  2.190 2 1.095 L33 £.02
AXB .95 2 477 1.88
MATRIX(C)  1.897 1 1.897 7.50 £ .01
AXC .000 1 .000 .00
BXC 1.120 2 .560 2.21
AXBXC 118 2 .059 .23
S/G Error Term 27.330 108 .253

Within Variables .
TRIALS (D) .902 L .226 2.15
DX A 743 L 186 1.77
DXB 479 8 .060 .57
DX AXB 1.516 8 .189 1.81
DXC 1.223 L .306 2.91 < .05
DXAXC .333 L .083 .79
DXBXC 1.679 8 .210 2.00 < .05
DXAXBXC .32 8 .0L0 .39

T. S/GError Term45.310 132 .105

% Arcsine transformation
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an increase in the preasymptotic level of P(C) from the first to the
fourth Vincent block (p <{.01l).

Support for Hypothesis 3 is also provided by this three-way
interaction. In both matrix conditions the Mugwumps show no effect
of Trials (p..20) although there is a Role effect for P(C) on the
fourth Vincent block in the Ck game (p<.05).

In order to directly test the difference in the P(C) role
effects between Dove and Hawk dyads, difference scores were computed
and submitted to analysis of variance. The results (F = 6.704; df =
1,152; p <.02) indicate that the magnitude of the P(C) role effect is
significantly greater for the Hawks than for the Doves. Individual
comparisons indicate that this occurs only on trial blocks four and
five (p< .0l for both blocks in the PD game, and p< .05 and p<.06
for blocks four and five, respectively, in the Ck game).

. These results regarding the relations which develop within the
Dove and Hawk dyads are identical to those obtained in # pilot study
in which the thirteen Dove and ten Hawk dyads were examined. The
patterns of reactive disppsitions were identical to the present results
in spite of the small number of dyads in each of the games used.

It is interesting to note that individual comparisons of the
Category by Matrix interaction indicate that in the PD game there is
no difference in the overall level of P(C) between any of the grours
(p;>.10). In the Ck game, the Doves! overall level of P(C) is grester

than that of both the Mugwumps and Hawks (p<.05).
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The first-order conditional probabilities collapsed over pre-
asymptotic blocks are presented in Taple 5. The overall preasymptotic
levels of P(C) associated with each of thesé groups are ;s follows:
in the PD game, Doves = .L95, Mugwumps = .513, and Hawks = .L65;
in the Ck game, Doves = .601, Mugwumps = .556, and Hawks = .480.

Hypothesis 1 requires that the Doves make more trustworthiness
responses, Cn+1/CCn, than the Hawks and that a role effect be absent
for the Doves. Analysis of variance of the trustworthiness data in-
dicates a significant Role effect (F = 9.97; df = 1,108; p<.003),
Category effect (F = 8.98; df = 2,108; p <.001) and a significant
Category by Matrix interaction (F = 3.50; df = 2,108; ;)(?CB)f Both
the Doves and the Mugwumps are more trustworthy than the Hawks (p <.01)
in the PD game, but in the Ck game the Doves are more trustworthy than
Hawks and Mugwumps (p<.0l). An examination of the Role by Category
by Matrix interaction indicates that the difference between HiC and LoC
members occurs only in the Ck game, and then only for the Mugwumps and
Hawks (p <.05). Thus the Doves in both games display an absence of a
role effect as predicted.

Sign tests indicate that the level of trustworthiness is greater
than the overall level of P(C) for both the Doves and Hawks in the
PD game (p £ .006 and .001, respectively; one-tailed test), but in the
Ck game, the sign test is significant only for the Doves (p <.001, one~
tailed test). In neither game are the sign tests significant fpr the
.thwumps (p .05 in each case, two-tailed. test). Mann-Uhitney U tests,
comparing the magnitudes of the trustwerthiness - P(C) difference for

the Doves and Hawks in each game, are not significant.

T



TABLE 5 ” T —_—
PREASYMPTOTIC MEANS AND STANDARD DEVIATIONS* FOR FIRST-ORDER
CONDITIONAL PROBABILITIES FOR EACH CATEGORY, ROLE, AND MATRIX
PRISONER’S DILEMMA CHICKEN
HI C 10 C ~ HIC 10C
P. (Cpey / CnCo)?*
DOVES 787 751 .85 720
(.134) (,205) q(.152) ’ (,205)
UGWUMPS  ,755 608 724 Al
MUGHUM ’ (,237) (.220) 724(.175) ’ g(.162) '
[ ] ) 1] ] ] L'
HANKS 485(.367) 426(.304) | | 713(.236) 75(.236)
) Pr (Cn+] / DnDn)
L 478 3 525 - 549
DOVES v (,258) 90(.258) | (.172) (,147)
. ' . 684 .
MUGHUNPS 541(.173) (,078) (.205) (,185)
‘ . 515 528
HAHKS 605(.222) 413(.217) (,168) (.264)
* STANDARD DEVIATIONS IN PARENTHESES

+ ESTIMATES WERE MADE FOR << 3% OF DATA  (SEE TEXT)

N



TABLE 5 (continued)

PREASYMPTOTIC MEANS AND STANDARD DEVIATIONS® FOR FIRST-ORDER
CONDITIONAL PROBABILITIES FOR EACH CATEGORY, ROLE, AND MATRIX

PRISONER’S DILEMMA CHICKEN
HI C L0 C HI C 10 €
Pr (Ch+1 / CnDn)
DoV 383 208 A :
ES (,213) (,212) Bie s
I [ ] [ ] [ ] [ ]
MUGHUMPS 812 160y 240 g85) 020188 %189
HAKS W01 ogy 1% 168) B82 o0y Py
Pr (Co+1 / DpC)F
DoV 476 ",39 587 .39
OVES (,286) 3335 (.214) (,199)
MUGWUMPS .54 41 556 531
UGHUMPS 1(,288) 4(,155) (,165) (,196)
, . 476 304
HAHKS By P (,273) (,256)

* STANDARD DEVIATIONS IN PARENTHESES

+ ESTIMATES WERE MADE FOR <<1% CF DATA

(SEE TEXT)
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The trustworthiness variable has been discussed in terms
of a combined signalling and firmness compoﬁent. The Doves are the
only group which use this variable to serve these dual functionms.
Signalling elements are apparent in the stochastic measures for the
other groups, but the firmness element is lacking. For example,
there is a significant Role effect for the repentance, Cn+1/ICn,

(F = 9.49; df = 1,108; p<.003), and forgiveness, Cn+1/CDn, variables
(F = 13.51; df = 1,108; p¢ .001), the HiC members being mo?e repentant
and forgiving. The forgiveness variable also shows a sigﬁificant
Matrix effect (F = 14.04; df = 1,108; p<.001), and a Role by Matrix
interaction which does not reach the conventional level of significance
(F = 3.42; df = 1,108; p>.05). The level of forgiveness is generally
higher in the Ck game, and partners tend to show similar propensities
more so in the Ck than the PD game. |

Analysis of variance of the trust propensity, Cn+l/DDn, shows
significant Category (F = 3.77; daf = 2,108; pg .03) and Matrix effects
(F = 5.18; df = 2,108; p<.01). It is the Mugwumps who show the
strongest propensity to break a DD state (p <L05) across matrix con-
ditions. However, the overall level of trust is higher in the Ck game
(p<.05).

Sign tests used to examine the independence of these con-
ditional probabilities on the overall level of’P(C), produced the
following results. In the PD game the Doves! level of repentance,
Cn+1/DCn, is lower than their overall level of P(C) {(p< .05, two-
tailed *est). The PD Doves also tend té make a lower level of trust
and forgiveness responses than € responses, but the resulis are not

significant (p> .05 in each case, two-tailed test). Both the Havks
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.and Mugwumps in the PD game'nﬁke a lower level of forgiveness,than C
responses (p<:05 and .01, respectively, two-tailed test).
In the Ck game the sign tests reveal a difference in the
Doves! trust, Cn+l/DDn, - P(C) levels (p< .001l, one-tailed test),
indicating that fewer Cn+1/DDn responses are made than C responses.
A1l other sign tests fdr the first order conditional probabilities
are nonsignificant in the Ck game. |
When dealing with conditional probabilities the siﬁilarity
or differences of the conditional states is always of interest. The
response states upon which the above propensities are conditionalized
are presented in Fig. 20. Analysis of variance of ﬁhe CC states over
preasymptotic Vincent thirds indicates a significant category effect
| (F = L.47; df = 2,54; p<.02). Comparison of the Category by Matrix
interaction indicates that there is no Category effect’in the PD game,
but that the Doves in the Ck game experience more CC outcomes prior to
asymptote than either the Mugwumps or Hawks (p <.05). The preasymptotic
DD data show a significant Matrix effect (F = 9.29; df = 1,5L; p<:200h),
and a Matrix by Trials interaction (F = 5.21; df = 2,108; p<.0l).
Individual comparisons indicate that the level of DD is higher in the
PD than the Ck game (p< .0l), and that in the PD game there is a sig-
nificant increas: from the first to the second (p <.01) and third
(p< .05) preasymptotic blocks. There is no trials effect in the Ck
game (p7.10).
. Hypothesis 2Arequires that the level of D reciprocity be higher
for the Doves than the Hawks. The reciprocity data over Vincent halves

are presented in Fig. 21. Analysis of variance ef the D reciyrocity
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data indicates a significant Role effect (F = 9.29; df = 1,108; p<.01),
Category effect (F = 3.19; df = 2,108; p< .05), and Matrix effect
(F = 17.69; df = 1,108; p<.01). Individual comparisons indicate
that the Doves are more firm in their interactions than the Mugwumps
(p <.05), but that the Dove-Hawk difference is only marginal (p<.10).
The Doves in the Ck game make less Dn+l/Dn responses than in the PD
game as predicted (p<.05). There is a general suppression of this
response in the Ck game for all categories (p <.0l). The Role effect
which indicates that LoC members make more Dn+l/D responses thanvtheir
partners occurs only in the PD game (p<{.0l).
Sign tests, comparing the difference between the levels of
D reciprocity and P(D), are significant for the Doves and Mugwumps
in the PD game (p <.00l in each case, one-tailed test), but not the
Hawks. In the Ck game, both the Doves and Hawks tend to make a lower
level of Dntl/Dn than Ds overall (p .0l for both; two tailed test).
The cooperative reciprocity data presented in Fig. 21 was sub-
mitted to an analysis of variance which indicates a significant Role
effect (F = 34.95; df = 1,108; p<.001), and Category effect (F = 2,61;
df = 2,108; p<.01). Individual comparisons indicate that the role
effect occurs in each group except the PD Doves. Comparisons of the

Category effect indicates that the Doves produce a higher level

of Cn+l/Cn responses than the Mugwumps (p <O5) and Hawks (pC.01).

The Mugwumps also produce more such reéponsés than the Hawks

(p< .05).
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Sign tests applied to the.preasymptofic reciprocity - P(C)
or P(D) differences indicate the following results. Both the Doves
and Mugwumps in the PD game make more Crr+1/Cn responses than C res-
ponses (p<.00l in each case; one-tailed test). These grotps also
make more Dn+l/Dn responses than Ds overall (p GO0l in each case;
one-tailed test). Mann-Whitney U tests, comparing the magnitude of
the difference between these reciprocity measures and their respective

baselines are nonsignificant.

In the Ck game both the Doves and Hawks indicate an in~-
dependence of Cn+l/Cn on the overall level of P(C) (p< .COl and .006,
respectively ;. one-tailed test). The Mann Whitney U test indicates
.that the magnitude of the difference is greater for the Doves than the
Havks (p<.001, one-tailed test). In terms of the D reciprocity -
P(D) differences, both the Doves and Hawks indicate a negative
dependency, making fewer Dn+l/Dn than Ds overall (p <.001 in both
cases; one-tailed tests). The Mann Whitney U test comparing these

differences is not significant.
E. Motivational Orientations

The predict-play data may be examined to determine whether

there are differences in the subjects' motivational orientations shich

are congruent with their féactive<dispositions. The various predict-

play combinations over preasymptotic Vincent halves are presented in
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Fig. 22. Analysis of variance of the PD-PC responses indicates no
difference over any of the main variables '(p>.10). In general, these
forgiveness responses‘ are very low; not even the HiC Hawks appear
willing to intentionally match a C with a suspected defection. Al-
though all groups respond to a suspected defection with a C equally
often, the Hawks are more likely to respond to such a suspected defection
with a D than any other group (Fig. 22 B). Analysis of variance
indicates a significant Category effect (F = 5.37; df = 2,108; p <.001).
Individual comparisons indicate the Hawk-Mugwump and Dove-Mugwump
differences are both significant (p<.0l1). The Dove-Hawk difference
when collapsed across matrices is also significant (p <.01) althaugh
the level of PD-PD is relatively higher for the Doves in the Ck game.
The Category by Matrix interaction is not strong enough (p)> .10) to
warrant further compariscns. The absence of a Matrix effect indicates
that subjects in the Ck game are as willing to punish suspected
defections as those in a PD game.

There is a Matrix effect , however, (F = 10.23; df = 1,108;
r< .002) for the atfempted exploitation variable, PC~PD. There is
also a significant Role effect (F = 12.44; df = 1,108; p<.001), Trials
by Role interaction (F = 4.56; df = 1,108; p<.03), and a Category ty
Matrix interaction which does not reach the conventional level of
significance (F = 2.89; df = 2,108; p<.06). It is the Doves and
Hawks in the PD game who attempt exploitation more often than their.
“counterparts in the Ck game (p < .0l and p< .05, respectively). The

Mugwumps are similar in both games (P> .10). The Role effect indicates
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that HiC members attempt exploitation less often than their partners
(p) .01). This Role effect for the Doves is particularly interesting
in view of the similarity in P(C) for these pairs.

The data for cooperative intentions, PC-FC, is presented in
Fig. 22 D. Analysis of variance indicates a significant Role effect
(F = 9.44; df = 1,108; p<.003), Category effect (F = 12.04; af =
2,108; p<.001), Trials effect (F = 4.24; df = 1,108; p(.OS), and a
significant Category by Matrix interaction (F = 3.72; df = 2,108;
p‘<;03). In the PD game the Mugwumps express more cooperative in-
tentions than either the Doves (p <.05) or Hawks (p<.0l). However,
in the Ck game the Doves are more cooperatively oriented than both
the Mugwumps (p <.05) and Hawks (p<.01). The Ck Mugwumps also
make more PC-PC responses than the Hawks {p <.05) in the Ck game.

F. Perception of the Other and Accuracy of Perception

Some notion of how the subjects in these different groups
perceive each other may be obtained from the data in Fig. 23 which
contains the level of C predicted by each Category on the first 10
trials and over preasymptotic and asymptotic blocks. Because there
are no Role or Matrix effects for the level of C predicted, or the
accuracy of these predictions, the data are collapsed over these
dimensions. There is no difference between Categories on the first
10 trials (p;7.10), as all groups predict a high level of Cs. Analysis
of variance of the remaining data in Fig. 23 indicates a significant
Trials by Category interaction (F = 6.97; f = 12,648; p< .001).
Individval comparisons indicate that the Doves predict more Cs-at

asymptote then the other groups (p<:.01), and 2lso more than their
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own preasymptotic level (p<.0l). It is interesting to note that
thé Hawks continue predicting an intermediate level of Cs for over

100 trials after reaching the criterion for high conflict.

The accuracy of these predict;ons is plotted in Fig. 24.
Analysis\of variance indicates a significant effect of Category
(F = 8.59; df = 2,108; p<.001), Trials (F = 2.13; df = 6,6.8;
p<.05), and a Trials by Category interaction (F = 5.87;
df = 12,648; p <001). Individual comparisons indicate that
it is only the Doves who increase their accuracy over trials,
from the preasymptotic to asymptotic blocks (p <.0Ll). At
asﬁmptote both the Doves and Mugwumps are more accurate than

the Hawks (p<{.01) and the Doves are also more accurate than the

Mugwumps (p< .01).

Discussion

The present study not only confirms the previous find-
ing that very different relationships develop within different
dyads in the same experimental condition, but also indicates
some stable characteristics of these relationships which are

associated with high states of cooperation or conflict across
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/ various conflict structures. The bimodal distribution of CC
! states which occurs at the end of play clearly differentiates
the Doves and Hawks. Furthermore, this bimodality does not
exist on the early trials but develops within the course of thé

game.

Tge notion of a cautious trpst has proven to be a useful
one for discriminating the preasymptotic interaction patterns
of groups attaining high, low or intermediatevstates of co-
operation. Tﬁe preasymptotic interactions of the Doves are
characterized by a small P(C) role effect, and high levels of

trustworthiness and D reciprocity, as compared to the Hawks
according to the analyses of variance. Furthermore, the sign

tests indicate that the trustworthiness and D reciprocity
variables are independent‘of the overall level of P(C) for
the Doves in both games. For the Hawks and the Mugwumps, either
the D reciprocity or trustwafthiness variable is derendent
upon the overall level of P(C) in one or the cther of these
games, Onrly the Doves satisfy the conditions described as a
cautious trust.

The relationship which develops between the members of the
Hawk dyads is a very different one from that of the Doves. The

Category by Role interaction of the preasymptotic P(C) data indicates
that the HiC Hawks in both games initiate a large P(C) role effecth

which is met by their partner'!s exploitativeness.
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The stability of these interaction patterns in a varlety of game
structures is meaintained despite the typical effects of structure
on P(C) and other variables which are often used as indices of
conflict or cooperation (e.g. Rapoport & Cﬁéﬁmah, 1966). The in-
variance of these relationships across various matrices is of
particular interest in view of the strong effects usually reported
for variations in payoff (Rapoport & Chammsh, 1965, 1966; Steele
& Tedeschi, 1967; Jones et al., 1968).

The present data speak to the need for considering how
various comporients of the interaction process are combined to pro-
duce these different outcomes, rather than using only a single index
of cooperation such as P(C). If the values of P(C) were collapsed
over Roles in sach of the Categories this information would not have
as much value din predicting the ensuing asymptotic states as knowledge
of the dyads! interaction patterns (cf. Appendix C).1 In the case of
the PD Doves, f'or example, the use of the preasymptotic level of P(C)
would be very misleading in terms of predicting the stable outcome.
This most frequently used index of.cooperation shows a significant
drop over preasymptotic blocks for the Doves. Similarly, the pre-
asymptotic level of P(C) observed for the Hawk pairé gives little

indication of what state these dyads are likely fo attain. It is

also interesting to note the dissociation c¢f the trusting, P(C), and

1Appendix C contains a comparison of diiferent decision rules
for predicting stable outcomes on the basis of an individual dyad's
preasymptotic data, for each of the studies contained in the present
work. - ‘ - :
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trustworthy, P(Cn+1/CCn),. responses which:are usually reported to be
highly correlated (e.g. Rapoport & Chammah, 1965). For example,

the Doves in the PD and Ck games have very different levels of P(C),
but very similar levels of trustworthiness.

Another interesting point is that those dyads who failed to
reach a cooperative outcome generally lack the firmmess rather than ..
the cooperative signalling component. Their levels of P(Cn+1/CCn)
and P(bn+1/Dn) are generally lower than those for the Doves. The
firmness component is not only missing from the mutual trust
hypothesis (Deutsch, 1962), but is actually counter intuitive to that
notion. It is also interesting to note that the high preasymptotic
level of D reciprocity found in the Doves occurs at intermediate
levels of D responses. A high frequency of Ds would indicate a com~
ponent of belligerence or toughness, rather than firmness. The dis-
tinguishing mark of a firmness component is that it is a measured
response, contingent upon the other's defection. Another important

aspect of the firmmess component is that it is expressed in a variety
of ways. Not only is the level of D reciprocity high, but there is
also an absence of role effects for the P(C) and P(Cn+l/CCn)variszbles.

The importance of these patterns is especially evident in the Ck
game where these variables indicate large role effects for the

Hawks.
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The interaction patterns of the Mugwumps indicate that their
label is appropriate. These dyads are generally characterized by an
absence of both signalling and firmness components, and intermediate
dispositions compared to the Doves and Hawks. It is clear that a
dominant-subnissive relationship does not occur in these dyﬁds,'nor
does e?ther nember appear to initiate an influence attempt like
those observed in either the Dove or Hawk pairs. It must be noted,
however, that these dyads avoid a conflict spiral although they do
not achieve the rewards of mutual cooperation. The factors which
account for this prolonged intermediate state of conflict require
further study. Many real life conflicts are characterized by prolonged
interactions with indeterminant outcomes. The present data indicate
that if a dyad has not attained a high state of cooperation or conflict
by 125 trials in these types of situations, then it is likely to main-
tain an intermediate relationship for many trials thereafter. Such
information should prove useful in designing future studies to investigate
the effectiveness of various influence aitempts, and/or situational
variables {e.g. communicationf, in moving these dyads toward a

cooperative outcome.

The importance of these various interaction patterns is
further emphasized by the data pertaining to the predispositional
variables. Predispositiocnal variables seem to play an important role
in determining stable ocutcomes when both parties have strong, matched
predispositiors. This simple case isexe@plified4by‘the Matched Co-

operztors and Matched Competitors. Howevsr, theore is aznother, less.
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direct, manner in which predispositions are related to outcomes. On
the first five trials, the Doves make moré C responses than the Hawks.
However, this initial difference between these groups is not main~
tained over preasymptotic blocks. Furthermore, although both PD and
Ck Doves indicate highly cooperative predispositions, their reactions
to these initial levels of P(C) are quite different. Similarly, the
Mugwumps and Hawks react quite differently to their similar, and Iini-
tlally intermadiate, dispositions. These different reactive dispositions
indicate that the relationships between intermediate cooperative pre-
dispositions and final outcomes are not simple, intuitively obvious
ones. Other studies (Rapoport & Chammah, 1965; Pilisuk et al., 1965;
Terhune, 1968) which report a relationship between predispositional
variables and terminal states do not distinguish between thosé dyads
who lock in on a criterion state imnediately and those who require
considerable interaction before doing so. Partitioning these dyads
serves to clarify this important relationship. The procedure of
distinguishing various criterion groups also serves to clarify the
importance of the different reactive dispositions.

Further support for the importance of these reactive dispositions
over predispositional wariables is available from the data on auvthori-
tarianism. Due to the lack of extreme authoritarians in the unselected
sample it is no% possible to test the notion that particular configura-
tions of these extreme types are related to outcomes. Only four subjects
"scored on the upper third of the F scale, and only two of these sub-
Jects became LoC Hawks. The subjects' homogeneity regarding authori-

tarianism did not prevent a wide range of outcomes from occurring, in-—

i
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dicating that this personality dispesition cannot account for these
outcomes. However, to conclude that the reactive dispositions rather
than predispositional variables are responsible for theses outcomes

may be objecied to on the following grounds. It is possible that the
personality configurations within the various criteria groups differ
on some dimension other than authoritarianism (cf. Terhune,‘1970 for -
a list of personality variables related to cooperation). Although this
possibility cannot be disproven it seems to be improbable, given the
large samples which usually require screening before one obtains a
large enough n to conduct a study of extreme types. It would appear
to be even less likely that these extreme types vary along a single
dimension in an unselected sample. If there are a variety of extreme
types in each of the criteria groups then we are led to the conclusion
that a variety of personality configurations result in similar reactive
dispositions and consequent outcomes. Given the large number of per-
sonality characteristics, the reactive dispositions may provide a much
more economical means of describing conflict behavior. If, on the othar
hand, the unselected sample is relatively free of extreme types oi any
personality dimensions, then the reactive dispositions may be the only
relevant means of describing conflict behavior. To know that a party's
relationship is characterized by certain reactive dispositions after a
period of time, is much more relevant *han knowing both parties to

the conflict are intermediate on authoritarianism. However,

it is unwarranted to concludéfat this time that in an

unselected sample, the outtomes of a conflict are determined

" primarily by the reactive dispositions, until other personality

dispositions are directly examined. Whether or not extreme
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personélities are characterized by similar reactive disposiﬁions is also
a matter for further study.

The characteristics of the various reactive dispositions which
encourage or impede cooperative outcomes in a free play situation are
quite different from those used in studies of programmed strategies
(cf. Chapter 3, C). These different reactive dispositions. help to -
explain the increased variability £esu1ting from particular strategic
manipulations noted by Swingle (1968) and others. In addition, the
descriptions of these reactive dispositions provide information which
should help assess the effectiveness of various strategic manipula-
tions. Many of the small effects of strategy manipulations often
reported in the literature (cf. reviews by Gallo & McClintock, 1965;
Becker & McClintock, 1967; Vinacke, 1969), are very likely due to a
confounding by these very different reactive dispositions in the sub-
Ject population. In a recent study, for exaﬁple, it is shown that
different personalities react to the same strategic manipulation in
very differeat ways (Teger, 1970). Discussions of the failure of
strategic manipulations to produce specific. outcomes have recently
been in terms of the structural (Oskamp, 1970) or demand and/or
situational characteristics (Nemeth, 1970) of the mixed-motive para-
digms used. The present data indicate that the reactive dispositions
leading to high cooperation or conflict are relatively stable across
some structures. Furthermore, the data of the Matched Cooperatirs and
Matched Competitors, indicate that a given conflict structure need not
produce any conflict at all, or an extremely high level of conflict,

depending upon the configurations of predispositions. The obvious
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need is for a general theory of conflict which can account for the
{ ' .
/interaction between dispositional, structural and other variables.

fsuggestions from the present series of studies are presented below.

f In addition to providing a description of the strategic inter-

li
!

actions which are associated with high states of cooperation and con--
flict, the present data also indicate an unusual feature in the behavior
pattern of the cooperative dyads--the step~-function in P(C). This
step function occurs in both the PD‘énd Ck games and occurs not only
for the Doves, but also for the HiC Hawks. The magnitude of this Jump
is, of course, limited by the preasymptotic level of P(C). The Ck
Doves, with a high preasymptotic level of P(C), indicate a smaller
Jump than the PD Doves. Although the preasymptotic levels of P(C)

are similar for the HiC Hawks in both games, those in the Ck game
indicate a greater drop. This step function is not an artifact of the
averaging procedure used, but occurs in the méjority of dyads (see
Appendix D).

The occurrence of these rapid changes in response paiterns
indicateswhat drastic effects the preasymptotic interactions can
produce. The combination of an unguarded attempt at cooperation and 2
strong dispositior. to exploit, not only leads tc a high level of con=-
flict, but also leads to a rapid escalation of the conflici, which per-
sists for many triils. The combination of a cooperative signal with
firmess, however, leads to a rapid mutual increase in cooperation

without benefit of explicit communication or formal agreement,
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/ Although the direction of the step function is predictable from
fthe preasymptotic interaction patterns (cf. Appendix C), it is not

} yet known what factors determine precisely when the shift will occur.
: For the Doves, the combination of cooperative and exploitative
tendencies, indicated by the predict-play data, must account far'the"
fact that some interaction is required before a stable cooperative
state is attained. The changes in the relative status of these
tendenciés which might account for the shift, seem to occur
simltaneously with the behavioral changes rather than to pre-

cede them. The Doves do not indicate that they perceive each other
to be cooperative, nor do they indicate a greater ability to correctly
predict each other's choices, just prior to asymptote. This ability
to shift both intentions and behavior very raﬁidly suggests that a

cognitive flexibility component is involved. Pilisuk et al. (1965)

found that if both dyad members were high on teolerance for am-
biguity they would be likely to attain = high state of cooperation.
Although this personality characteristic may play a role in the
interactions of the Doves, it alone cannot account for precisely

when the behavioral shift occurs.

As for the Hawks, the HiC members appear to shift their mode



193

of responding after they reach a threshold of frustration and/or
humiliation, subsequent to repeatedly obtaining the sucker's payoff.
This, of course, is not an explanation of their behavior but it
indicates that emotional variables are considerably more relevant fo
the Hawks'! outcome, in contrast to the cognitive elements which seem to
play a role for the Doves. Again, although it is not yet po;sible to
specify precisely when the HiC Hawk member will retaliate, the des-
cription of this process provides a Baseline against which the effects
of manipulated variables may be examined.

Summary and Conclusions

The present study has demonstrated that a cautious trust, charac-
terized by cooperativé signalling and firmmess»componeﬁﬁs, characterizes
;the preasyﬁpt;tic intefactions;of}dyads who attain a stable cooperative
state. This strategyis effective inbothaneasy PDand Ck game. Interactions
vhich are characterized by disparate reactive dispositiocns lead to
stable states of high conflict. This pattern also proved to be stable
across game structures. Interactions which are characterized by inter-
mediate reactive dispositions attain neither of these extreme states,
but remain intermediate for many trials.

Predispositional variables have a simple, direct rzlationship
to outcome states only in special cases where both parties have stiong
and similar predispositions. Mbdeféte predispositions to cooperate are
related to cooperatiVe cutcomes in ¢omplex ways. Either intermediate
6r high statesAof conflict may follow from intermediate cooperative
dispositions, depending upon the characteristics of the reactive dis-

positions which cevelop.

s
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The various asymptotic states whiqh developed spontaneously
in the present study (i.e. without any special experimental manipula-
tion), did so despite the fact that the vast majority of the subjects
have very similar, intermediate scores on the F-scale. This result
was taken as support for the present thesis that reactive dispositions
are primarily responsible for these outcomes. Whether or nﬁt extreme
personality types will manifest similar reactive dispositions is open
to investigation. ”

The familiar step function in P(C) for the high cooperation
group is interpreted as evidence of a cognitive flexibility variable
existing in these dyads. The sharp drop in_P(C) manifest by the HiC
Hawks is described in terms of an emotional element.

The detalled descriptions provided for each of the groups of
high, low and intermediate cooperation should permit a more refined
investigation of the various modes of conflict management in future
studies. The very different dispositions contained in an unselected
sample undoubtedly confound the effects of any experimentai manipula-
tion. In particular, the information obtained on the interaction
patterns vhich do not lead to a state of high cooperation, should serve

to define more sharply the precise needs of these groups.



Chapter VII GENERAL OVERVIEW:
SOME CONSFQUENCES OF TAKING STABLE OUTCOMES SERIOCUSIY

The purpose of this final section is to draw together the
issues examined in this series of studies, and to draw out more fully
some implications of these results. .

The starting point of these studies was a question concerning
the relationship between states of stable cooperation and conflict,
end the interzction patterns which produce these states in a real game
situation. Noting the occurrence of a bimodal distribution of final
outcomes (Rapoport & Chammah, 1965), the initial task was to investigate
preasymptotic interaction patterns which differentiate these naturally
occurring groups. The procedure adopted to study these differences was
to establish a criterion of stable cooperation, and then to test a
nurber of hypotheses concerning the preasymptotic interaction patternms
which might distinguish the criterion from the noncriterion dyads.

It was believed necessary to adopt the particular criterion
used for a number of reasons. First, high levels of cooperation
(i.e. P(C)> .7¢) are uncommon in the literature even when special
efforts have been made to produce such results {e.g. Scodel et al.,
1959; Bixenstine & Wilson, 1963; Shure et al., 1965). Given the
suggestion th;t the usually employed averaging procedures obscure high
levels of cooperation attained by at least some dyads, it appearad
reasonable to szparate these dyads for special scrutiny. Secendly,

previous work oii outcomes (Rapoport & Chammah, 1965; Pilisuk et al.,

- 195
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1965) considers only the terminal state reached by a dyad. In order to
investigate various forms of conflict resoiution it was necessary to
clearly separate preasymptotic and asymptotic states, so that the pre-
asymptotic interactions to be examined would not be confounded. by dyads
who had already attained a stable outcome. It makes sense to study
modes of conflict resolution oﬁly in dyads who are in conflict.

Using this procedufe, it was found that neither a mutual trust
nor a series c¢f reinforcement hypotheses could account for the asymp-
totic states attained by various dyads. However, when the relation-
ships which develop within different dyads are considered a cautious
trust strategy is found to characterize those dyads who reach a stable
cooperative state. This cautious trust notion is of interest for
several reasons. First, it is a descriptive strategy, actually used
by real individuals, and it differs considerably from those strategies
tested in numerous studies (ef. Chapter 3, C) where one of the individuals
was programmed to play in a particular manner. Second, this noticn is
unusual in that there is not a single principle underlying the sirategy
used. Rather, two distinct components are involved, either of which may
vary independently of the other in different conflict situations. It
is the patiermsof these signalling and firmmess components which ars
important in determining outcomes. The particular pattern involved, and
the effects of situatlonal and structural variables upon the cautious
trust strateg} will be discussed below.

& further consequence of the criterion procedﬁre used is the

finding that the shift from an intermediate level of P(C) to the asywp~
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/ totic state of cooperation is a very rapidrone. By collapsing the
various asymphotlc states Into a single treatment category, the
traditional methods of data analysis not only obscqre these various

" outcomes, but also obscure the process by which these cutcomes are
obtained. The level of P(C) does not increase gradually into a

state of asymptotic cooperation, and may in fact decrease*erm an
initial level prior to the jump into asymptote. This jump indicates
that subjects do not gradually learn to make C responses, but that
other, perhaps cognitive and/or emotional, factors account for the
rapid change in response pattern. This finding limits the usefulness
of P(C) as an index of cooperation if the effects of role, category
and asymptotic state are not considered. If these conditions are not
considered then levels of P(C) may provide useful descriptions of
group differences. However, given the largs degree of variabllity
within unpartitioned groups such procedures are not likely to provide
accurate descriptions of various modes of conflict resolution, or of
the effects of various experimental tfeatments {e.g. commmication or
information conditions) on these modes of conflict resolution.

As an example of the consequences of organizing the data in
these different ways, consider the results obtained concerning the
effects of behavioral predispositions. When subjects are presented
with various cooperative or competitive pretreatments the results are
often contradictory. Some studies have demonstrated that noncontingent
cooperative pretreatmsnts lead to lower levels of cooperation after so

© many trials (Bixenstine & Wilson, 1963; Swingle, 1968; Teger, 1970),
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whereas other studies find either no change after cooperative or com-
petitive pretreatments, or similar changes subsequent to both manipu-
lations (Bixenstine et al., 1963; Gallo, 1966; Sermat & Gregovich,
"1966; Crumbaugh & Evans, 1967; Harford & Solomon, 1967; Sermat, 1967;
Oskamp, 1968). These discrepancies may be attributed to differences

in patrices used, the various post-treatment manipulations eﬁployed,
and several other variables. The main point is that predispositions

do not have such powerful effects that they determine outcomes. Indeed,
none of the above studies considered the relation between predisposi-
tions and ocutccmes. Those studies which did investigate this relation-
ship (Rapoport & Chammah, 1965; Pilisuk et al., 1965) report that
particular terminal states are asscciated with particular predisposi-
tions. The higher the initial level of cooperation, the more likely
is the terminz1l state to be a cooperative one.

Terhurie's work led him to conclude tﬁat—-"The prognosis for co-
operation seems generally best when both actors are cooperative at the -
start * (196¢, p. 18). Terhune, however, did not investigate stable
outcomes, and the present data indicate that such a conclusion holds
only under certain circumstances. The method of data organization used
in the present studies specifies more c¢learly the precise conditions
under which this simple relationship between predispositions and out-
comes holds. Predispositions are directly related to outcomes only in
~ those special cases where both members exhibit very strong predls-
positions. This is true of both cooperative and competitive propensities

as indicated by the Matched Cooperators and Matched Competitors. If the
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' matched cooperative-predispositions are not strong. they may still be
related to a cooperative outcome, but whether or not this is a simple,
direct relationship depends on the structural aspects of the conflict.
Both the PD and Ck Doves showed higher initial levels of P(C) than the
Hawks, but only in the Ck game did the level of P(C) remain high over
preasymptotic blocks. In the PD game, the initial level of ?(c) in~
dicates a sharp decline over preasymptotic blocks. Furthermore, in
difficult PD.games (Studies 1 & 2), no relationship was found between
predispositions and outcomes. This relationship appears to be more
complicated than the above quote suggests. It is affected by the
structure of the situation first of all, and if the structure of a con-
flict is such that it elicits, or permits, cooperative predispositions
the relationship is still dependent upon the relative strengths of these
dispositions and their mutuality. Yet, even when fairly high and
mutual predispositions to cooperate occur, the manner in which they
lead to a2 cooperative outcome is still affected by structurel variables.
When dyads are not partitioned into variocus outcome categories these
relationships are obscured.

In terms of the practical aspects of conflict management the
present data indicate that predispositions to ccoperate are relatively
important in certain situaticns, and that in other circumstances a
decrease from an initially high level of cooperation is not necessarily
indicative of a poor prognosis. Interference in the latter situation
(e.g. by a labor-management mediator, or a family therapist) might well

impede rather than assist a cooperative bgtcome.A
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Another example of some consequences of these different metheds
of data organization involves the rela.tionéhip’ between trusting, P(C),
and trustworthy, Cn+l/CCn, behavior. Some studies report a very high
correlation between these variables {e.g. Deutsch, 1960a, used Cn+l/Cn
as a measure of trustworthiness; and Rapoport & Chammah, 1965). How-
ever, data from the present studies indicate a clear dissociation of
these responses in certain situations. The level of trustworthiness
has been consistently high prior to asymptote for each of the high
cooperation groups whereas the level of trusting behavior has varied
greatly. Furthermore, although role effects are evident for the
members of the cooperative groups on the trusting variable, trust-
worthiness behav;lor consistently shows anzsence of role effects.
The present data also indicate important differences between the
various outcome groups in trustworthiness prior to asymptote although
there are no differences in overall levels of P(C).

It is not difficult to explain these discrepancies given the
different methods of data organization used. The traditional metheds
of organization do not partition dyads on the basis of their outcomes
and thersfore the levels of P(C) and P(Cn+1/CCn) become highly correlated
as some dyads lock-in on CC states and others on DD states. Although
the high correlation between trusting and trustworthy bchavior is an
intuitively appealing one, it is not an adequate description of the
relationship between these variables in an unresolved conflict situaticn.
The approach of investigating preasymptotic differences betwsen naturaliy

occurring groups has indicated that this distinction between trusting
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and trustworthy behavior is one which is made only by those dyads who
attain a cooperative solution. Failure to consider the possibility of
this distinction could easily lead to erroneous conclusions concerning
the effects of various manipulations. If only P(C) is considered no
effects may be evident and a poor prognosis for a cooperative outcome
may be assumed. However, without also considering the level of trust-
worthiness such a prognosis is unwarranted. An important question which
remains is whether or not this distinction also characterizes success-
ful attempts at conflict resolution in non-game situations.

Another point contrasting the traditional and present methods
of data organization can be made concerning the use of the predict-play
paradigm. The level of accuracy, the nature of the interpersonzl per-
ceptions which occur, and the subjects' intentions as reflected by
their predict-play §ombinations may be considered. The few studies
reporting data of this t&pe indicate that subjects are fairly accurate
although they “end to overpredict the level of Cg presented to thenm by
the other (Bixenstine & Blundell, 1966; Halpin & Pilisuk, 1967, 1970).
Tedeschi et al. (1968d), however, reports that only five of twenty-four
subjects predicted the otherts behavior at a better than chance level
in a real PD game. The present data indicate that it is the Doves who
indicate the highest degree of accuracy, whereas the Hawks tend to con-
tinue overprgdicting Cs even after they lock in on a DD state., The
fact that the level of accuracy is generally not high prior to asymp-
tote for the Dcves is puzzling. Their rapid Jump in P(C) indicates

that dramatic changes have occurred and one would expsct these changes
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to be indicated in their interpersonal perceptions, and in their
accuracy in predicting each other's behavior. This, however, is not
the case. Whether these results are an accurate reflection of the
subjects? interpersonal perceptions, or whether this technique is
simply not picking up these changes prior to asymptote, is a matter
for future study. The high level of accuracy evidenced by tﬁe Mug-
wumps is also somewhat puzzling, especially given the difficult
pattern each partner must predict.

Using traditional methods of data organization Weyer (1969)
has indicated that a consideration of both the utility of wvarious out-
comes and the subject!s expectations of the othert's response may iead
to accurate predictions of behavior in 2 x 2 game. However, since the
Matched Cooperators and Matched Competitors lock in not only on a cc
response state, but also in a PC-PC combination, the increased accuracy
gained from considering expectations as well as utilities is somewhat
misleading. Accuracy may be increased, but the relationship betwsen
expectations and outcomes is obscured. The present data indicate that
expectations actualiy reflect the other's behavior (an assumption made
by Wbyer) only for the Matched Ccoperators and Doves, and for the
latter only at asymptote. The relationship between expectations and
behavior prior to asymptote, before the conflict is resolved in one
way or another, is not yet clear.

Studying the predict-play paradigm sonms investigators report
no differsnce in subjects! level of P(C) related to whether or not
they are required to predict each other's behavior (Tedeschi et 21.,
1948b, d; Halpin & Pilisuk, 1970). However, when a sufficient ruwber

of trials is allowed such that asymptotic states occur there does seem
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to be an important difference in the level of C responding between
explicit predict and "no'" predict conditioﬁs. Using the same matrix
-structure and experimental conditions, the number of trials required
to attain a cooperative criterion decreased by more than 30% (NTTC =
460 in Study 1 and 320 in Study 2). Although one might assume that in
a ™o" predict condition the subjects are predicting the others' res-
ponses and simply not reporting them, requiring them to explicitly
predict each other?s responses does have a large and important effect.
In addition, requiring subjects tb consider the other's position
affects different subjects quite differently. Those who reach a co-
operative solution do so much more rapidly whereaé the noncooperators!
level of P(C) is relatively unaffected by these conditions.

One ¢f the most important consequences of the present method of
datz organization involves the description of a étrategy actually used
in a real game which leads to a high level of cooperation. This
cavtlous trust strategy is quite different from those investigated in
rigged games. One of the most interesting findings is that the two
components of this cautious trust strategy, the signallinz and firmness
components, are strategies which have usually been stﬁdied in terms of
their relative, rather than combined effectiveness. In addition, the
present data describe how these components vary under different con-
flict conditions.

The information provided concerning the size of a successful
signalling component should prove helpful for future research. Ore
of the great difficulties with the proscriptions of noticns liké the

Osgood {1962 proposal is that the balance betwszen making a clearly
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credible cboperative gesture, without leaving oneself totally vol-
nerable, is an extremely delicate one. Small signals in a high
conflict situation either go unnoticéd or are not credible if per-
celved. large cooperative signals are more likely to be exploited

than reciprocated. The conflict literature contains many examples

of both situations. It has been demonstrated that a "conciiiatory"»
strategy (Pilisuk & Skolnick, 1968) in a simulated arms race does not
produce results different from a straight delayed matching stratezy.
Delayed matching strategies sometimes produce levels of P(C) which

are higher than one might expect in a short run real game (Komorita,
19653 Crumbaugh & Evans, 1967; Wilson, 1969), but the data are not
asymptotic. Wilson (1969) used a "coaxing™ strategy which is similar
to a mild role effect, with little success in inducing high levels of
cooperation. It is also clear that very large role effects are in-~
effective, as evidenced by the high degree of exploitation found when

a stooge is programmed to play a high proportion of noncontingent C
responses (Minas et al., 1960; Solomon, 1960; Bixenstine ot al., 1963;
McClintock et al., 1963; Oskamp & Perlman, 1965; Scodel, 1962; Lave,
1965; McKeown et al., 1967; Wrightsman et al., 1968; Phelan & Richardson,
1969; Wilson, 1969). Simple matching strategies generally preduce
higher levels of cooperation than delayed matching strategies (Solomon,
19603 Oskamp & Perlman, 1965; Tedeschi et al., 1968c; Wrighteman et 2.,
1968), but such a strategy occurs in a rezl game only in special cases
when subjecte lock in on a CC or DD state immediately, as do the Matched
Cooperators and Matched Competitors.

The present data offer somwe insight into the magnitude of a
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/ successful influence attempt in a variety of situations. In retrospect,

/ the size of a successful cooperative Signalling component appears to

f be related to the initial level of conflict elicited by the conflict
-g8ituation in each of the present studies. In the difficult PD game
used in the first study, the size of a successful cooperative signal
is larger than the unsuccessful signal. When an explicit pfediction
paradigm is used in conjunction with this same PD game, the size of a
successful cocperative signal is slightly smaller than it is in the
first study. In the easy PD and Ck games used in the third study the
relationship between a successful and unsuccessful signalling is the
reverse of that in the first two studies. In the last study the
successful signal is smaller than the unsuccessful one. Paralleling
this decrease In the size of a successful cooperative signal from
Studies 1 to 3 is a decrease in the initial level of conflict (DD on
the first Vincent block). The decrease in the initial level of DD
from the first to the second study may be accounted for in terms of
the explicit prediction paradigm used in the second study. This pro-
cedure appears to make subjects somewhat more sensitive to the implica-
tions of their own choices, and allows them to somewhat more success-
fully avoid the DD state relative to the subjects not required to
explicitly predict each other!s choices. The further decrease in DDs
in the third study may be accounted for in terms of the structural
changes from the difficult to the easy PD and Ck games.

An interesting feature of these DD data is that the level is

similar for both hizh and lew cooperation groups within any perticular

.'game. Although a particular game situation may elicit a similav level

)
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of conflict in most dyads, it is the dyads'reactions to this situation
which determine the outcome. A high level of initial conflict is not
necessarily indicative of a poor outcome, if it is handled properly.
These concomitant changes in the magnitude of both successful and un-
successful role effects and the initial level of DD, over each of the
present studies are plﬁtted~in-fig. 25.; The data from all’those'dyads -
who qualified as either Matched Cooperators or Matched Competitors are
also included. These data suggest the simple principle that the greater

the initial level of conflict the greater the magnitude of the signal

required for indicating one's cooperative intention. These data also

suggest what the magnitude of a successful role effect should be, given
a particular level of conflict to begin with. Since it is clear that |
very large or very small role effects (e.g. 100% Cs, or 100% C recipro-
city) are unsuccessful, such information is crucial for further investi-
gation of cooperative soclal influence processes in conflict situations.
Although the "magnitude" of a cooperative signal may not be easily ex-
trapolated to other real-life conflicts, the present method of data
orgenization permits the investigation of factors which might influence
the size and effectiveness of such a signalling componernt.

The above notion is open to all of the eriticisms which may be
leveled against any post-hoc explanation, and is presented here only
as a stimulus for future studies. Although speéulative, the siuple
principle stated above has a great deal of appeal on both intuitive
and empiricalrgrounds, and has scme important theoretical implications

as well., Jf there is little or nc conflict in a relationship there. is .

_ lFor simplicity, the values of the P(C) role effects are plotted -
for each study although in Study 2, it was the forgiveness vsriable which
revealed a significant role effect. The magnitudes of the difference in.
forgiveness between the RiC and LoC partners are .205 and .067 for the
Cooperators and Noncooperators, respectively.
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Fig.25. Relationship between the maximum Pr(C) role effect
(HiC vs LoC members) and the initial level of
conflict (DD states on the first Vincent block) for
-the high cooperaticn and high conflict groups from
Studies 1 through 3.
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// obviocusly no need for one rarty to influence the other to move away

| from conflict. Indeed, attempts to do so in such circumstances may
only arouse suspicion and instigate a conflict, as suggested by the
folk lore regarding the husband who presents his wife with an ex-
pensive gift, out of the blue. Ingratiation techniques (Jones, 1965)
which lack subtlety may produce conflicts rather than the désired-
effect of strengthening the social bond.

On the other hand, if a high level of c;::nflict exists the sus-
picions and frustrations it is likely to arouse would seem to require
a very pronour.ced signalling component, e.g. estranged business or
marriage partners, and a variety of intermational situations. The
absence of a cooperative gesture of some sort can only zllow the
conflict to continue. Examples of successful deescalation from a
level of high conflict are far from numerous in the literature.

In fact, it has recently been proposed that individuals who
set cooperative goals for themselves in a conflict sitnation will behave
cooperatively only if their partner is also cooperative, otherwise they
are likely to become behaviorally assimilated to their competitively
oriented partners (Kelley & Stahelski, 1970). Such a pattern is
suggested by tre Havks'! data in the third study. However, in the
first two studies it is the LoC Cooperators who become behaviorally
assimilated to the HiC members. Although the conditions of the present
study are not directly comparable to those of Kelley and Stahelski, it
is important to note that subjects without strong coo‘perative pre-
dispositions {waiich might be expected from subjects who choose co-

operative goals) may reach a high level of cocperatlon if the influence

attempt used is adequate. Those subjects in Kelley and Stahelskits
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work who reach a high level of cooperation do so very rapidly (85%

Cs on the first 10 trials) after expressing cooperative goals. This
very high level of cooperation may well be due to the requirement of
~having subjects explicitly set geals for themselves at the onset.

These dyads seem most similar to the Matched Cooperators of the present
series. Those subjects who set competitive gocals for themsélves and
were matched with similar types by Kelley and Stahelski, seem most
similar to the Matched Competitors in the present series. While these
groups are Iinteresting in their own right they are not necessarily the
most appropriate groups for studying conflict resolution. Subjects

may formulate or reformulate their goals withih the interaction situa-
tion, rather than having explicitvand fixed goals at the outset.

Kelley and Stahelski argue that once a goal is set a subject may become
behaviorally assimilated to a differently oriented opponent without
changing his own goal orientation. In the present data, both the
magnitude of the role effects and the step function for the high co-
operation groups, suggest that goal orientations may indeed change. ;The
disturbing aspect of the former work is that it assumes those who set
cooperative goals are likely to become behaviorally assimilated to com-
petitors, but not vice versa. The present data, which 2re not concerned
with an explicit commitment to a particular gozl, indicate that LoC
members will indeed become behaviorally assimilated to their more co-
operative partners under certain conditions. If the simple assumption
is made that goal orientations are reflected in the early lsvels of P(C},

the present data indicate that the degree of spontanecus goal setting
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| behavior is affected by the structure of the conflict situation. The

"easier™ the game (i.e. the lower T-R and P) the more likely will ex-

treme goals be set. However, whether such strong and clear goals are

~~set is not the only issue which determines a dyad's outcome. Unclear,

or mixed goals may be set in any of these conditions, and it is pre-
cisely these cdyads which can yield the most useful'information con=-
cerning modes of conflict resolutioﬁ. When Kelley and S?ahelski
matched cooperative and competitive goal setters the results presented
suggest a greater degree of variability than for other groups. The
important question would appear to be vhat outcomes these mismatched
dyads obtain. Data is presented for only 30 tfials ard is intermediate
in level of P(C), so it is impossible to determine what their outcomes
would be. Goals, like predispositions and personality variables, mzy
effect outcomes only in special cases. It is the intefaction within
the conflict itself which appears crucial. The present work is the
first (to my knowledge) which describes the actuzl interaction patterns
of subjects who move through a conflict situation to a clear and pro-
longed state of cooperative interaction. 'An important implication of
the cautious trust strategy is that most parties may be moved toward a
cooperative outcome by the strategy of the other, although a cautious
trust may not be adequate in all cases.

So far, only the signalling component of the cautious trust
strategy has been discussed. The firmness component is also important,

not only beczuse its role is not predicted by such notions as the mutual

trust hypothesis, but also because its presence indicates that the road .
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to successful conflict management is not all sweetness and light. The
difficulty in being firm without eliciting a conflict spiral is no

less delicate than deciding upon an adequate éignalling component. It
is instructive to note that it is the absence of this firmmess com-

| ponent, rather than the absence of the signalling component, which
characterizes most unsuccessful dyads. Especially if a part;y has set -
a cooperative goal for themselves, the use of firmmess may créate &
certé.in amount, of dissonance because our cﬂtml values do not

easily juxtapose such notions with a positive bond. Simply setting a
cooperative example regardless of the other's behavior, may reduce such
dissonance in the short rum, but the long teﬁn effects look bleak if
the Hawks'! interaction is accepted as a model of this situation.
Acquiring the ability to juxtapose cooperative and firmness components
may constitute an integral part of learning to manage conflict.

In the present studies the degree of firmmess for the high co-
operation groupns as measured by D reciprocity, is fairly stable in each
of the PD games used. The magnitude of this component is relatively
unaffected by the changes in the difference between T and R in the
difficult and easy PD games.

It 15 only in the Ck game that the high cooperation groups in-
dicate & lower level cf D reciprocity. These data suggest that the
ievel of firmmess requirasd is :'mversély related to the magnitude of 2
punitive component which is cojoined with the most desirable outcoma.
This notion also makes a great deal of intuitive sense. If a party is
attempting to influence someone toward a cooperative outcome they are

likely to use the minimum amount of firmness necessary in order to

5
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/ emphasize their own resolve without inStigétinggfurther antagonism; In
/ & situation where the punishment for defection is high, the effects of
this firmness component are likely to be greater, and perhaps to endure
longer, than in a situation where the punitive component is smaller.
The same level of firmness would likely be perceived as excessive by
the other and lead to a conflict spiral. The Doves in the Ck game
appear to be sensitive to this process and therefors their level of D
reciprocity is lower than for their counterparts in the PD game,
The presence of a firmness component for the Doves may also
be inferred from the absence of a role effect for the trustworthiness
“variable, Cn+l/CCn. It is only after the CC state that the probability
_.of a C response i3 greatly enlianced even though the overall level of
P(C) is either steady or actually declining. The absence of a role
effect indicates that neither partner is willing to take a greater
initiative than the other. Each defects from the CC state at a rate
roughly determined by the other?s rate of defection from this state.
Whatever changses in trustworthiness occur over preasymptotic blocks
mist resemble a tracking phenomena for the Doves rather than a role
effect as occurs for the Ck Hawks.
The description of the reactive dispositions which characterize
a cautious trust strategy has proven io be imuch more useful than in-
formation regarding either predispositional or perscnality variables.
in predicting cutcomez. These lattei variables are somewhat more intra-
personal rather than interpersonal, which may account for their

differential effectiveness. Intrapersonal variables may indicate &an
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individual's reaction to life in generai , but not \necessarily to any
particular situation. The interpersonal dﬁensiom reflected by the
reactive dispositions are more specific both in terms of the situa-
tions in which they are likely to occur, and in terms of what behavior
should be forthcoming. Although there may well be intrapersonal con-
flicts involved in an interpersonal conflict situation (as reflected
by the predici-play data for example), the resolution of one type is not
necessarily dependent upon the prior resolution of the other. Indeed,
the present data, especially the jump in P(C), suggest that these
types of conflicts may be resolved simultaneously rather than suc~
cessively. The intrapersonal type does not seem to require solution
prior to the interpersonzl conflict, but rather their resolutions
appear to be somewhat interdependent.

These conclusions should not be taken to imply that pre-
dispositional variables are not related to outcomes. The present data
indicate that they do play an important role. However, it is necessary
to understand the sphere of influence of these varizbles, just as the
‘cautious trust strategy and other reactivedispositions are limited in
terms of the situations in which they have a potent influence. Perhaps
the most important point to be made in this entire study is that the
effects of predispositions, perscnalities, reactive dispositions, ard
a host of other variables are most relevant in terms of the outcomes
which occur. Simply because any of these variables affect z dyad's
behavior after n number of trials does not mean this dyad will neces-

sarily reach a stable cooperative outcome after 75 or 100 trials.
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Surely all of these variables are important to investigate in their
own right, but what are they relevant to if not the stable interaction
patterns to which they give rise? The data discussed above indicate
that the road to a cooperative state is not always paved with early
coopergtive gestures or good intentions. If any single human relation-
ship is characterized by good intentions it is that of courtsmp.

The divorce rates attest to the insufficiency of such intentions alone
‘to maintain a stable and harmonious relationsﬁip. Cohflic£, being the
ubiquitous phenomenon that it is, is likely to arise even in situations
where good intentions and mutual interests exist and where per-
sonalities fall within the normal range. Without the anchoring effects
- of stable outcomes the important effects of the many variables in-
volved in a conflict situation may be easily lost in the urnpartitioned
groups used in the traditional methods of data organization.

A descriptive theory of conflict behavior requires that more
information be obtained concerning the actual interaction patterns
leading to various outcomes. Given the large number of potential
strategies which could be manipulated by an investigator, it would
behoove the student of conflict behavior to eliminate those~seqpences
which‘are irrelevant through careful descriptive studies, rather than
rely on this intuition alone. Indeed, such descriptive studies should
provide considerable grist for the intuitive mill. We must first
understand conflict behavior as it occurs before we can hope to

successfully manage it.
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Some Unresolved Issues Associated with the Present Approach

Although the methods of data organization used in the present
studies may have certain advantages for answering questions concerning
various modes of conflict management, this advantage does not‘come
cost free. Several difficulties should be outlined so that they may
be dealt with in the future. One of the basic issues, of course, is
the definition used of a criterion ofAcoopération or conflict. The
particular values chosen here have been primarily determined by the
levels of cooperation and conflict observed in other works. The
guidelines used were that the values chosen should be clearly ex-
treme comparec to most other works, and shouid remain stable for a
large number c¢f trials. Although these guidelines are still considered
reasonable ones, it is clear that the actual values chosen may in-
fluence other important variables such as the number of trials to
criterion, and the step function. Further wﬁrk is required to deter-
mine precisely what criteria have the greatest heuristic value over a
broad range of experimental conditions,

The establishment of criteria greatly reduces the within group
varlability at asymptote. This procedure has the definite advantage
of clearly defining the groups one is studying. The price for this
privilege‘is trat the balloon of var;ability pops cut in another area--
the number of trials to criterion, and consequently the nuumber cf trials
per Vincent bleck. This type of fariability is more tolerable, and
indeed, one might employ the technique of redefining the problem as

the answer and suggest that theidifférent1rates'with which different
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dyads enter an asymptotié state account for a good Vdeal of the pre-
asymptotic variability within criterion groups. The number of trials
to criterion may turn out te be an important characteristic of a par-
ticular dyad in terms of both the members! emotional exchanges and
the stability of their relationship over a variety of situations.

The general issue of the sta.ﬁilit.y of these asymptotic states
is another one which deserves further attention. How stable-are these
Interactions over time, and what factors effect this stability? Given
a state of high conflict, what strategic manipulations are required (of
the HiC member? of the LoC member?) to reduce the conflict? Given
a stable impass.e as with the Mugwumps, what are the factors which are
likely to move them toward cooperation? or conflict? One of the issues
which must te faced in answering these questions concerns the number of
trials to be permitted for the dyadstto reach a criteria. Although the
reactive dispositions present us with a good index of what direztion
the step function is likely to take, the factors which determine pre-
clsely when a dyad will switch into an asymptotic state arestill unclear.
The present data indicate that one such factor is the structural
characteristic of the conflict. If we wish to study successful co-
operative role effects a structure which elicits a high initial level
of conflict appears necessary. The price the investigator must pay for
observing and studying this phenomenon is a2 long wait for the dyads to
reach criterion. If the investigator is not prepared to wait for more
than 200 trials in order to attain stable outcomes, then to answer some

of the questions posed above he must still decide what eriterion to use
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for stability--25 trials? 507 ‘ 100?

Thereare no set a priorl methods by which these issues may be
resolved. Hopefully, the questions raised here will be approached in
a variety of ways, and alternative methods of data organization designed
to answer such questions will be forthcoming.



Appendix A

/" INSTRUCTIONS
/
' PART 1 Mechanics of the Situation - How to Flay

You can see that the panel in front of yoﬁ is divided into four
Sqizares. Each squa;'e has two numbers on it. Below the panel there
are two buttons. Iater, you can push one or the other of these buttons.
The numbers in the squares indicate the number of points each of you
can win or lose on a particular trial, depending on which buttons are
pushed. The number of points you win or lose is printed in large type.
The number of points the other player wins or loses is printed in

sﬁaller type.

Note that your two cholce buttons allow you to choose one of two
rows (if you are player #1), or columns (if you are player #2). The
green lights indicete to you alons which choice you have made. The
other player cannot see what choice you i’xave made. When you hear the
buzzer, that will be the signal to begin a trial. You should then
choose which row (if you are player #1), or column (if you are player
#2), you wish to select. After a few seconds, when both of you have
made your cholces separately, a light will go on behind the numbers, in-
dicating to each of you what both you and the other player have won or
lost on that trial. The square that lights up depends on which button
you choose to push and the button the other person pushes. After each
trial, write dowm how much you win or lose on the score sheet provided
for you. Then the buzzer will come on again and the procedure willi be
repeated. This will happen 25 times and then you will be asked to add

up your gains and losses. Then a new series will begin.

a8



PART. 2 Oojectiveé for each player -'M

Your objective in this situstion is very simple and familiar. It
is to win as mich money as possible. Each of you has been given a stake
of $1.00. At the end of the session, the points you have won or lost
- ﬂill be exchanged for cash and added or subtracted fr§m your stake. The
—exchange rate will be 1/5 ¢ per point, for example, 10 points will be

worth 2 ¢. Since there will be many trials, the opportunity exists to
more than double your stake. However, it is also possible to lose your
entire stake. .

PART 3 Some informat.ion about the structure of the situation

Note that each player can potentially win or lose as much as the
other player. However, this will not necessarily happen. Look at the
upper right hand square (if you are player #2), or the lower left hand
square (if you are player #1). It shows you that the largest win for
you (10 points), is coupled with the largest loss (-10 points), for the
other person. It should be clear by now that your wins or losses on a
particular trial or sequence of trials, depend not only on which cholce
you make (which button you press), but also on the choice the other

player makes. Of course, neither of you knows what choice the other has

made until after you both have made your choices. Then, when the numbers

light up, each of you can tell which choice the other made. IT IS EX-
TREMELY IMPORTANT THAT YOU DO NOT ATTEMPT TO COMMUNICATE WITH THE OTHER
PLAYER by talking, laughing, or in any way indicating how you feel about
what is happening. Your gains for the day will be forfeited if you deo.

Nevertheless, it is obvious that épme forms of communication ray

occur over repeated trials. For instance, you may learn to éxpect‘wha‘t.,
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‘the other player will do. But of course, the othéi' player will also
learn what to expect from you, and he could change his choice accordingly
so that he would win the largest amount for himself, which would be the

greatest loss for you.

Please read these instructions over again and ask any questions you may
have before we begin. We will be cbserving you through this one-way
window to be sure you do not-commmnicate (except perhaps thfough ‘your
choices). There is an intercom here over which we will give yc?_t'x

instructions vhen necessary.
After the experiment is over—————-

PLEASE do not discuss this experiment with the other player or anyone
else, as they may be taking part in a later experiment.

Thank you.



Appendix B
| INSTRUCT ICNS

/! Before describing all the buttons and lights on the panel, I want
to tell you vhat your objective should be in this situation. Your ob-

‘ Jq/etive is very simple and familiar - to make as much money for youi‘self
a.; possible. Each of you has been given a $1.00 stzke to begin. Now it
is posgible to more than double your stake. However, it is also possible
to lose your entire stzke. Whatever the final outcome - whether you win
or lose méney - that will be the amount you get to keep for participating
in this experiment.

"You can make or lose money by accumulating or losing points. At
-.——the -end of the experiment the number of points you have won or lost will
be exchanged for cash at the rate of .3 ¢ per point. That is, 10 points
are worth 3 ¢. Your gains or losses will be added to or subtracted from
your $1.00 stake.

You can win or lose points by making choices with the black buttons
on your panel. One of you (#1) is a row player, and the other (#2) is a
column player. This means that player #1 chooses one of the two rows on
the panel and player #2 chooses one of the two columns. The numbers in
each square of the panel indicate how many points can be won or lost if
you end up in that particular square. Notice that the gains and losses
for you and the other player are not necessarily the same in each square.
The number of points you win or lose is printed in large type in each
square and the number of points the other player wins or loses l1s printed

in smaller type.
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When the buzzer sounds that will be the beginning of a trial. Then -

‘you are to press one of your black buttons to-indicate which row (or
column) you wish to choose. After both of you have made your choices
independently, a light will go on behind the square which is the inter-
section of your row and column choices. The mumber in large print in
that square is your gain or loss for that trial. When you press the
black button a green light will go on opposite that button. This is
simply a reminder to you of which choice you have made, ' The other
player cannot see vhat choice you have made until after you both have

made your choices separately.

It should be clear that the number of points you win or lose is not
determined solely by the choice you make, but also by which choice the
other player makes. For instance, 1f row player chose the top row and
colum player chose the first columm, both players would gain 5 points.
But if row player chose the top row and column player chose the second
colum, then row player would loose 10 points and column player would
gain 10 points.

Each of you hes been provided with a score sheet, After each trial
please write down the number of points you have won or lost in the appro-
priate space. After every block of 25 trials there will be a pause so

that you may add up your gains and losses for that set of trials.
Are there any questions up to this point?

0.K. Now about the red buttons. Notice that the red buttons on
your panel are identical to thz other player'!s black buttons. That is,
row player (#1) has a set of red buttons which allow him to choose columm

1 or 2, and column player (#2) has a set of red buttons which ellow him
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to choose row 1 or 2. You are to use the red buttons to guess what choice
you’; think the other player will make with his black buttons. Guess what
moxfr'ie you think the other player will actually mske; do not use your red -
buf;tons to indicate what you would like the other player to do. When

tljie buzzer signa.ls the beginning of a trial the first thing you must, do

:l.é guess vwhat the other player will do by pushing a red button, and then
make your own choice accordingly. The other player cannot tell whether
youtve guessed his move correctly. And the ac;curacy of your guesses has
nothing to do with how many points you win or lose. A red light will go

on when you press the red button as a reminder of which guess you've made.

Just to review, the sequence cf events will occur as follows:
1) the buzzer will signal the beginning of a trial;
2) guess the other player's move'by pressing one of your red buttons;
3) make your own choice by pressing one of your black buttons;
L) vhen the square lights up, indicating your gain or loss, record
the result on your score sheet; ‘

5) wait for the buzzer again.
Any questions?

One last instruction. It is very important that you do not attempt
to commnicate with the other player in any way. Please do not talk,
sigh, or laugh, or in any way give an indication of how you feel about
what is happening. Your gains for the dzy will be forfeited if you
violate this rule. '



Appendix C:
Decision Rules for Classifying Individual

Dyads as Cooperators or Noncooperators

The data presented above indicate that the strategy described
as a cautious trust is associated with stable cooperative —out-
comes for at least some dyads. This conclusion, however, ig based on
averaged data and the question arises™ as to whether the notion of a
cautious trust is useful for predicfing stable outcomes from the pre-
asymptotic data of single dyads. In order to examine the utility of
this concept for predicting outcomes in single dyads, a series of
decision rules have been developed for determining whether a particular
dyad will attain a partiecular sfable state, from an examination of the
dyadfs preasymptotic data. The success rate for éorrectly classifying
dyads on the basis of these decision rules is very high (80 to 100%
correct) for each of the three studies reported here. Different
decision rules are necessary for each study since each was run under
different matrix and/or predict-play conditions. The decision rules
and success rates for each study are presented below.

Study 1: Difficult PD Game

It is of interest to compare the effectiveness of the cauticus
trust strategy in predicting an individual dyad's outcome, with the
effectiveness of a decision rule based on the most frequently used
dependent variable in mixed-motive games, P(C). If a P(C) eriterion

is set at >.200, based on the average level of P(C) in a2 dyad prior to

¥B;. H. M. Jenkins is to be thanked for this suggestion.
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asymptote, then 15 of the 18 dyads are classified correctly (83%).
Four dyads are classified as Cooperators, fhree correctly, under
this rule. Of the 14 dyads classified as Noncooperators, 12 are
correct.

Now let us consider the effectiveness of .a decision rule
based on a cautious trust strategy. |

Decision Rule: If both dyad members have a preasymptotic level of

trustworthiness greater than .500, then classify the dyad ;s a Co-~
operator. Otherwise, classify the dyad as a Noncooperator.

This decision rule, involving the singie variable which in-
corporates both the signalling and firmmess components of a cautious
_trust, correctlyclassifies 17 of the 18 dyads in Study 1 (942 correct).
The single error occurs in the case of a2 Cooperator being incorrectly
classified as a Noncooperatof. This particular dyad reached the co-
operative criterion on the first trial of the second day of play, after
ending the first day's play in a very high state of conflict. The
Interval between successive sessions appears to have functioned as a
"time out," which Miller (1967) has demonstrated increases the level
of cooperative responding.

Study 2: Difficult PD Game with
Predict-Play Condition

If the P(C) criterion for Study 2 is set at > .350, then 1l of
the 20 dyads are classified correctly (70%). Six of the eight Non-
cooperators, and eight of the 12 Cooperators are correctly classified.

The notion of a cautious trust gives rise to the following

rules.

4
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' Decision Rule #1: If both dyad members have a preasymptotic level of

trustworthiness greater than .500 and the HiC member does not exceed
the LoC member by more than .150; then classify the dyad as a Ce-
operator.

This rule classifies six dyads, five correctly.

Decision Rule #2: If a dyad gives evidence of a cooPerative‘ signal

via a forgiveness role effect (HiC >LoC by at least .210), and a
firmness component by both making a level of D reciprocity > .500,
then classify the dyad as a Cooperator.

This rule classifies five dyads, and all are correct.
Decision Rule #3: If none of the above conditions are satisfied,

~classify the dyad as a Noncooperator.

This rule classifies nine dyads, seven of which are correct.

This set of decision rules correctly classifies 17 of the 20
dyads in this study (85%). One Noncooperator dyad is incorrectly
classified as a Cooperator and two Cooperators do not meet any of the
conditions outlined in decision rules 1 and 2. One of these two in-
correctly classified dyads is a dyad which reached the cooperative
criterion on the first trial of a particular day's session.

A It was necessary to run a large number of trials and to space
these trials over several sessions in order to obtain enough Co-
operator dyads (only two dyads reached the cooperative criterion in the
first session). However, by running dyads over several sessions cn
different days, the data appear to be confounded. Dyads which reach

criterion on the second or third days of play have a history of

interaction which is bound to affect the nature of an influence
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. attempt. Purthermore, four of the 12 Coopgrator dyads reached cri-
terion on the first block of trials in a session. Their stable out-
come may have been affected as much by their "time out™ between sessions,
‘as by any strategic considerations within their interactions. (Post-
game interviews suggest that external collusion between players

during the "time out" period did not occur.) In summary, the

procedure of running dyads over several sessions has distitnct
disadvantages if one is Interested in delineating preasymptotic

interaction patterns which distinguish Cooperators and Noncooperators.

Study 3: An Easy PD and a Ck Game

A. FEasy PD Game

—If a P(C) criterion is set 2t > .500 then five of the 10 Doves
and seven of the 10 Hawks in this game are correctly classified (60%).

The notion of a cautious trust gives rise to the following rules.
Decision Rule #l: If there is an absence of a P(C) role effect (i.e.

HiC - LoC difference 1s<.200 on 2/3 of the last 3 blocks or <.300 on
1/3 of the last 3 ialocks), then classify the dyad as a Dove. If such
a role effect does exist, then classify the dyad as a Hawk,

This single rule, which only considers the magnitude of the co-
operative signal, classifies 17 of the twenty dyads correctly (85%).
Nine of the 10 Doves and eight of the 10 Hawks are correctly identified.
If the firmess aspect of a cautious trust is also considered we find
that the two Hawks who were incorrsctly classified as Doves do not
display any evidence of firmness {i.e. D reciprocity is< .500 for at
least one member). Furthermore, the single Dove dyad which was mis-
claseified under Rule #1, displays both signalling and firmmess com--
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f ponents in its preasymptotic interactions through a high and mutual
/ level of trustworthiness. Therefore, if the firmness element is also
| considered, a full 100%Z of the Doves and Hawks are classified correctly.
-B. --Chicken Game

"If we again set the P(C) criterion at .500, then 17 of the
twenty dyads in this game are correctly classified (85%). Three
Hawks are incorrectly classified as Doves using this rule.

The decision rules based on a cautious trust notion are
presented below.
Decision Rule #1: If both dyad members display a level of trust-

worthiness greater than ..500 then classify the dyad as a Dove, other-
" wise classify it as a Hawk.

This single variable vhich incorporates both the signé]ling
and firmness components of a cautlous trust correctly classifies 18
of the twenty dyads (90%Z). One Dove and one Hawk dyad are mis-
classified. The incorrectly labelled Doves display a trustworthiness
role effect (HiC)LoC by .500) and a high level of D reciprocity,
indicating signalling and firmmess componénts , respectively. The in-
correctly labelled Hawks continue to be misclassified when alternate
criteria are examined.

If instead of using the trustworthiness variable as the major
criterion, decision rule #1 from the PD game in Study 3 is applied,
the féllovdng results occur. Six of the 10 Hawks and eight of the 10
Doves are classified correctly. The two Doves who are incorrectly

labelled under this decision rule display a high and mutual level of
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trustworthiness. Of the four Hawks who are incorrectly labelled due
to the absence of a P(C) role effect, three of them display a complete
absence of firmmess. In each of these dyads there is a trustworthiness
role effect (HiC - LoC .400) and at least one dyad member displays a
level of D reciprocity of less than .500. These considerations lead
to an accuracy of 95% for the dyads in this Chicken game.

Although these levels of accuracy are very high they involve
only the groups of maximal contrast. When the Mugwumps in both games
are considered, the degree of accuracy decreases somewhat. Let us
consider all 60 dyads in this last study, specifying the decision rules
for Doves, Hawks and Mugwumps. The rules will be slightly different
-than those given above.

Decision Rule for Classifying Doves: If a dyad does not display a

P(C) role effect (i.e. HiC - LoC difference 1s<(.300 on all three of
the last three Vincent blocks), and also displays a) a high and mutual
level of trustworthiness (i.e.,” .500 for both), or b) both a trust-
worthiness role effect (i.e. HiC>than LoC by atleast .300) and a
high and mutual level of firmmess (i.e. D reciprocity> .500 for both),
then classify the dyad as a Dove.

‘ This rule correctly classifies 10 of the Doves in the PD game
and eight in the Ck game.
Decision Bule for Classifying Hawks: If a) there is a P(C) role effect

(i.e. HiC - LoC difference %.300 on at least ocne of the last three Vin-
cent blocks), or b) there is a trustworthiness role effect (HiC - IoC
difference >.300) and at least one.member lacks firmness (i.e. D

reciprocity is £.500), then classify the dyad as a Hawk.

[
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/ This rule correctly classifies 10 of the PD Hawks and eight of
; the Ck Hawks. If these revised rules are applied only to these ex-

i
i

/ treme groups, an accuracy of 100% and 80% is obtained for the PD and
Ck game, respectively.
Decision Rule for Classifying Mugwumps: If a dyad does not display

either of the above behavior patterns, then classify the dyad as a
Mugwump.

This rule correctly classifies one of the PD and two of the
Ck Mugwumps. The overall levels of accuracy then are 70% and 60%
-correct (21/30 and 18/30) for the PD and Ck games, respectively.
Given that all 60 dyads are being considered, this degree of accuracy
is very encouraging. By chance alone, one would expect only 33%

accuracy.

By way of contrast, let us compare the accuracy of the

decision rules based on a cautious trust with some alternatives., In

the above presentation the effectiveness of the overall level of P(C)

has been considered and found to produce better than chance results

when only the extreme groups are compared. Let us examine the effective-
ness of a simple P(C) criterion for all the data. If a criteriocn of

P(c) <.L0O is set for the Hawks, and a P(C))>.6C0 for the Doves, the

L00 - 600 interval falls to the Mugwumps. Using these criteria, 15
ofAthé 30 dyads in the PD game and 1) of the 30 dyads in the Ck gaxme,

are correctly identified, yielding 50% and 47% accuracy, respectively.
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If different P(C) criteria are set, the results are very
similar. If instead of setting absolute values of P(C), the highest
10. values of P(C) are considered Doves, the lowest 10 values are
labelled Hawks and the middle 10 values classified as Hngwhmps, the
following results occur. In the PD game 15 of the 30 dyads, and in the
Ck game, 19 of the 30 dyads, are correctly classified (50% ;nd 633%,
respectively).

- Thesz results speak to the supefiority of the cautious trust
notion for providing decision rules to accurately classify irdividual
dyads, over the use of the most popular dependent variable in con-
flict research using a mixed-motive paradigm. The cauticus trust

~'strategy provides information about how the generally higher level of
Cs found in the Cooperators! preasymptotic data 1s distributed in terms
of the dyadic relationship. The many studies which programmed various
levels of P(C) to their subjects found little difference between one
value of programmed P(C) and another (cf. Introduction). These studies
did not consider any other aspects of the interdyadic relaticnship in
terms of temporal or role effects. It is to these issues that the
notion of a cautious trust strategy contributes some important informa-
tion, which should aid in the design of future studies in which strategy
is manipulated as an independent variable.

The levels of accuracy for predicting outcomes in the Ck game
are very similar for the cautious trust and the second P(C) rule.
ﬁowever, it may be argued that the cautious trust rule is more useful
both in-terms of understanding the important processes which are

operating, and in designing further studies. The cautiocus trust rules

&
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specify much more information about the relationship which is necessary
for a dyad to develop if cooperation is desired. The implication of
the second P(C) rule is that the more preasymptotic cooperation the
more likely is the dyad to attain a cooperative outcome. Although
this may be true in certain cases, e.g. a Ck game, the cautious trust |
rules have the advantage of covering a broader range of conflict
situations (e.g. 70% correct in the PD game compared to 50% accuracy
for the P(C) rule). The degree of detail offered by the cautious
trust strategy provides reasonable hypotheses to be tested ex-
perimentally. The P(C) rule makes no such promises.

Although the cautious tmst notion allows the accurate pre-
diction of stable outcomes from the preasymptotic date of most dyads,
there are clearly other elements which are important for the establish-
ment of a cooperative state. The level of accuracy for the Mugwump
dyads is very low, several of whom display a cautious trust. Whether
these results indicate that the pattern of play described as a cautious
trust is not a sufficient cause of cooperative outcomes, or whether
there is an interaction between strategy and some other, perhaps

cognitive and/or emotional, factors, is a matter for further study.



Appendix D: Data -

The trial by trial responses og Meach dyad in eaci; of the four
games reported is presented here. The data is presented in the
following format: 1 = both partners make Cs; 2 = HiC partner makes
a C and LoC partner makes a D; 3 = HiC makes a D and LoC makes a C;

L = both partners mske a D. N A

The numbers in the extreme left hand column are the subjects!
identification numbers, e.g. in Study 1, the first dyad consists of
subjects identified as 26 and 28. Next follows the respSnses over

trials to criterion (NTTC) for that dyad. The number in the extreme

right hand column indicates the dyad's level of P(C) over the
corresponding 50 trial block
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