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SEX AND COMMUNICATION EFFECTS IN A MIXED-MOTIVE GAME
Je-MJELT. Gibbs
ABSTRACT

This study investigates the effects of restricted communication
opportunity and the sex of the subject on co-operative responses

made by British dyads in a 180-trial matrix version of Prisoner's
Dilemma.

The first experiment employed 20 male, 20 female and 20 mixed-sex
dyads who were assigned to one of four verbal communication condi-—
tionss none allowed; allowed before trial 1; allowed after trial 31
allowed throughout. No differences due to the sex of the dyad were
demonstrated but communication allowed throughout elicited significantly
higher levels of co-operation.

A financial incentive was introduced into the second experiment. Tuwo
communication conditions were retained: none allowed; allowed after
trial 31. 10 male and 10 female dyads took part. Communication
opportunity elicited higher levels aof co-operation, especially for
male pairs. Subjects were more than twice as co-operative when
offered a financial incentive.

Both of these experiments were conducted by a female E, the author.
Uhen experiment 2 was replicated by a male E communicaction effects,
but no sex effects, were observed. However, there were no effects due
to the sex of the subject but there was a main communication effect
when Expts. 2 and 3 were replicated in a balanced sex of E.design.
However, the female experimenter elicited higher levels of co-
operation from all subjects regardless of their sex.

The data from Expts. 2-4 were analysed in a multiple E design,
Communication opportunity elicited significantly higher levels of co-
operation and female Ss were less co-operative in the presence of male
experimenters, but only as the duration of the inter-action increased.
The experimenters themselves were found to elicit different levels of
co-operation from subjects regardless of the sex of the player or of
the sex of E.

Experiment 2 was replicated by the author using 32 American students.
American males were more co-operative than British men and both
American and British women. No communication effects were observed.
Experiment 2 was then repeated with E absent from the room. No
significant main or inter-—action effects were observed.

It seems that the presence of the experimenter, whatever their sex,
helps to define the psychological environment in which the subjects!

strategic inter-~action occurs.
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CHAPTER ONE : INTRODUCTION

This chapter outlines the development of Game Theory and research
into experimental games. Co-ordination Games, Zero~Sum and non
Zero-Sum Games are discussed and the essential features of the

Prisoner's Dilemma Game are noted.

1.1 Experimental Games

Game Theory was originally created as a new approach to economic
problems and, as a branch of mathematics, has provided a method

to formally investigate rational choice. Interest in Game Theory
arose after the publication in 1944 of 'Theory of Games and
Economic Behavior' by John von Neumann and Oskar Morgenstern which
extended the use of mathematics to analyse outcomes of an
individual's possible decisions when dependent on those of another
person rather than on chance. This view was attractive to social
psychologists who preferred to try and understand people as
rational decision makers rather than as guided by instinctive and
irrational drives. Traditional theories of interdependent decision
making have tended to follow a causal, mechanistic modé. of human
behaviour, but these have been able to provide only a partial
analysis of deliberate, purposeful interdependent decisions where
participants have preferences among the available outcomes,
Although Game Theory has made positive contributions to economics
it has had less effect than might have been expected on the

theoretical development of the Social Sciences.

One difficulty is that there has been some confusion over

terminology. UWhilst activities such as chess are often referred
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to as 'games' by bhoth the layman and the social scientist, other
activities commonly referred to as 'games' by the layman (e.g.
solitaire) are not amenable to Game Theory analysis. On the other
hand, other events such as social and political conflicts, rarely
referred to as 'games' by the layman, may be analysed in terms of
the theory of games. According to the theory an important

feature of gaming situations is that each participant has partial
control over outcomes. The goal of the theory is to find a

solution to such games,

According to Game Theory the decision makers have conflicting
goals yet the outcomes are interdependent to a greater or lesser
extent., Shubik (1964) proposed that each player is an autonomous
decision making unit which operates towards an objective which
will determineg their choices according to the availability of
resources, The use of these resources also depends on the rules

of the game which prescribe certain limitations.

The model of reality is provided by a game of strategy, defined
by Rapoport and Chammah (1965a) as "a situation in which two or
more 'players' make choices among available alternatives (moves).
The totality of choices determines the outcome of the game and it
is assumed that the rank order of preference for the outcome is
different for different players. Thus the 'interests' of the
players are generally in conflict. Whether these interests are
diametrically opposed or only partly opposed depends on the type

of game" (P.9), Such a game must therefore have a set of n players,
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each with a set of strategies, and a pay-off function for each

player (Wiberg, 1972).

Rapoport and Guyer (1966) have shown that there are 78
strategically different games in which two players can rank the
four outcomes in a 2 x 2 matrix gamg the simplest type of game.
There are three main categories of games:- 1) purely co-
operative (co-ordination) games; 2) purely competitive (zero-
sum) games; and 3) non zero-sum games, termed 'mixed-motive!'
games by Luce and Raiffa (1957). Rapoport and Chammah's
definition of a game of strategy actually excludes purely co-
operative co-ordination games although they are included by

Schelling (1960).

l.2 Co~ordination Games

These games are purely co-operative in nature as the interests
of all the players coincide completely at all times. These games
have received less attention than others partly because formal
Game Theory Cannotlprovide a solution as there is no conflict of
interests., There is nothing in the formal structure of the game

to point to a 'best' strategy.

An example of such a game'for 2 players would be calling heads or
tails for a coin - if both players choose the same they get £1
each. Solutions to such games may depend on tacit communication
or non verbal cues and informal game analysis is helpful here.
Where tacit communication is not possible players may have to use

'telepathic' communication and guess what the other person will
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choose based, wherever possible, on a salient feature of the
game. It can be seen that the problem dissolves if overt

communication is allowed.

Schelling (1960) has arqued that co~ordination games are not
as psychologically simple as they might appear. Often the
strategies are quite subtle and may involve complex processes

such as "I guess that you guess that I guess eesees 2tc.”

13 Zero~Sum Games

The essential feature of zero-sum games is opposition of interests.
They assume that when the pay~off to one player is equal to x the
pay-off to the other player is - x, such as in poker. Thus the
gains of one playsr are equal to the losses of the other. The
rational solution, proved by Von Neumann and Morgenstern to exist
for all zero-sum games, is to adopt the minimax straﬁegy of
maximising gains and minimising losses so that each player adopts
a strategy which will guarantee him the best of the worst possible
outcomes., Thus it is possible to identify the equilibrium points
on the matrix where neither player {assumed to be logical) could
regret his choice given knowledge of the other player's

intentions,

An example of a zero-sum game is the Matching Pennies Game,
described by Hamburger (1979). This is a two-person game where
player 1 is called "Matchmaker" and Player 2 is termed "Variety-

Seeker", Each player places a penny either head up or tail up
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so that the other player cannot see it. They then uncover the
pennies simultaneously. Matchmaker gets both pennies if they
show the same face but variety-seeker wins both pennies if they
show one head and one tail., Thus, money is neither created nor
destroyed and the gains of one player are equivalent to the

losses of the other.

The evidence available appears to support the idea that the
normative strategy prescribed by the theory is followed by naive
players of zero-sum games. Lieberman (1960) using a 3 x 3 two-
person zers-sum game found that by the final ten trials of the
game ninety per cent of players made the rational choice as

prescribed by the thseory.

Rapoport and Chammah (1965a) identified two distinct types of
two-person zero-sum game where the concept of rationality is an
essential feature. One type, with a "saddle point" has a
strategy which is most favourable for both players. To find the
solution on the matrix the player chooses the payoff which is
lowest inthe row and highest in the column. This saddle point,
named after the point on a horse's saddle which is lowest with
respect to the horse's longitudinal plane and highest with
respect to its vertical plane, is the rational strategy whose
outcome cannot be improved by either player. The second type
has no single best strategy yet there is a best mixture of
strategies i.e. strategies are altered so that each strategy is

chosen with a given relative frequency. Each player is then



6o

assured of the largest pay-off he can expect given the limitations
of the particular. game. In zero-sum games the formal solution is
unaffected by communication opportunities as bargaining is not
advantageous for rational players. To find the best strategy it
is simply necessary to ask oneself what the worst possible out-

come would be.

It can be seen, then, that zero-sum games conform more to the
prescriptive requirements of Game Theory, Most recreational games
are zero-sum but relatively few social encounters have the
structual property that pay-offs for each outcome add up to zero.,
In non zero-sum (mixedemotive)vgames the concept of rationality is
less clear since the interests of the players are neither strictly

coincident nor strictly opposed.

1.4 Non Zero-5um Games

The non zero-sum game defies complete formal analysis. The games
involve two motives of co-operation and competition which co-

exist between two players whose interests are therefore partly
coincident and partly opposed. Thus in non zero-sum games, which
involve more realistic representations of conflict situations under
study in the social sciences (albeit in the encapsulated
environment of a laboratory), the gain of one player is not
necessarily equivalent to the loss of the other and both players
may gain or lose at the same time. In addition to the inter-
persanal conflict existing in the game a player may also have

intrapersonal conflict arising from the clash of motives.



Formal Game Theory is unable to provide a rational sclution in
mixed-motive games since there is no way of deciding the
'normative' strategy. Formal theory rests on the assumption
that a player will obtain and process all the available
information in a situation and that the response (to maximise
gain and minimise loss) is strictly determined by this
information, However, there is no one optimal strategy as
compromise 1s possible and thus no convincing solution

analagous to the minimax solution can be found.

Pruitt and Kimmel(1977) suggest that experimental games are an
'operational outgrowth'! of the earlier theoretical developments
which had limit;d applicability and weak predictive pouwer.
Earlier fields of study in social conflict and interpersonal
relations had not fully acknouwledged the interdependencies of
the parties involved nor the influence of incentives on=cial

behaviour. Experimental games provided a laboratory method to

provide a precise definition of the reward structures and of the

way parties are dependent on one another. Since formal theory
is inadequate, informal analysis is necessary for insights into
the pattern of choices made by players of mixed-motive games,

as the "best!" decision is ambivalent.

The range of possibilities in strategic interaction is immense.,
Not surprisingly, researchers have concentrated on the simplest
of all games -~ the 2 x 2 game where two decision makers each

have two options before them. Rapoport and Guyer (1966) were
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able to identify 78Vstrategically different 2 x 2 games and, of
these, Rapoport(1967a) further identified twelveksymmetrical
games which have identical pay=off matrices for both players.
Eight of these are described as "trivial" as they possess
optimal equilibrium points i.e. the same outcome is most
preferred by.:both players and there is therefore no conflict of
interests., Rapoport defined four 2 x 2 non~trivial symmetrical
games without optimal équilibria: Leader, Hero, Exploiter and
Martyr. Each player has the same matrix and there is no single
outcome that cén be predicted by the formal theory as a conflict
of interests exists. Rapoport (1967a) considers that each of
these non-trivial symmetrical games bring four distinct types
of psychological pressure to bear on the players. However, the
four games have received unequal treatment by researchers and
most empirical research has focused on the Martyr Game, more

popularly knoun as Prisoner's Dilemma,.

1.5 Prisoner's Dilemma

The Prisoner's Dilemma has generated much empirical research,
largely due to its status as a genuine dilemma or paradox.

For, as Rapoport and Chammah (1965a) state "the rational choice
of strategy by both players leads to an outcome which is worse

for both than if they had chosen their strategies 'irrationally' ®

(P.13).

Attention was first drawn to this game by Merrill Flood in 1951

but the interpretation normally given to the Prisoner's Dilemma (P.D.)
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is attributed to A.W, Tucker. Tuwo people suspected of being
accomplices in a serious crime are arrested by the police and
taken into custody where they are placed in separate cells,
unable to communicate with one another. However, the prosecutor
‘has insufficient evidence for a conviction without a confession
from at least one of the prisoners. The following options are
made known to them: 1) if one suspect confesses to the crime
and the other suspect does not, suspect 1 is given his freedom
for turning Queen's evidence and suspect 2 is given, say,. a 10
year prison sentencej 2) if both confess, both suspects will
receive a reduced prison sentence of 5 years; 3) if both
suspects remain silent both will be convicted on a lesser charge

and each receive prison sentences of 1 year,

These alternatives, and pay-offs resulting from choices made
on the basis of these, can be presented in a symmetrical 2 x 2

matrix (Figure 1).

Figure 1 s A Prisoner's Dilemma Matrix

Suspect 2 Pay-offs
Don't confess Confess
l IR
Don't D yrs Suspect 1
pec
Confess | I [:j
10 yrs
Suspect 2
Suspect 1 N HHH
R
5 yrs
Confess |
5 yrs l
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The dilemma of the suspects is that it is in their individual
interests to confess whatever the other does but it is in their
collective interests not to, thus generating a mixture of inter-

personal and intrapersonal conflict.

Scodel et al (1959) defined the properties that a game of
strategy must have in order to be 'Priscner's Dilemma', The pay=-
offs for co-operative choices (C) and competitive choices (the
defection strategy, D) must satisfy given rules. These are

shown below in Figure 2, where Rapoport's (1966) notation has

been adopted,.

Figure 2 : The Properties of Prisoner's Dilemma

Player 2
C D where
C IJ l L R = Reward
S = 'Sucker's' pay-off
1 ’ R l‘ 5 T = Temptation
Player 1 P = Punishment
N
\\ N
NI |
S : p
L N
\\ \\

Rules
i) 2R=> § + T= 2p

ii) T> R=P=>S5

The blayer is faced with a series of binary decisions where the

pay-off is a function of joint action. Choosing D is the
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individual's "best" or least risky strategy whilst the "best"
strategy for maximising the pay-off for both is C. 0O'Cennor et
al (1972) point out that, according to Game Theory, "When faced
with two 'risky' choices, the choice of greater pay-off, or
utility, is always preferred" (P.21). In the Prisoner's
Dilemma, howsver, the nature of rationality becomeé increasingly
ambivalent. The D strategy strictly dominates the C alternative
in the sense that D is the best choice no matter what the other
does. If either player chooses D it would be rational for the
other player to do the same as he cannot be assured of a better
outcomes But, paradoxically, if both players are rational in
the game theoretic sense and always choose the alternative with
the iarger utility, (the only possible equilibrium pair DD) they
both lose. The C alternative is more attractive only if one can
be assured the other player will do the same. Thus, the

minimax choice, D, may be motivated by caution, whereas the non-

minimax strategy, C, has an element of risk.

Rapoport (1966) attempted to take into account the mutual
perception of the other player's rationality when trying to
account for the strategy of individual players:

"The best outcome for both of us is (C,C). However,
if player 2 assumes that I shall choose C, he may
well play D to win the largest pay-off., To protect
myself 1 will also play De. But this makes for a
loss for both of us. 2 rational players certainly
deserve the outcome (G,C). I am rational and, by

the fundamental notion of Game Theory, I must
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assume that player 2 is also rational., If I
have come to the '‘gonclusion that C is the
rational choice, he too must have come to the
same conclusion. Now, knowing that he will
play C, what shall I play? Shall I not play D
to receive the greater pay-off? But if I have
come to this concldsion, he has also probably
done so. Again we end up with (D,D). To
ensure that he does not come to the conclusion
that he should play D, I had better avoid it
also. for if I avoid it and am rational, he too
will avoid it if he is rational. On the other
hand, if rationality prescribes D, then it must
also prescribe D for him. At any rate, because
of the symmetry of the game, rationality mﬁst

prescribe the same choice to both., But if both

choose the same, then (C,C) and (D,D) are the only
possible outcomes. Of these, (C,C) is clearly the
better. Therefore, I should choose C " (P.141).
Luce and Raiffé (1957) maintain that the standard minimax strateqy
(D,D) is the only rational solution in a single trial version of
P.D. They accept, however, that a tacit agreement to choose
(C,C) may arise in multiplay P.D. but consider that this is
unstable as unilateral defection will result in increased pay-
offs for the defector. Thus, (D,D) may still be the only
rational solution in multiplay P.D. $ince " ceseee if a
player defects and his cpponent does not, then he profits; where-
as, if he fails to defect and his opponent does, he loses more

than if he would if they were both to defect eeeeee" (P.97).
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Rapoport and Chammaﬁ (1965a) distinguish between co-operative

and non—-co-operative games in the theory of non zero-sum games.
This usage of 'co-operative' and 'competitive' dates back to von
Neumann and Morgenstern (1944) and must not be confused with the
more popular usage above to distinguish different strategic
structures., Prisoner's Dilemma is, by definition, a non-co-
operative game in this sense as a dilemma would no longer exist if
the players could make an enforceable agreemeﬁt to co-operate.
However, if the agreement was pot enforceable a new dilemma would
arise as it is in the interests of each individual to break the
agfeement regardless of whether or not the other kept it. 1In

this sense, Prisoner's Dilemma may be regarded as a series of
different games. If one person failed to defect he would lose
more if the other defected than if they both defected. Although
the (C,C) choice is collectively more desirable it is unstable since
each player must be both trusting and trustworthy (Rapoport?1964).
The paradox of the Prisoner's Dilemma has led Luce and Raiffa

(1957) to declare "There should be a law against such games!"(P.97).
As a prescriptive theory then, Game Theory is inadeguate in solving
the conflicts associated with mixed-motive gamej it seems therefore

- that the concept of rationality must_be.rquﬁ;nedu

One of the most reliable findings is the relatively low level of
co-operation obtained on P.D. under most conditions (e.g. Gallo
and MeClintock, 1965). Luce and Raiffa (1957) maintained that

whilst (D,D) is the 'rational' solution in a single trial version
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of the game a tacit agreement will be made to play (C,C)

even though this is inherently unstable. This does not always
seem to be the case. Empirical research employing the P.D.
matrix as a research tool has attempted to answer the question:
under what conditions will players be likely to trust each other
sufficiently to risk adopting the mutually rewarding, but
unstable, strategy? During the last twenty years or so,
experimental gaming has generated over 1,000 published studies

(Pruitt and Kimmel, 1977).

An extensive research programme in two-person games has been
reported by Rapoport and Chammah (1965a) using seven different
matrices conforming to the formal requirements of Prisoner's
Dilemma. They found, as the theory predicts, that the
distribution of choices between C and D alternatives varies as
a function of the expected utilities of the alternatives. Thus,
if the other pay-offs are held constant, the selection of the C
alternative increases as R and S increase, and decreases as T

and P increase.

Rapoport and Chammah (1965a) also demonstrated a marked tendency
for one player to imitate the other in reiterated Prisoner's
Dilemma and they cbnsider»that any effects due to

personality differences become masked during prolonged inter-
action, Pairs of male students (nearly 911 of whom were un-—
acquainted) playedVZOD iterations of P.D. and the pattern of

choices over time was investigated. An initial trend towards
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increased defection was observed but, after a while, the
frequency of co-operative choices increased, referred to as
the 'recovery' period. Dncé CC is established defection is
unlikely to be rewarded because of the 'retaliation' that
would occur by the other player. Rapoport and Chammah
concluded that the "steady decline of the unilateral states,
i.e., the incréasing predominance of CC and DD states, is
evidently responsible for the fact that paired players become
more and more like each other in repeated plays of Prisoner's

Dilemma" (P.102).

it can be seen, then, that the choices in this type of mixed-
motive game have often been thought to measure the co-operative
or éompetitive orientations of the players. A 'co-cperative!
choice C (see Figure 2) is thus considered indicative of a
trusting attitude towards the other player whilst the
"competitive' choice D indicates, in part, a distrust of the
partner and a desire to maximise his own gains at the expense of
the other player. This is a simplistic view and Wrightsman (1966)
more realistically defined trusting behaviour to be evident not
only when the subject simply chose C but when he also expected the
other person to choose C (maximising the joint pay-off) and,
furthermore, gave reasons such as trust, fairness or co-operation
for doing so. In the same way, a D choice would only be
considered as distrusting of the other player if the subject

expected the other player to also choose D and gave concepts of
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distrust or 'fear' as reasons for doing sc. [lbre interestingly,
perhaps, since this aspect is often disregarded in the literature,
Wrightsman did not classify subjects! responses such as ‘'safety’
or 'equality'! to be indicative of either trusting or distrusting

behaviour.

Ward (1972), however, argued that the concept of trust applies only
to a subject's expectation of the other player's choices and

that each choice in fact stems from both the egpectatian of the
other player's choices and self-motivation. She suggested that
whilst the expectations of subjects are related to attitudes
towards others, self-motivation is related more to the personality
dynamics of the individual. However, her 1972 study gave little
support to this notion and a more useful approach in understanding
choices on P.D. has been that of Messick and McClintock (1968).
They assume three basic motivational orisntations in the choices
of any player of mixed-motive games : 1) maximising joint gain
(related to co-operation); 2) maximising relative gain (related
to competition); and, 3) maximising one's own pay-off

(individualism).

Such approaches do, at least, begin to explore the motivational
processes-involved in game analysis, but all such models of
behaviour assume that probabilities are constant within the
individual throughout the game and this is clearly not the case.
In addition each player is assumed to have full knowledge of the

game and Luce and Raiffa (1957) see this as "the real source of
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unreality in the model" (P. 55). Mack and Knight (1972) have
investigated the effect of additional information on choices

in Prisoner's Dilemma,. Mack and Knight hypothesised that
increased information would tend to increase rational choice
behaviour, They found that the addition of information about
both the nature of the game and the conssquences of Ss!

choices resulted in a higher level of competitive behaviour.

. Houwever, information on either the nature of the game or the
consequences of strategy choices presented alone was insufficient

to produce this effect.

Terhune (197D§ has pointed out that intention in conflict
situations is seldom obvious, and whilst a C choice may, indeed,
be co-operative it may also be attempting to lure the other
player into making the more vulnerable C choice in order to take
advantage of such a move with the other player receiving the
"Sucker's pay-off" (see Figure 2) on the next trial. Similarly,
a D choice might be defensive gor aggressive but could also be
used as a 'threat! and (Like the C choice) be used as a signal
for establishing and co-ordinating choices which maximise the
joint pay-off. On the other hand, Lieberman (1960), amongst
others, has noted that subjects often vary their strategies
simply out of boredom and one must therefore be very cautious in
imputing intention in the results of any such interaction. Such
effects may partly depend on the levels of incentives offered.

However, it is clear to anyone having observed subjects play
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iterated Prisoner's Dilemma that subjects' choices indicate
more than simply co-operation and competition or trust and
suspicion., The author feels that it is more likely for therse
to be large individual differences in the meanings of response
styles at any given point of the interaction and in the
assignation of probabilities. However, in the study to be
presented here, the concern is for differences in response
styles between.groups and for this reason the C choice will be
" broadly defined as a 'co-operative' choice and a D choice as a
'non-co-operative'! choice (following Pruitt and Kimmel, 1977).
This in no way detracts from the appreciation that in any one
instance a whole range of complex motives may be involved both
within and between individuals and, indeed, it is the author's
experience that subjects themselves can usually supply plausible

explanations for their behaviour,.

The appeal of these games for researchers is that they provide
a simple method for investigating aspects of strategic inter-~
action that have been impossible to study by other means. The
following two chapters examine some of the experimental gaming

studies over the last thirty years.
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CHAPTER TuWo : INDEPENDENT VARIABLES AFFECTING GAME
BEHAVIOUR

This chapter presents a general account of investigations to
measure the effects of various parameters on the outcome of two-
person variations of P.D., Matrix manipulations, pre-game
instructions, incentive levels, the strategy and perception of
the other player and communication opportunities are discussed,

Individual differences are discussed in Chapter Three.

2.1 Pay-off Manipulations

Variations in the magnitude of pay-offs can occur as long as the
ordinal rankings are maintained. In Prisoner's Dilemma this is
when 2R> T + S=2P and T=- R=r S>> P, Game Theory assumes that
mgtrix variations would not affect a change in subjects!
behaviour because the relationships amongst the pay-off utility
values have not altered., However, whilst the rules of the P.D.
game can be maintained, it seems that the discrepancy betuween S
and T (see Figure 2) can be manipulated such that the temptation
to defect increases. Rapoport and Orwant (1972) proposed an
index of competitive advantage, which can be calculated by sub~
tracting the value of S from T. ‘Minas et al (1960) found, as
expected, that enlarging the competitive index resulted in a
higher level of competitive (or, at least, non-co-operative)

play.

In their 1965 (a) study Rapoport and Chammah used seven different
matrices which conformed to the formal requirements of P.D.

They found that, of these, the least biased towards either choice
was one where T = 10, R = 5, § = -10 and P = -1, Rapoport and

Chammah actually used pairs of subjects for their research (10

4
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pairs played each of the games 300 times) whilst the 1966 °
study by Bixenstine and Blundell systematically varied pay-
offs while the behaviour of the subjects' 'robot' opponent
was held constant. However, as predicted, there was a smaller
probability of an altermative being chosen when there was a

decrease in its expected utility.

Other manipulations have tended to relax the rules of P.D. and
are therefore not pertinent to the present discussion. However,
it seems that in general subjects respond in predictable ways to

manipulations of the pay-off matrix.

242 Pre~Game Instructions

Wrightsman et al (1967) noted that the instructions used in
experimental games are often overlooked and it is certainly the
case that they are seldom fully specified., Similarly, pre-game

experience and instructions fail to be recorded.

Wrightsman, Lucker et al (1972) varied the completeness of three
sets of instructions. The highest level of co-operative responses
was produced by a set of instructiomns. which included both basic
information and illustrated examples. Bedell and Sistrumk
(1973) argued that instructions using concepts such as 'game!
and 'player' tend to present an individualistic set which, they
claim, is linked to the freguently reported finding that women

play less co-operatively than men on Prisoner's Dilemma.
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2.3 Effects of Incentive

Most of the studies in this area have involved rewards in the
form of real or imaginary money but the evidence is contradictory.
At the time the present series of experiments were conducted

(1975 - 1977) the level of incentive was not considered an
important factor. One of the reasons for this may have been

that pay-offs with real or imaginary money had been so small as
to have had little effect on subjects' motivation. Inconsistent
findings may also have been the result of using games which have
different structural and conceptual properties and, moreover, few
studies have.varied the reward values within a constant experi-

mental design.

Evans (1964) employed two incentive conditions : 1) imaginary
money; 2) points to be added fo S's examination score. He found
no differences in the number of co-operative choices and concluded
that generalisations could be made across situations. However,

he used only a 6-trial P.D. game and we have seen that such a
design is hardly-likely to investigate the changing motivational
factors which occur in multi-play P.D. The question of
credibility also arises: do subjects really believe that their

performance in the game will affect their examination score?

The above study compared an academic achievement incentive with
an imaginary financial incentive. Other investigators have
varied the levels of one type of incentive, usually a monetary

incentive due to the ease of specifying values., For example,
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Gallo (1963) found that co-operative behaviour increased when
fairly large amounts of real money were at stake compared to
imaginary money. However, Gallo used the simulated trucker's
game (see Deutsch and Krauss, 1962) and these effects may not be
capable of generalisation to the traditional P.D. game., Uuhen
Gallo (1966) used a P.D. matrix no significant effects on the
level of co-operation were found when the reward values were
varied. Unfortunately, each subject played in both of the
treatment conditions which somewhat limits the conclusions that

can be drawn from this study.

In another study using real and imaginary rewards Wrightsman
(1966) employed three incentive conditions. In one condition S5s
were told they could keep their winnings (apparently believed by
90 per cent of the subjects), in an imaginary money condition Ss
played 'for fun' and in the third condition Ss were given no
information, No significant differences in co-operative
behaviour were demonstrated. However, the design was a sequential
choice 2-trial game and generalisation to simultaneous choice

multi-play P.D. would not be advisable.

It may be that incentive levels interact with the motivation of
the subject. Stahelski and Kelley (1969) using a P.D. matrix
paired together Ss who said they would compete prior to the game.
In a points reward system they became increasingly "bompetitive'
over 30 trials whefeas self-described 'co-operators' became less

co—-operative in both a money and a points incentive condition,
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Radlow, Weidner and Hurst (1968) also used a P.D. matrix with
an imaginary money condition and a real money condition where
subjects were paid winnings on one randomly selected trial.
The real money‘pondition had some effect on increasing co~
operative choices but the orienting instructions (e.g. whether
Ss were given a co-operative or competitive set) were found to
be more important. It seems, then, that incentives probably
intertact with other variables, yet to be fully specified, in

determining choices on Prisoner's Dilemma,

2.4 Strategy and Perception of Other

Many studies have employed a simulated 'other player' where
each S believes he is playing another subject but is, in Féct,
playing against a pre-programmed set of responses. McClintock
et al (1963) used random strategies of 85 per cent, 50 per cent
and 15 per cent co-operative responses from the simulated other
player but found no demonstrable effect on the real subjects!
choices. Even a 95 per cent co~operative strategy seems to be
unable to elicit more than 50 per cent co-operative choices from
the real subject (Bixenstine and Wilson, 1963). This tendency
to exploit "pacifist" strategies has been found in many other
games, Reychler (1979) demonstrated that the level of
exploitation may depend on other factors as well. However, the
pattern of C choices may have more effect than simply the

frequency of C choices.
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Solomon (1960)‘found subjects to be more co-operative when
playing against a matching strategy from the simulated other
player than against either an unconditionally non-co-operative
or unconditionally co-operative strategy. Oskamp (1971)
concluded that a change in programmed co-operation from low to
high was more effective in eliciting co-operative responses
from the subject than a change from high to low. This is
consistent with the well~known study by Harford and Solomon
(1967) which demonstrated that the 'reformed sinner' strategy
of initial non-co-operation followed by unconditional co-
operation and thencconditional co-operation (where the stooge
co~operates only if the subject co-operated in the preceding
trial) is more effective in eliciting co-operation from a
subject than the 'lapsed saint' strategy (an initial co-

operative strategy followed by condiﬁional co-operation).

The perception of the Other has been shown to influence game
behaviour. UWhilst Grant and Sermatl(1969) found no ckear link
between status and behaviour, Mack (1976) found that status

(where the Other's status was varied within a University setting) did
have an effect. More non-co-operative behaviour was observed

under conditions of egual status,

Information concerning the Other's past game behaviour also
influences subjects' subsequent choices. Braver and Rohrer
(1975) found that subjects co-operated more when:the Other was

depicted as trustworthy and co-cperated less when they were
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perceived as exploitative. Baxter (1969) found that more co-
operation occurred following information about the Other's

co-operative, as opposed to their competitive, characteristics.

However, the author agrees with the position taken by Vinacke
(1969) who argues that the introduction of a simulated ‘'other
player' eliminates what may be the most important feature of the
gaming situation and that attention should instead be focused on
the outcome of games in which social inter~action is permitted

to occur.

2.5 Effects of Communication Opportunities

As noted earlier, the traditional P.D. game does not allow
communication between the players as the theory assumes the pay-
off matrix contains all possible contingencies for each player to
make a rational decision. However, even though communication
opportunities are introduced, the game still remains non-co-
operative in £he theoretical sense as any pacts made are not
enforceable, Thus, a new dilemma arises as it is in the collective
interest to keep the agreement but in the irdividual interest

to break the agreement regardless of what the other player does.

An early study by Mintz (1951) showed that the task of pulling
cones out of a bottle which was slowly filling with water was
facilitated by opportunities for discussion between the co-acting
players. Common sense might well argue that opportunities for

communication are more likely to increase the gross number of
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co-operative choices made by players, but the effects in two-
person, non zero-sum games have not been clearly established and
are probably related to the specific circumstances of each study.
As has been the case with the investigation of personality
variables, few replications have been made. Gallo and McClintock
(1965) conclude, with reference to P.D., "Finally, opportunities
for communication may, but do not necessarily, ameliorate the
conflict present in the game" (P.75). For, as Terhune (1968)
points out, the opportunities to communicate may not be used at

all, used for the purposes of deceit or even used ineptly.

As in other areas of P.D. research, the generalisability of
results is hampered by the definition of the independent variable.
Wichman (1972) notes that, "Speaking into strange apparatus,
passing 'canned noted', writing notes spontaneously, and talking
to each other before making a decision have all been lumped
tpgether under the common rubric 'communication', while the many
impoftant non-verbal forms of communication have been largely
ignored". (P,198). Wichman adds that the small numbers of trials
often used in gaming designs do. not allow the communication
opportunities -~ or, indeed, the inter-action -~to fully develop
and many of the messages are incomplete. Wichman's(1972) study
employed four communication conditions: 1) Isolation’(mhere the
éubject cannot see or hear the other player i.e. the traditional
P.D. game); 2) See only; 3) Hear only; and 4) See and Hear.

He found that over 70 trials subjects who could see sach other were
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slightly more co-operative than those in the Isclation condition,
but overall, subjects able to use the full range of communication
(See and Hear) behaved in a more mutually co-aperative, or
socially facilitating, way; Subjects in the Hear Only condition
reached the same high level of co~5peratinn as the See and Hear
group by the last block of ten trials. He concludes: "The
feeling that the other person can be influenced diminishes the

compelling nature of the competitive choice for each S" (P,205).

Wrightsman, 0'Connor and Baker (1972) conclude that, in general,
opportunities for communication facilitate co-operative
responding in the Prisoner's Dilemma although fixed or limited
opportunities may not do so. There is also the possibility that
the timing of the communication during the inter-action is
important in determining positive or negative effects. Becker
and McClintock (1967), for example, concluded that communication
between subjects prior to play on P.D. increasss the level of

mutual trust and facilitates co-operative responding, whether it

.be due to a motive to maximise one's own gain or joint gain by

such behaviour.

Any facilitating effect on joint co~operative behaviour by
opportunities tﬁ communicate may well be overcome if the other
player's behaviour encourages exploitation, or if there has been
distrust within the context of the inter-action. This latter
notion is consistent with Komorita and Mechling's (1967) study

which found that the number of trials before the other player
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'betrayed' the subject influenced the time it took to 'forgive!.

It seems obvious from Wichman's (1972) comments that more needs
to be known about the exact nature of the communication between
subjects. Tﬁus, the content and the prior assumptions of the

subjects (in terms of goals and expectations) about the nature

of the task need to be more fully investigated.

2.6 Conclusipns

pruitt and Kimmel (1977) point out that thevmost consistent
findings on P.D. résult from manipulating situational variables
such' as the strategyvof the 'other player!', varying the matrix
pay-offs and the experimental set provided by the instructions.
They suggest that experimental games typically inveolve an

unfamiliar strategic environment where subjects attempt to be as

rational as possible towards certain goals. Each P.D. setting

varies in the guality and guantity of interpersonal contacts
although studies involving greater intimacy between the
participants (e.g. Durkin, 1972) usually produce higher levels
of co-operative behaviour., The traditional P.D. gaming paradigm
does not allow communication as the theory assumes all
information is known. However, informal analysis has demonstrated
that even expectations about how the other will behave will

influence attembts to make a rational, strategic decision.
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CHAPTER THREE : INDIVIDUAL DIFFERENCES AND GAME
BEHAVIOUR

This chapter examines the relationship between choices on two-
person P.D. and persdnality or attitudinal characteristics.
Differences due to organismic variables (e.g. sex of the player)

are alsoc discussed,

3.1 Personality Variablss

Findings in this area have been inconsistent or conflicting.
Vinacke (1969) points out that people are not rational in the
game theoretical sense nor are guided wholly by responses to

all available information in the situation. As noted in Chapter
One, the intentions of the players may not be obvious and it
seems reasonable to suppose that the interpretations of another's
choicés are likely to be partly a function of predispositions to
be, say, suspicious or trusting of others. Terhune (1970)
considers that personality effects may be separated inte behaviour
potentials brought by the individual to the situation (which are
likely to determine the initial encounters) and the inter—actions
between the personality and the situation which contribute to

sach player's personal definition of 'the game being played'.

Amongst the most well-known studies of the effects of personality
variables are those by Deutsch (1960) and Lutzker (1960).

Deutsch looked at both 'trusting' and 'trustworthy' aspects of
the C choice and found that scores on the California F=Scale

(a measure of ‘authoritarianism') tended to correlate negatively
with co-operative behaviour in a two trial version of the P.D.

game., Subsequently, however, Wrighitsman (1966) was unablé to
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establish any relationship between authoritarianism-and
behaviour on a version of Prisoner's Dilemma. Fry (1965),
using a 3 x 3 co-ordination game, alsc found no significant

relationship,

Lutzker's (1960) study employed the Internationalism Scale
(an_inverse F scale correlate). He found that people having
high scores on Internationalism made fewer non-co~operative
responses in a Chicken Gaméq) than those who had high scores
on Isolationisme In addiﬁion, Internationalists tended not to
decrease co-operative responding over time, unlike the
Isolationists. In a study by McClintock et al (1965), which
gave one of the two players a high power role with influence
over the partner's outcome, Internationalists in the high power
role responded more oo—opératively than Isolationists to their
simulated partner. However, conflicting results have been noted
by, amongst ofhers,Pilisuk et al (1965, 1968) who found no such
differences between Internationalists and Isolationists in
behaviour on a game designed to simulate an arms race. In a 21 -
alternative Prisoner's Dilemma game, however, Pilisuk et al
(1965) noted that subjects high on 'Tolerance for Ambiguity!’

(related to the F—Séala) were more likely to have a co-operative

(1) chicken (sometimes called 'Exploiter') differs from P.D. in
that the protagonist must expose himself to risk of loss in order
to threaten his opponent. Since S » P, the DD outcome has the
lowest pay-off in the game (simulating a head-on collision) and

punishment is always bilateral.



orientation on the game ('doves') than subjects with low
'Tolerance for Ambiguity' who played in a less co-operative

way ('hawks').

Inconsistent results have also been demonstrated using the
Machiavellianism Scale (Christie and Merton, 1958). Christie

et al (1970) found that high Mach. subjects became increasingly
exploitative over time in a restricted Chicken Game when they
played against an 80% co-operativev'other‘. However, Wrightsman
(1966) using a non-restricted P.D. game found no such relation-
ship between game playing behaviour and scores on the

Machiavellianism Scale.

Several studies have used Wrightsman's (1966) Philosophies of
Human Nature Scale (P.H.N.)e Altruism, Trustworthiness and
Strength of Will scores were found to correlate positively with
co-operation in a Restricted Prisoner's Dilemma Game (Uejio and
Wrightsman, 1967). However, this significant finding only held
when the subject knew his partner was Caucasian. There was a
non-significant negative correlation when the Other was Japanese.
Wrightsman et al (1972) found a significant relationship between
scores on the Altruism Scale in anly one of 4 strategy conditibns.
No significant effects wefe noted for any of the other sub-scales

of the P.H.N.

Dominance, as a personality trait, has also been investigated in

attempts to correlate this trait with behaviour on games. Sermat



(1968) selected 20 high and 20 low dominance subjects who were
matched with like and with unlike partners in a pre-game
encounter. Subjects thought they were playing a Chicken Game
with their partner but in fact played against a pre-determined
strategy of 60% co-operation for 50 trials followed by 10% co-
operation for 60 trials. Sermat found that dominant subjects
played more competitively than submissive subjects on the last
60 trials. In addition,submissive subjects who were paired with
similar partners prior to the game were subseguently less

competitive than any of the other pairingse.

Moore and Mack (1972) used high dominance, low dominance and
mixed pairs for their study which employed a 300 trial version
of a Prisoner's Dilemma game. The measure of dominance chosen
was based on the 1939 Allport and Allport Ascendance - Sub-
mission Reaction Study., High dominance subjects, but not louw
dominance Ss, locked in sooner than mixed pairs and showed more
D responses, mutual D responses and more lock=in mutual D
responses than either of the other groups of subjects. In
additioﬁ, dominant subjects initiated more D responses compared
to low dominance Ss. The results confirmed Rapoport and
Chammah's (1965a) prediction that personality variables could
affect play on P.D. However, Moore and Mack pointed out that in
their study the differences were only obtained "when one of the
groups used in a comparison was such that the personality trait

might be expected to add to the effect of the dominating
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strategy. The resulﬁs, together with the failure of previous
experimenters to find any individual correlates of behavior
in this game, seem to indicate the weakness of the personality
variable, relative to the nature of the game, in influencing

behavior in the Prisoner's Dilemma" (P. 490).

Various studies have investigated the relationship between the
player's mental state and their game playing behaviour. It
might be expected that parancid players would be less trusting,
and fherefore less co-operative, than the other players. However,
Harford and Solomon (1969) found that parancid patients were
actually more co-operative than a sample of students. Knapp and
Podell (1968), on the other hand, found significant differences
between the levels of co-operation on the first trial of a
Restricted Prisoner's Dilemma game, but by the 100th trial this
difference had disappeared. However, their study employed a
programmed 'other' and it was discovered that the patients were
less affected by the differences in the strategies of the 'other!

than the students,.

It was suggested that a sense of group identity, fostering co-
operative behaviour, emerges as part of the adjustment to

hospital life. This view is supported by the 1969 study of
Wallace and Rothaus who found that pairs of schizophrenic patients
from the same ward played more co-operatively than pairs of

subjects selected from different wards.
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The majority of studies examining tHe relatiohship betueen
personality dimensions and mixed — motive games have failed

to identify any relationship. The reader is referred to the
review of the main research findings on personality effects

under taken by Baxter (1972) who points out that comparisons
between studies are made difficult by the fact that different
matrices and procedures may be employsd. To make generalisations
gven more difficult few replications have been made of studies
yielding positive results between co~operative choices and

personality dispositions and attitudes.

Baxter suggests, however, that‘need for aohievemeng is one
variable which does yield consistent results (e.g. Terhune (1968)
found subjects high on this measure are also the most co-operative,
although this may depend on the set of the game) but even in this
area-various measures of the variable, in addition to differences
in procedure, have been adopted. OUskamp (1971) demonstrated that
situational variables interact with the type of reward structure,
and it is therefore necessary to specify the procedure. FEven in
P.D. forms of mixed = motiv; games, many vériables‘-fin addition
to the reward structure - may affect the choices. Such factors
include the number of trials,the numbers of people involved,

(i.e. two-person or n-person P.D.), the strategy of the 'other
élayer' (if pre-programmed), the timing and knouledge of the
pay-offs, whether choices are made simultaneously or successively,

whether standard or expanded forms of P.D. are displayed and the
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number of choices available.

3.2 Personality Variables : Conclusions

It seems, then, that the personality traits brought to the

’ game situation do not, by themselves, determine the outcome.
However, Terhune (1970) concluded that personality dimensions
may be influential and suggested various ways in which
contemporary studies could be refined. These areas included
increased attention to incentives, improved personality
measurement, more complex experimental situations and increased
attention to the inter-action of the player's personality and

the game situation.

Pilisuk et al (1965) suggest it is the inter-action at each step
of the game that will determine the effect that personality
variables will have. Rapoport and Chammah (1965a) also concluded
that it was the inter—action between the members of the dyad that
was dominant rather than their predispositions teowards co-
operative behaviour, since with continuous inter-action partners
came to behave alike. It seems likely that some situations
depress personality effects and it should be remembered that the
situational factors associated with the laboratory environment
have not yet been fully explored; caution should therefore be

s gxercised in extrapolating to the world at large.

\ 3,3 Sex Differences

The study of sex differences has received/much attention in ths last
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decade (see, for example, Maccoby and Jacklin 1975), but Mischel
(1968) points out that global trait terms such as 'masculine’,
'feminine', 'aggressive', etc., are used to summarise what are,
in reality, complex behaviour patterns. During socialisation it
is reasonable to assume that many behaviours become sex-typed,
acquiring different values and meanings for males and females,
and many observed sex differences in adulthood may be the result
of the sex~role appropriateness, or the social desirability, of
a response., As many sex-~typed behaviours are situation specific
a knowledge of the environment in which behaviour occurs can
facilitate the prediction of events. An interesting approach to
the study of sex differences in behaviour is to attempt to
discover the factors determining the selection of certain

behaviours from the individual's repertoire of responses.

Role conflict seems more likely in women, as they -~ adg do men -
internalise the masculine values of the culture and in particular
situations women have a lower self-esteem than men and may even
be motivated to avoid success (Horner, 1968). Hoffman (1972)
believes that females do not develop confidence in their ability
to cope with the environment because of inadeguate encouragement
in their strivings for independence and exploratory play as

children.

How, then, do these differences between men and women affect
choices in mixed-motive games? .Some people, for example, may be

content to choose a satisfactory alternative rather than an
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optimal one, more closely resembling compromises found in real=-
life situations. Pruitt and Kimmel (1977) note that at least 68
studies in the experimental game literature have employed the
sex variable, possibly due to the ease of recruitiné subjects.
As in other areas of investigation, different procedures and
matrices have been adopted and a large number of studies rep;rt
no significant differences due to the sex of the player (s.g.
Kanouse and Weist, 1967; Lutzker, 19613 Bixenstine, Potash and
Wilson, 19633 Evans and Crumbauch, 19663 Wilson and Kayatani,

1968). However, the review below will be concerned more with

those studies that have demonstrated a sex difference.

The most often quoted finding is that males are more co~operative
than females (e.g. Bedell and Sistrunk, 1973; Oskamp and Perlman,
19653 Rapoport and Chammah, 1965a; Hottes and Kahn; 1974). For
example, Rapoport and Chammah (1965a) compared male pairs of
subjects, female pairs and mixed-sex pairs in a multi-play P.D.
design. They found that male pairs co-operated more than female
pairs whilst mixed pairs, in general, had co~operation levels
between the two., Rapoport and Chammah suggested that in the

mixed-sex pairs women are 'pulled up' and men 'pulled doun!,

We have seen that some studies have found no sex differences
relating to co-operative behaviour, whilst a less often reported
finding. is that some studies have found females to actually
co-operate more than men (e.g. Tedeschi, Bonoma and Novinson,

1970), However, the sex differences (if any) come about, as
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suggested by Rapoport and Chammah (1965a), during the inter—
action and as a result of the experimental conditions as male
and female dyads typically start a game co-operating at the

same level. Rapoport (1970) suggests that the inconsistent
findings may be due to the strategy of the 'other player'. He
suggests, for example, that a programmed opponent with a non=-
contingent strategy may fail to 'bring out' the females' weaker
propensity toc co-operate. However, other factors must be
operating as Oskamp and Perlman (1965) were able to demonstrate
sex differences (with men more co-operative than women) in a

very short game of only 30 trials.

Many of the studies reporting sex differences imply greater
rétionality on the part of male players than of female players.
Halpin and Pilisuk (1970) employed a Restricted Prisoner's
Dilemma game where subjects played against a non-contingent
strategy (70% co-operation) of the programmed 'Other'. [Males
showed a more rapid decline than females in attempts to
communicate through co-operative responses on trials where non
co-operation was expected from the 'partner'. [lales also
rapidly increased exploitative use of the D choice where co-
operation was predicted from the ‘partner's. Males were more
liable to play the game as though the 'other' player was always

going to choose C.

This tendency of males to respond more 'competitively! when

playing against a non-~contingent strategy (where the optimal
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strategy for the player is 100% D) has also been noted by
Tedeschi, Bonoma and Lindskold (1970) who also found that
females were less likely than males to taeke advantage of a

threat option in the game.

Terhune (1970) reviewed the literature on sex differences and
behaviour on games. [any studies have suggested that women are
more emotional whilst men are more ration;l in their play, thus
reflecting traditional sex role sterotyping. Terhune concluded
that females react with greater retaliation when in a vulnerable
position (e.g. Bixenstine and 0O'Reilly, 1966), they seek
compromise thus aveiding competition, women are less expioitative
of a co—operative-'other' but once crossed are less 'forgiving' and
men tend to be more co-operative in response to a tit-for~tat
strategy and to use it as a strategy themselves. In_general, women
are seen as being less co-~operative than men in mixed-motive

games and more likely to end up in "mutually punishing conflict
deadlocks". It is considered that women therefore have difficulty

in -understanding strategic situations and fail to recognise the

Yrational™ strategy.

Bedell and Sistrunk (1973) argue that those studies which have
found women to be more co-operative than men have had a
'competitive' set, whereas an individualistic set is present when
men are more co-operative than women. They suggest that women
respond at the same level of co-operation regardless of the

experimental variables whersas men may have been more responsive
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to the demand characteristics of the experiment, Bedell and
Sistrunk report data from their own (1973) study in support of
this, adding that females were more responsive to characteristics
of the other player and were more co-operative in mixed-sex dyads
than in like-sex dyads. The data suggests that men are primarily
concerned with 'winning' or, at least, achievement whereas women
tend towards social concerns. Such an interpretation is
consistent with traditional sex-role stereotypes and with Horner's
(1968) findings. Kahn et al (1971) support the notion that
different goals are pursued by members of each sex. They found
that men respond on the basis of strategic considerations and co-
operate when playing with a partner who imitates his cheoices and
'compete' with a randomly responding partner. Both of these

strategies are optimal if the goal is to maximise earnings.

In recent years there has been a change in traditional séx role
stereotypy, Baefsky and Berger (1974) investigated the game
playing behaviour of career oriented, and traditionally oriented,
women. The former were more inclined to compete and less

willing to opt for the self-defeating strategy. Cardi (1972)

found that women who did not héve.stereotyped expectations of sex
role behaviour competed more against men than women in a Prisoner’s
Dilemma game. In contrast, traditionally oriented women competed
more with other women than with men. This is consistent with

Ingram and Berger's (1977) finding, using single sex dyads.
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Hottes and Kahn (1974) concluded that male players decide on a
co~operative strategy in order to maximise their joint gains.
Women on the other hand, tend to be less co-operative and this
was considered to be a defensive measure in order to avoid
failure rather than seek success, consistent with Horner's (1968)
study of achievement motivation. It was shown in Chapter One
that the strictly dominating minimax strateqgy, D, may be
motivated by caution rather than competition. By_bhoosing D, the

"suckerts" pay~=off is always avoided.

3.4 Sex Differences : Conclusions

It is clear that the findings are in-consistent although it is
not, in the author's opinion, ackno@ledged sufficiently in the
literature. The notion of 'rational behaviour' in mixed -
motive games is difficult to define.Although the 'D' strategy
strictly dominates it will be remembered that Rapoport (1966)

concluded that ".e...rationality must prescribe the same choice

to both (players). But if both choose the same, then (C,C) and

(D,D) are the only possible outcomes, Of these, (C,0) is clearly
the better. Therefore, I should choose (" (P.141). The game
should therefore allow for expectations of the Other to be
taken into accouat. In some situations females may play more
rationally than men., Mack, Williams and Kremer (1979) found

that men tried to Mexploit™ the Other knowing that itrwas a
computer, wheresas females took into account the assumption that
the Other was rational. Thus, the results of research in the

area of sex differences and behaviour on mixed - motive games:
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offer a confused picture.

Skotko et al (1974) consider that.many of the sex differences
noted on mixed - motive games are an expsrimental artifact.

They have postulated a differential sensitivity of male and
female subjects to aspects of the experimental set but their
interpretation is extended to include chafacteristics
attributed to the sex eof the experimenter. Using a design which
balanced the sex of the experimenter, Skotko et al found that
female dyads were extremely non-co-operative in the presence of
a male experimenter. Although this finding does not explain the
inconsistencies in the literature which have all - as far as the
author is aware - employed male E's, the conclusion by Skotko

et al that previously reported sex differences in choices on P.D.
cannot be considered solely és a function of the subjects or of
their inter—~action considered in iscolation seems a reasonable

ONEe

3¢5 Research findings in the U.K.

To the author's knowledge, little research has been done in the
U.K. on experimental games in general and even less on sex
differences in choices on P.D. 0One noteworthy exception is
David Mack, from the University of Loughborough, who has carried
out an extensive research programme on experimental games. He
replicated one of his studies, previously undertaken alt the

University of Minnesota, in Loughborough and found similar
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results (Mack 1975). The subjects were playing a machine

' previously programmed to make co-operative choices 80 per cent
of the time. However, a television monitor showed pictures of
students apparently preparing for the same game and subjects
were unaware they were playing a machine. UWomen who thought
they were playing women were less co-operative than men who
thought they were playing men. However, women were more co-
operative (as in Rapoport and Chammah's 1965a study) when they
‘tgought they were playing against men, lending some support to
Horner's (1968) postulation of a motive to avoid success when
women are in direct competition with men. However, Mack also
found that men are also more co-operative when playing against a
member of the opposite sex. In a personal communication it was
discovered that a male experimenter oonducted-the,study on the
British population, although the experimenter was not present in
the room during play. The study by Skotko et al (1974) would
support the idea that this factor, in itself, may partly accqynt

for the sex differences exhibited.

As has been the case with much of the research on P.D., Mack's
study has eliminated the most important feature of a social
inter-action, namely the other player, with his own goals and
expectations of the nature of the game being played. The
instructions used concepts such as 'game' and 'player' and
tended to present an individualistic setj Bedell and Sistrunk

(1973) argued thét this was a factor in the common finding that
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men are more co-operative than women.. The matrix employed by
Mack also included some negative pay-offs and it is possible that
this introduced (psychologically) a win-lose 'competitive!

element that differentially affects the sexes.

In an unpublished British study of sex differences using a

Chicken matrix (a 'dangerous' game), Gibbs (1972) suggested that
the Experimenter-Subject and Subject—~Experimenter inter—actions

in mixed - motive situations were also worthy of investigation.
The experimental situation is effectively changed from a dyad

into a triad when a two-person game is carried out in the presence

of the Experimenter as shown in Figure 3.

Figure 3 : Inter—actions in 2-person games in

the presence of E,

™~

\./

Argyle (1967) noted that the introduction of a third person, even

in the role of observer, .changes the essential nature of a dyad.
with regard to interpersonal behaviour and Gibbs (1972) suggested
that the sex of the ohbserver may have a further effect. This
suggestion is supported by Skotko et al's (1974) study which

postulated a differential sensitivity on the part of male and
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female subjects to characteristics attributed to the sex of the
experimenter. No subject sex differences were demonstrated in

the British study.

The following chapter describes the aims and design of the
present series of experiments undertaken on a British student

population.
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CHAPTER FOUR : AIMS AND DESIGN OF THE
INVESTIGATIONS

4.1  Aims

It was demonstrated in Qhapters Two and Three that more needs
to be known about two important areas of research on gaming
behaviour: opportunities for communication and sex differsnces
in choices. ODespite many investigations it is still difficult
to predict under what conditions men and women are willing to
adopt the unstable but mutually rewarding (C,C) strategy. It is
equally difficult to determine the effect that communication
opportunity will have. Wrightsman et al (1972) concluded that
communication opportunities probably facilitate co-operative
responding but that limited epportunitiss may not. The timing

of the communication opportunity was also considered important.

Hottes and Kahn (1974) actually varied a limited verbal
communication opportunity during the inter—action of male and
female dyads on a Prisoner's Dilemma game. This American study
demonstrated that male students wers more co-operative and
imitative of a like -~ sexed partner than females. Although no
main communication effecﬁ was observed an inter-action effect was
noted. Males became more co-operative over time following verbal
ycommunication opportunity after trial 31, On the last trial
;block (trials 151 - 180) 100 per cent co-operation was demons
strated by the male dyads. Men tended to discuss the task in
hand, whereas females tended to have socially oriented
discussions. The females' preference for the strictly dominating

minimax strategy, D, was considered a defsnsive measure.
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However, this particular study raised more questions in the
author's mind than provided answers. for one thing, could this
finding be replicated with a British subject population? Mack's
(1975) study replicated one of his own investigations previousiy
carried out at the University of Minnesota and found similar
results., However, fMack's study eliminated both a real-life 'other'
and the presence of the experimenter. Although Gibbs's (1972)
project included both of these the matrix conformed to the reauire-
ments of chicken and there were no opportunities for subjects to
verbally communicat®: their intentions. Kremer (1980) also
looked at sex differences in a British student population in play
on "Leader", another symmetrical mixed-motive game., He found no
differences either in the choice of strategy or in the propensity

to change strategy.

Secondly, could the differsnces noted by Hottes and Kahn be demon-
strated when the experiment was conducted by a female E, the
author? The study by Skotko et al (1974) suggested that sex
differences on P.D. were an experimental artifact and the result
of employing a male E. However,it was noted in Chapter Three that
this factor, by itself, could not account for the conflicting
results %n the literature although it is clearly an important

glement in the inter—action of which the experimenter is a part.

Thirdly, what other situational variables could be responsible for
the sex differences in game behaviour noted by Hottes and Kahn?

What features of the experimental situation make sex~role behaviour
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more salient and encourage 'defensive’ choices by female
players? For example, one such area may be the communication
opportunity. What limiting effects does fixed communication
opportunity have on female playsrs and how does this affect the
emergence of sex-typed behaviour? In addition, could female
pla?ers be 'pulled up' by a male partner, as suggested by Rapoport
and Chammah (1965a) and how would females make use of the
communication opportunities if the other player was male rather

than female?

The aim of the present investigation is therefore to clarify the
position with regard.to the effects of the sex of the subject and
communication opportunities on co-operative choices in the iterated

Prisoner's Dilemma.

4.2 Design

The author conducted a series of experiments with British students
based on the Hottes and Kahn (1974) Amrican study. The basic design
employed a matrix version of P.D. and pairs of subjects

simultaneously made their choices in the presence of the Experimenter.

Several preliminary studies were attempted by the author. One
employed a student teacher population and another included political
party membership‘as an additional variable to sex and communication
opportunity. Both these studies had to be abandoned due to the
very real difficulty of obtaining sufficient numbers of people

willing to volunteer as subjects.
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The present series of experiments employed students from Durham
University where, again, volunteer subjects were in short supply.
The design of the experiments requires pairs of subjects to be
present aﬁd the insufficient numbers of volunteers, in addition

to the many failed appointments, meant that there was insufficient
time to run the control groups that would, in ideal circumstances,

be necessary.

The first expetiment of the series looks at the effects of sex and
four levels of communication opportunity on co-opesration and
imitation in male, female and mixed sex dyads. This is presented
in Chapter Five. A financial incentive is introduced into the
second experiment (Chapter Six) which investigates the effect of
sex (male and female dyads) and two levels of communication
opportunity on co-operation and imitation, The effects of a
financial incentive are investigated using a partial design as
there is no low incentive control group. Corresponding treatment
gréups from the first experiment are compared with those from the
second experiment, although the author appreciates that this is
-not an ideal research design. Environmental circumstances are
bound to vary although it seems unlikely that there would be

dramatic variations,

A financial incentive is rgtained For subsequent experiments which
employ only male and female subject dyads under two communication
conditions (none allowed and three minutes allowed after trial 31).

The effects on levels of co-operation, only, are investigated.
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The effects due tokthe sex af the experimenter are discussed in
Chapter Seven whilst Chapter Eight is concerned with cultural
differences and subjects' behaviour in the absence of the

Experimenter.

Subjects ianxperiment 2 provide data which serve

as a baseline for partial dssigns in later experiments. UWhile

such a metheod may not‘p:ovidé, an ideal data base - in that

compared subjects have bean tested at different times over the
academic year -~ any other approach was considered to be impracticable,
given that the subject pool diminishes over the academic year.

It is the author's contention that the method employed -~ based on

the assumption that subjects are drawn from a pool with eguivalent

replacements ~ is both adequate and necessary.
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CHAPTER FIVE ¢ THE EFFECTS OF SEX AND
COMMUNICATION OPPORTUNITY ON CO~OPRERATION
AND TMITATION

5.1 Introduction

It was shown in Chapters Two and Three that the effects due to
the sex of the subject and the opportunity to communicate on the
number of co=operative choices on two-person Prisoner's Dilemma
are far from conclusive. It was noted that one factor which may
contribute to the inconsistent findings concerns variations in
design and procedure. For this reason, the first experiment was
based on an American study by Hottes and Kahn (1974). In that
study, pairs of male and FemaﬂaUniversity students played 180
iterations of Prisoner's Dilemma (matrix form) under one of three
possible verbal communication conditions (none allowed; three
minutes allowed besfore trial 13 three minutes allowed after trial

31). Subjects received a course credit for their participation}

Male students were found to be more co-operative and imitative of
gach other when playing a like-sexed partner than female students.
Imitative play was considered to be a successful strategy in multi=
play P.D. (if the goal is to maximise outcomes) as it tended to be

assoclated with increased co~operation from the other player.

Although no main effect due to limited communication opportunity
was noted male pairs, when allowed to talk to each other during the
session, tended to discuss possible strategies whereas female dyads

tended to have non-strategic, socially oriented discussians,

Hottes énd Kahn concluded that men decided on a co-operative

strategy in order to maximise their joint gains and were, therefore,



more oriented towards winning. The greater frequency of D
responses by the women was considered to be a defensive measure

as their primary goal of social inter-action was restricted.
Hottes and Kahn consider this interpretation to be consistent with
Horner's (1968) study of achievement motivation which indicated
that females' need for achievement was affected by a motive to

avoid success.

562 Aim of the Envestigation

The investigation is designed to establish the nature of sex
differences in the co~operative and imitative behaviour of a
British student population. Co-operation and imitation are also

investigated under varied conditions of communication opportunity.

In order to examine the nature of male-female inter—action under
varied communication conditions mixed=-sex dyads are introduced

into the Hottes and Kahn design. Unrestricted verbal communication
availability is also introduced in order to investigate the way in

which the different subject pairings make use of this,

5.3 Hypotheses
On the basis of previous research in the area (notably Hottes and
Kahn, 19743 Rapoport and Chammah, 1965(a); Wichman, 1972) the

following hypotheses were formulated:

1) Male subjects will be more co-operative than female subjects in
the game situation.

2) Male subjects will be more imitative than female subjects in



the game situation.

3) Unrestricted verbal communication will elicit a higher level
of co-~operative behaviour from all subject pairings, regard-
less of sex, than limited communication opportunities.

4) Unrestricted verbal communication will elicit a higher level
of imitative . behaviour from all subject pairings, regard—
less of sex, than limited communication opportunities.

5) Co-gperation levels will increase with the duration of the
interation. Although the "learning effect" on repeated plays
of P.D. would suggest less co-operation as the inter-action
progresses Hottes and Kahn (1974) found that co-operation
actually increased with time using this particular version
of the game.

6) Imitative behaviour will increase with the duration of the

inter-actiocn.

No specific hypotheses were formulated with respect to mixed sex
dyads or to inter-action effects. However, it was expected that
mixed sex dyads would co-operate and imitate at an inter fiediate

level, following Rapoport and Chammah (1965a).

5.4 Method

a) Subjects and treatment conditions;

One hundred and twenty volunteer undergraduate students at Durham
University were recruited to help in the investigation. They were
contacted either by advertisements in the students'union or by

letter to all new students and were paid for their participation
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at the standard mate (then 60p per hour),

Twenty male pairs (IM), twenty female pairs (FF) and twenty mixed-
sex pairs (MF) of students were randomly assigned to one of four
communication conditions such that there were five male pairs, five
female pairs and five mixed-sex pairs in each of the feur conditions.
(Communication opportunity' refers throughout this study to the
availability of verbal communication between subjects§. The four
communication conditions were as follouwssi~
i)  no opportunity to communicate (0);
ii) opportunity to communicate for three minutes gfggg the
instructions but before trial 1 (1);
iii) opportunity to communicate for three minutes after trial
31 (31);

iv) opportunity to communicate throughout (7).

All subject pairs were previously unacquainted with each other and
were unfamiliar with the task. They were all under the age of 25
years. Although it has not been conclusively determined empirically,
one could argue that friends could be more or less co-operative
depending on their face~saving motives and the meaning of 'yielding!
in the situation. Several studies (e.g. Oskamp and Perlman, 19653
Swingle, 1968) have shown that friends usually (but not always)
choose more co-~operatively than strangers, 1In additian,’Marlowe,
Gergen and Doob (1966) have found that the level of co-operation

is influenced by the anticipation of future inter-action (always

a possibility with a University student population) but this effect
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is assumed to be random in the present design.

b) Apparatus and Procedure

Since the experiment was based on the study by Hottes and Kahn
(1974) the same symmetrical matrix was employed (Figure 4).

This matrix conforms to the formal requirements of P.D. outlined
by Scodel et al (1959). The design and procedure outlined below
forms the basis for all the experiments in the series. The

datawere collected at the University of Durham between 1975 and

19877,
Figuré 4 : The Prisoner's Dilemma matrix
Subject 2
A B
4
A 0 ‘ [:] Subject 1
Subject 1 ‘ ‘ Subject 2
0 1
B 4 k\ 3
N N
N N
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The instructions were taped (see Appendix XX for a full account)
and played to the subjects as soon as they were seated., Fach
subject was provided with a pen and a record sheet which contained
spaces for 300 responses (Appendix 1). Each subject indicated
his/her choices by pressing either A or B buttons (corresponding
to choices on the matrix panel) which were relayed to fhe

experimenter's panel and could only be seen by E (Figure 6).

Figure 6 : The Experimenter's Panel

Subject 1l's choices Subject 2's choices

When both subjects had indicated their choices the experimenter
stated which buttons had been pressed and what the pay-offs were
after each trial, Subjects wrote down their own pay-off after
each trial, Although this procedure was rather laborious it did
ensure that subjects fully understood how they had obtained their
respective pay-offs. Such a procedure was thought to be necessary
since a small pilot study had indicated that even postgraduate
psychology students had difficulty fully understanding the nature
of the task until some way into the game. However, it introduced

slightly more experimenter participation than in the original
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Hottes and Kahn (1974) study, although the presentation was in

standard form. A more efficient system could have been designed
for subsequent experiments but the present method was retained to
allow direct comparisions to be made between experiments in this

series,

Subjects played 180 iterations of the P.D. game, with no time

limit for making choices. Rapoport and Dale (1966) have demonstrated
'end! effects in iterated P.D. and suggest that this oécurs as thé
participantsanticipate-defection on the last trial (for even if

tacit co-operation has occurred there is nothing to lose by such
defection as no retaliation can ocecur). Subjects were therefore

not told how many trials were to be played.

Following the last trial, and before they could count their total
score, subjects were asked to fill in a questionnaire. A copy is
presented in Appendix 11, The subjects had to answer Questions 1
~ 5 0n a 6 point scale, the values of which were alternated to
avoid choice bias in responses. As there was no neutral point,
subjects were 'forced' to make a decision. Subjects answering 03
were instructed that "communication" refers to both verbal and
non-verbal methods (eg to the pattern of their choices). Questions
6 -~ 10 allowed the subject to answer freely and subjects could
take as long as they needed to fill out the guestionnaires. The
duestionnaire was based on that used in the Hottes and Kahn (1974)
study but with two additional questions which were included to

provide insights into Ss' expectations and preferences for the out~
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come of the inter—action.

The additional guestions were as follows:
"Jhat expectations did you have of your partner's strategy?"
"How concerned were you with your partner's score? Did you

have a preference for the outcome of the game?"

After each session all subjects were fully de-briefed. They were
asked not to discuss the experiment with other students who might
be taking part in later experiments. In particular, they were
asked not to refer to the task as a 'game' and it was explained
that future subjects might be influenced to choose differently if
they had preconceptions about the nature of the tgsk. There were
many reauests for more information and E promised to send each
subject brief details of the results as soon as they became

avalilable.

The subjects! choices on P.D. were analysed for two dependent
measures, co-operation and imitation, following Hottes and Kahn

(1974).

c) Instructions

The instructions were taped to avoid any bias in describing the
avallable options, and to standardise presentation as much as
possible. The instructions, which were similar to those used by
Rapoport and Chammah (1965a), avoid the use of the terms co-
operatim and competition. In the present study a modification was

introduced to exclude reference to 'game', 'player', etc. Such
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reference might lead subjects toi:believe that there was a 'my win,
your loss' element such as is found in zero-sum games. The
instructions used by Hottes and Kahn (1974) were not retained as
it was discovered that concepts such as 'win', 'game' and 'player’'
were used. Their instructions also had an American bias which
might not have been appropriate for use with British subjects
whereas the instructions used by Rapoport and Chammah (1965a)
seemed suitable for use with any subject population. The

instructions for the present study are presented in Appendix XX.

After the instructions were played to the subjects the experimenter
checked orally that sach subject understood the matrix. The
experimenter then answered aﬁy gueries keeping the answers in as
standard a form as possible and retaining the wording of the
original instructions where possible. Questions regarding the
point of the game and the 'best' strategies which could not be
adeguately answered by "“you should try to get as many points for
yourself as possible" were responded to with "you should do what

. you think best",

Non-verbal communication extraneous to the strategic considerations
of the game was restricted by reauesting subjects to remain seated.
When verbal communication was permitted the experimenter discretely

made notes of what was said.

However, the Hottes and Kahn study employed an incentive over all

treatments, namely that an additional course credit would be given
for 300 points gained during the session. This obviously could

not be replicated within the constraints of an English University
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and subjects were asked simply to get as many points as possible.

5.5 Analysis of results

A. Co-operation

Cowoperation was defined as the number of A choices made per
subject dyad since the within-pairs' responses are not independent
of each other, although the between-pairs' responses are (Rapoport
1963). The 180 itéraﬁions were divided up, for the purpose of
analysis, into 6 trial blocks of 30 trials each. Thus, for each
trial block, the subject dyad raw scores ranged 0O to 605 these
are presented in Appéndix 111. The mean scores are shown in

Table 1.

Rapoport and Chammah (1965a) found in a 300 trial P.D. game, Using
male pairs only, that the initial trend was towards increased D
responses (referred to by Rapoport and Chammah as 'defection?,
although as Pruitt and Kimmel (1977) point out "this term

implies the prior existence of an agresment to co-operate which
was not the case). However, between trials 30 and 60, "recovery"
set in and the freauency of co—operativechoices inereased., Subjects
in their study were not permitted to communicate. Similarly,
Wichman (1972), using a female subject population, found that the
responses of female subjects in an Isolated condition reflected
the general trends cited. in Pruitt's (1967) review. The median
level of co-operation on the initial trials was slightly less

than 50 per cent. This declined over the first forty trials but

rose to approximately the starting level by the 70th trial.
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Mean Co=operation Scores for Expt. 1

a) Mean number of co-operative choices per trial block as a

function of the sex of the dyad and the communication

opportunity

62,

Pairing | Communication Trial Block
Opportunity 1 2 3 4 5 G
0 19,2 11.8 768 72 14,0 8.6
i 1 24.8 21.4 22.8 16,2 14.8 12.4
31 10.4 18.4 17.8 18.4 16.6 19,4
T 32,8 30.0 3l.4 42,8 42,0 41.8
0 18.8 15.4 13.0 | 11.0 10.6° 10.0
FF 1 18.8 22.4: 19.8 19.6 15.8 15.6
31 20,4’ 10.6 - a4 3,0 642 8,6
T 23.0_ 17.4 17.6 23.6. 22,4 27.2
1
0 15,0 10.6 3.6 8.6 4,4 3.8
MF 1 15,0 13.8 9.2 9.4 19.8 17.4
31 20.8 21.6 2242 15.6 13.2 19.6
T 36.6 3646 39.8 39.6 38.4 40.6
b) Total mean number of co-operative choices as a function of
each treatment condition
Pairing MM FF MF
20,95 15,80 {19.80
Communication 0 1 31 T
Opportunity
10.86 17.17 114,96 32,42
Trial Blocks 1 2 3 4 - 5 6
21,30 ) 19,17 {17.78 17.92 18,18 18.75
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Subjects in a Hear OUnly condition began play at a much higher
level but with a slight general trend towards less co-operation
over the next 60 trials increasing dramatically in the last 10
trials. These trends can be compared with the 0 & T communication
conditions for MM and FF dyads in the present study. Mean per
cent co-operation scores for all treatment groups are shown

graphically in Figure 7.



FIGURE 7. PERCENTAGE OF COOPERATIVE CHOICES OVER TRIAL BLOCKS FOR EACH SUBJECT

PAIRING BY COMMUNICATION CONDITION (Expt. 1)

Jury

Qo

(o]
1

Per Cent Cooperation

O\f

100+

50—

Per Cent Cooperation

T
1 2 3 4

Trial Blocks

T

5

]
6

Mals - Mals

Female - Femalé

100

50—

Per Cent Cooperation

T T T
2 3 4

Tfial Blocks

-t =

5

=
6

O OO —0—°

I H 1 1
1 2 3 4

‘Trial BlocKs

T
5

1
6

N no comﬁunication

A allowed before trial
® allowed after trial 31
O allowed throughout

Maié ~ Female

1

64.



65.

It can be seen that for female pairs in the no communication
condition (which is similar to Wichman's (1972) Isolation
condition) the meanlevel of co-operation began at just above
thirty per cent and steadily deolinedrthroughout the inter-action
to only 17 per cent on the 6th trial block, Female pairs allowed
to talk to each throughout (corresponding to Wichman's Hear Only
condition)initially co~operated at nearly 40per cent, dropped to
29 per cent on Blocks 2 and 3 but rose steadily on Blocks 4 and 5
to reach 45 per cent on trial block 6. Thus, the 'recovery'
trends noted by Wichman (1972) did not occur at all in the no
Communication condition and occurred later and less dramatically

when subjects were allowed to talk throughout.

The males in the no communication condition began co-operating
at just above3p per cent, falling to only 12 per cent on the 4th
trial block. There was a slight increase on the 5th trial block
to 23 per cent but this dropped to 14 per cent by the 6th trial
block. Thus, the steady recavery noted by Rapoport and Chammah
(1965a) has not been demonstrated in the present study, and the
suggestion by Pruitt and Kimmel (1977) that subjects in multi-
play P.D. shift strategies from short-range to long-range thinking,
focusing on a goal aof mutual co-operation, is not supported.
Furthermore, the Hottes and Kahn (1974) study found that men were
more co-operative than women, with the amount of cqmoperation
increasing more rapidly over trials than for women. There was

also a suggestion that men co-operated more over time after
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communication was allowed as the three-way inter-action

“approached significance" ( p<:07).

Examination of the means in Table 1 shouws that male pairs tended
to co~operate more than female pairs of subjects whilst mixed sex
pairs played at an intermediate level, as suggested by Rapoport
and Chammah (1965a). However, statistical analysis indicates that
these differences are not significant (p> 0.05) and could be

due to chance factors,

The number of A choices per subject dyad were analysed by a thres-
way, fixed factor analysis of variance design. (A1l such data
throughout this study was first checked by computer as to its
suitability for use with parametric statistical methods). The
analysis of variance summary is shown in Table 2 below.
Table 2, Analysis of variance summary for number of
co~operative choices for Sex (3 conditions)x

Communication (4 conditions) over Trial Blocks
(6 conditions) (Expte. 1)

Source df Sum of sguares | mean sauare F P
Between dyads
Sex (Bl) 2 1753.80 876.90 0,79 | 0.53
Communication(B2) 3 23950, 50 7983.50 | 7.15 | 0.0007
Bl2 6 5802,27 967.04 0.87 | 0,53
Error 812 48 .53564,00 1115.92
Within dyads
Trial Blocks (Wl) 5 513,97 102.79 1.20 } 0,31
WlBl 10 296,73 29.67 0.35 10,97
WiB2 15 2081,03 138,74 1.62 {0.07
WiBi2 30 2541,60 84,72 1.00 {0.51
Error U1B12 240 20592,00 85.80
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However, although no differences between treatment groups
attributable to the sex factor were observed the analysis confirmed
that communication opportunity had a significant effect (p=0.0007)
with a suggestion that this effect increased over time (p=0.07). No
main effect due to the duration of the inter-action was noted. Graphs
showing the mean co-operation scores as a function of communication
opportunity and of communication opportunity over time are shouwn
below in Figures 8a and 8b  respectively. An a posteriori test was
employed to see where the differences between the communication
treatments lay. The Tukey test was employed throughout this study
as it is a more conservative version of the Newman Keuls test (used
by Hottes and Kahn, 1974) based on the 'least significant difference’

method, Computations are presented in Appendix 1lVa,.

It was found that communication allowed throughout was a significantly
different treatment to the other three conditions (0, 1 and 31) and
resulted in more co-operative choices‘being made by all pairings of
subjects (X = 0.05). This was, perhaps, to be expected from
Wichman's (1972) study, although the mean level of co-operation in
this condition was only just above 50 per cent, However, the Hottes
and Kahn (1974) study, which only employed communication conditiocns
0, 1 and 31, found no main effect on oo—operétive cholces although
they noted a three-way inter-—action (p<< 0.07) with males .in treat-
ment 31 being more co-operative over time. On trial block 6 in this
treatment they.noted 100 per cent co-operation (i.e,ni = 60), whereas

in this gudy X = 19,4, However, the hypothesis that unrestricted
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communication will elicit a higher level of co-operation from

subjects, regardless of the sex of the pairing,was confirmed,

Becker and McClintock (1967) concluded that communication between
subjects prior to playing P.D. serves to increase the level of mutual
'trust! and facilitates co-operative responding by a motive to
pither maximise the individual or join gainse. However, the results
from this study and that of Hottes and Kahn do not appear to

support that conclusion and the content of the verbal communication
may be important. Hottesfand‘Kahn noted, for example, that men were
more attentive to the strategic considerations of the game whereas

women's primary goal was social inter—action.

The experimenter made brief notes of any communication that occurred

in the present study and this is described below.

B, Communication data

Forty-five dyads (N =120) were allowed to communicate with their
partner at a specified time during the course of the inter-action
(viz., 1, 31 and T). 1In Hottes and Kahn's study all the dyads allouwed
communication engaged in it with a sex difference in the content of
the discussion. Six out of ten dyads directly mentioned either an
imitative or a 'play A' co-operative strategy, whereas only one

female pair mentioned either strategy. Theyconcluded that men were
more oriented.towards winning whereas women were more socially
oriented, a factor contributing to the main sex effect in co-operative

responding noted in their study. Although the main findings have
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not been replicated in the present study, interesting patterns
emerged in the different groups of subject pairs allowed verbal

communication (see Appendix Va for a more detailed account).

None of the dyads in any of the three pairings mentioned any
strategy at all when verbal communication was allowed pricr to
trial 1, perhaps because they did not fully understand the nature
of the task at this stage. The perception of strategic elements

by females seemed to occur more in a mixed~sex pairing where four
females agreed to the males' idea to press A and three others
discussed alternative 'solutions', whiist only one female pair
discussed strategies (agreeing to press A but not keeping to the
arrangement). This finding is consistent with Rapoport and
Chammah's (1965a) suggestion that women are 'pulled up' when
playing with men. Although this was not the case in the traditional
situation where no communication was allowed, Figure 7 suggests
this may be the case when verbal communication is allowed through-
out. For males in the mixed-sex pairs, seven considered strategic
elements of the task when communication was allowed, whereas eight
pairs discussed strategies in the like~sex condition, five of these

making an agreement to press A.

Thus, there is some support for the notion that males perceivé the
strategic nature of the task more fully when given the opportunity
to verbally communicate and seem more likely to suggest adopting a
mutual AA strategy, although in the present study there were no

differences due to the sex of the pairing in the actual number of
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co~operative choices made overall, Nor did the number of co-
operative choices increase over time, an effect noted by Hottes
and Kahn (1974), although there was a tendency (p = 0.07) for
co-operative choices to increase over time when verbal communication
was allowed. As noted earlier, in the present study where
communication is not permitted (treatment 0), the trends over time
in the traditional P.D. task are not consistent with Rapoport and
Chammah (1965a) and others. However, as has been noted by some
investigators, unreciprocated responses often occured., Rapoport
(1963) refers to these chains of responses as the 'martyr run'.

In the present study, one male S actually chose A 100 per cent of
the time to his partnmer's 100 per cent B choice, on the {(incorrect)
understanding that as only one person could get 300 points (and by
choosing B on Trial 1 his partner had already 'won') he might as

well try and help him.

The datawere also analyssed with respect to imitative choices., Hottes
énd Kahn found that imitation also increased over time and that men
imitated each other more than women, an effect which increased over
time when communication was allowed. For males, the relationship
between imitation and co-operation was highly positive while for
females there was little reiationship, suggesting that for males the
adoption of an imitative strategy induces co-operation (or vice
versa). The imitation data for the present study will now be

considered,
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C. Imitation

Tit-for-tat strategiss in simultaneous play with a simulated ‘other
player' or confederate usually elicit fairly high levels of co-
operation (e.g. Oskamp and Perlman, 1965). Crumbaugh and Evans
(1967) found a contingent matching strategy elicited greater co-
operation than a non-contingent strategy which had the same level
of co-operative responses overall. Rapoport and Chammah (1965h)
found that the CHoices of male players correlate positively with
the choices of the other player on the previous trial; they
suggested that imitation may be adopted as a strategqgy in order to
maximise the player's ocutcomes in multi-play P.D. On the basis of
this, Hottes and Kahn (1974) hypothesised that male dyads would
adopt an imitative strategy sooner than female dyads and this was
~found to he the case. In the present study, imitation was initialiy
defined as the correlation between the responses of one player with
the immediately preceeding responses of the other player and was
measured by the phi coefficient (Pl) following Rapoport and Chammah

(1965b) and Hottes and Kahn (1974).

However, various problems were encountered with the computation of

the data. For example, using the formula for the phi coefficient

where A = AA choices

B AB choices
BA choices
BB choices

= AD = BC
v (a+B)(C+D)(B+D) (A+C)

| e}
i

i}

the denominator for 100 per cent AA or BB combinations is zero.
However, common sense would argue that such a correlation is +1,00,

but the author was advised by colleagues that mathematically one is
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not justified in making this assumption and the problem is said to
be indeterminate. There was also a problem encountered using the
Fisher's # transformation with this data, following Hottes and Kahn
(1974), Phi coefficients of L1 were transformed by computer using
Fisher's %, where # = % [log e (1+r) -~ log e (luﬁ)J , to infinity.
Neither of these difficulties was resolved even fo;lowing personal
communications with Arnold Kahn, Joe Hottes and Anatol Rapoport, and
the raw data was therefore converted to proportions instead (see

Appendix V1),

S5cores were converted to proportions by dividing the treatment total
scores per dyad for Block 1 by 29 and for Blocks 2-6 imclusive by 30,
The treatment means are shown below in table 3 and presented

graphically in Figure 9.
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Mean Imitation Scores for Expt. 1

a) Mean frequency of imitative responses per trial block as

a function of the sex of the.dyad and the communication

opportunity

Communication

Pairing Trial Block}

Opportunity 1 2 3 4 5 6

0 0.57 0,73 0.77 0.84 0.81 0.83

MM 1 0.61 0.63 0.69 0.68 0.74, 0.78
31 0.72 0.80 0.83 0.80 0.86 0.85

T 0.68 0.84 0.87 | .0.90 0.86 0.84

0 0.64 0.75 0,78 0.80 0.82 0.83

FF 1 0.62 | 0.67 | 0.71 | 0.66 | 0.72 | 0.76
31 0.64 0.79 0.85 0.83 0.85 U.81

T 0.68 | 0.76 | 0.81 | 0.86 | 0.86 | 0.83

0 0.69 0.75 0.87 0.81 0.88 0.89

MF 1 0.67 0.76 0.81 0.75 0.78 0.82
31 0.57 0.81 0.84 0.77 0.80 0,78

T 0.83 0.83 0.87 0.93 "0.95 0.90

b) Total mean fredquency of imitative respomses as a function of
each treatment condition
s ik FF MF
Pairing
0.77 0.71 0.81
Communication 0 1 31 T
Spportunity 0.77 | 0.69 | 0.79 | 0.80
1 2 3 4 5 6
Trial Blocks 0.65 0.74 0.79 0.79 0.81 0.81
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In the study undertaken by Hottes and Kahn (1874) imitation
increased more rapidly for males than females, was more affected
by communication for males than females and increased over time.
The data from the present study wem analysed by a three-way, fixed
factor analysis of variance design. The analysis of variance

" summary (table 4) suggests a tendency for imitation.to be affected
by the sex of the pairing (p = 0.07) and examination of the means
(presented graphically in Figure 10a) suggests that there is a
tendency for mixed-sex pairs to imitate each other more than
female pairs., Thus is confirmed by the Tukey test, Appendix 1Vb,
Communication opportunity alsc tended to increase imitation

(p = 0.09), with the least amount of imitation occurring in treat-
ment 1 (Figure 10b). However, the hypothesis that unrestricted
communication opportunity would slicit higher levels of imitation
than restricted communication was not supported, Uhesignificant
(é&éé0005) main effect was noted, namely that imitation increased

with the duration of the inter-action (p = 8,00000, Figure 10c).



FIGURE 10a. MEAN IMITATION SCORES AS A FUNCTION OF SEX OF THE DYAD
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Table 4., Anmalysis of variance summary for imitation
scores (proportions) for sex (3 conditions)
x communication (4 conditions) over trial
blocks (6 conditions) (Expt. 1)

Source df sum of 'squares mean sauare T F p
Between dyads
sex (B1) 2 0.58 0.29 2,77 0.07
Communication (B2) 3 0.71 024 2426 0.09
B12 . 6 0.56 0.09 0.89 0,51
Error Bl2 48 5,07 | 0.11
Within dyads ‘
Trial Blocks (WL)| 5 1417 0.23 21,58 0,00000
W1B1L 10. 0.02 ' 0.00 0.21 0.99
wig2 ' 15 0.18 0.01 . 1.12 0.34
W1B12 B 0.32 0.01 0.97 0.52
Error W1B1l2 ‘ 240 2.61 0.01

Thus, the present data supports only part of the Hottes and Kahn
(1974) findings, namely that imitation increases over time. The
hypothesis that men would imitate each other's choices mors than

women was not supported,

Hottes and Kahn also found that for male subjects, the relation-—
ship between imitation and co-operation was highly positive
(suggesting that imitation produces co-operation or vice versa)
whilst for female subjects there was little relationship., It has
already been seen that several of their findings have not been

reproduced here. The fact that the same amourt of imitation in the
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present study occurred in communication condition 31 and T (uhen
condition T elicited higher levels of co-operation than condition
31) leads one to suspect that a similar relationship bgtween

levels of co-operation and imitation will not be found.

Do, Relationship between co—-operation and imitation

Hottes and Kahn (1974) found a positive relationship between co-
operation and imitation for male subjects from trial Block 1
onwards, whereas for females a significant positive relationship
was found on trial block 1 only. In the present study, the number
of co-operative choices and imitation scores (proportions) for
each dyad were correlated separately by sex and trial blocks using
the Pearson product-moment coefficient (see Appendix Vlla for the
raw scores for each dyad). The results, tabulated in Table 5, shouw
that there is no relationship at all for either mixed-sex or

male pairs whilst for females the relationship is significant from
trial block 1 to trial block 3 inclusive, but in a Dﬁﬂéﬁiii
direction., In other words, the lower the number of co-operative
choices (the higher the number of B choices) made by females in
trial blocks 1 ~ 3, the greater the imitation of the other's
choices. In this sense imitation would then be seen as a strategy

inducing non-co-operation (or vice versa).
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Table 5. Co-~relations between co—operation and
imitation for each trial block by sex
of pairing (Expte. 1)

TriairBlock Péiring
MM FF MF
1 0.09 ~0,87 % 0.14
2 0,19 -0.,73 * =014
3 0.04 ~0,892 * ~0.12
4 0.18 ~0,30 - 0.02
5 0.08 ~0.,17 0.03
6 0.15 ~0.06 =0.16

The author is unwilling to attempt an explanation in terms of
different goals for the ssxes in this instance (even if it could

be done) as the use of the term 'imitation' in this contextrmay

be a misnomer. UWhilst AB or BA matching strategies clearly

contain an element of "I'll give you what you give me" can we be
sure that AA or BB seguences do the same? May they not simply be
the result of 'locking in' to these combinations, noted by

Rapoport and Chammah (1965a) to occur freguently in multi-play

P.D? DOnce AA is established defection is unlikely to be rewarded
because of the retaliation that might occur. Similarly, once BB

is established an A response is likely to be exploited. The fact
that subjects choose the same is, in the author's opinion, not
sufficient evidence for sayimng that the subjects imitate each other.
However, the fact still remains that the data from the present study

do not support the findings from the Hottes and Kahn study and

* p<0.00L
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require. explanation. The data from the post-experimental
questionnaire were analysed in the hope that subjects' comments

would provide insights.

Fs The post-experimental questionnaire (Appendix 11)

Responses to the open-ended questions were found to be difficult
to categorise and the results for the series of experiments as

a whole are discussed in Chapter Nine. They were, however, very
useful in providing insights into each inter-action as many
subjects were convinced of the 'correctness! of their responses

and were unable to accept alternative possibilities.

Responses to the five forced-choice guestions were analysed for
sex differences using the Mann-Whitney U test, usingrthe
correction for tied data (nl,n2= 40), Only scores for like-sex
dyads were analysed. Raw scores are presented in Appendix Vllla.

The results are summarised in Table 6 below,

It can be seen that 03 tended to elicit different responses from
male and female players (p = 0.06 for a two-tailed test),
consistent with Hottes and Kahn's (1974) findings. Men indicated
that communication opportunity influenced theidr choices more than
women, although the question does not specify whether the
communication was strategic or social in nature. However, in the
present study, subjects' reports do not match with the actual
number of co-operative choices made. There was also a suggestion

that men thought they had more influence over their partner's
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Table 6. Summary of cuestionpalre data for
Questions 1=5 (Expt, 1)

Question Distribution .of scores Mean %
1 2 3 4 5 6

| 3 =

1. How much did Your Male L 3 9 12 15 14.83 0.99 0.%2
partner's choices
affect the choices Female 1 0 7 15 17 {5.15
you made? '

2. How much do you Male 1 5 15 13 2 14,00 .
think you woéld - - - 1171 0.24

. Female 1 4 10 21 1 14.23

like your partner
personally?

3 Zgﬁmgggzasignthe Male 1l 5 5 6 5 3.;3 201 0.06
between the two of Female | 20 % 3 s 3243
you influence the
cholces you made?

° i i "'. 6 .

4 gzg mgzhh1:£lZiZEe fMale 1 3 17 10 |4 63‘<J,78 0.08
Lo oyou ha Female | 1| 3 11 119 | 4 4,48
the points your ;
partner made?

5. :?z :u;?dorozoir Male 3 8 11l 10 6 13.88 0.28 0.78
Jreer y y Female | 2 | 7 121 7 | 6 |3.83
to give your part-
ner what he gave
you?

choices than did women (p = 0.08 for a two-tailed test), supporting

the notion that men attend to strategic considerations more than

women,

regsponses to this auestion.

but Hottes and Kahn did not find significant differences in

Nor did they find significant differences

in response to Question 5 which directly asks subjects whether they

were imitating their partner.

The author Teels that this supports

the idea of subjects 'locking in' on mutual AA or BB sequences rather
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than adopting actual matching strategies.

5.6 Summary and Disgussien of Results

a) Co-operation

In the present study no significant differences due to the sex
of the dyad were demonstrated. The hypothesis that male dyads

are more co-~operative than female pairs was not supported.

Communication opportunity had a significant effect on co-operative
responses but this depended on when it was made available. The
hypothesié that unrestricted communication opportunity would
elicit higher levels of co~operation than restricted communication,

regardless of the sex of the dyad, was confirmeds.

There was some support for the notion that men attend more to
strategic considerations, as shown by the content of their
discussions, hut this did not influence the number of co-cperative

choices elicited.

The hypothesis that co-operation would increase over time was ' not

supported,

b) 'Imitation'
"ITmitative'! behaviour was found to increase with the duration of the

inter-action thus confirming the hypothesis. 'Imitation!

tended to vary as a function of the communication opportunity.

There was a tendency for mixed—sex pairs to 'imitate' each other

more than female pairs of subjects. No significant differences
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between male and female pairs were demonstrated and the hypothesis
that male dyads are more imitative of each other than female pairs

was not supported.

c) Relationship between co-operation and 'imitation!

It was found that, for female subjects on Blocks 1 - 3, the fewer
the number of A choices made, the greater the imitation of the
other player's choices., However, it was argued that ‘'imitation®
was actually the result of 'locking in' on a certain sedquence of
choices, in this case BB. The fact that there were no sex
differences in subjects! responses to Q5 (either in the present
study or in Hottes and Kahn's 1974 study) further supports this

conclusion.

d) Implications of differences in proeedure

It is now necessary to consider the differences in procedure whch
may account for the discrepancies between the findings of the
present study and those of Hottes and Kahn's (1974) study on

which it is based.

One obvious difference is the sex of the experimenter. Skotko et
al (1974) suggested that female subjects were only more non-
co~operative in the presence of a male experimenter., Although it
was noted in Chapter'Thfee that thisuxfindiﬁg could not. explain the
results from other studies which report no sex differences in the

level of co~operation, this factor must be seriously considered.
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1t was noted at the begiﬁning of this chapter that the original
instructions used by Hottes and Kahn (1974) were not retained,
Wrightsman et al (1967) have suggested that the insﬁructions to
the subject may be one of the most overlooked variables in gaming
research, a claim fully supported by the author especially with
regard to the motivational set induced in a naive subject. How-
ever, the standard instructions used by Rapoport and Chammah
(1965a) and modified here have frequently been adopted in the
litérature where sex differences have been reported. It is the
author's contention that they induce, as do the instructions used
by Hottes and Kahn (1974), an individualistic set. It will be
remembered that Bedell and Sistrunk (1973) arqued that those
studies reporting sex differences in co-opsration levels (with men
being more co-operative than women) had an individualistic set,
However, results from the present study suggest this view is too

simplistic.

Subject factors may also be important, It is possible that

subjects recruited by achievement incentive (course credits) as

opposed to monetary incentive (60p per hour) play differently,

especially in view of Horner's (1968) finding that women may

'fear' success when competing with men in achievement oriented
situations. However, this is a difficulty which could not be over-

come in the present study. Cultural differences between subjects

‘may also be important as, to the author's knowledge, only fack

(1975) has studied sex differences on P.D, in this country.
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Although he found sex differences in the expected direction
subjects sat inilisolation and played a programmed 'partner', thus

minimising the social nature of the situation.

In the present study, with the exception of the T condition, co-
operation was well below 50 per cent throughout the session and
subjects often reported feeling bored and not seeing any point to
the task. It will be remembered that Hottes and Kahn (1974)
employed an incentive within the game (an additional course
credit) for every 300 points accumulated. UWhilst this could not
be replicated at Durham University a mongtary incentive could be

adopted instead.

The literature concerning the effects of incentive levels is
inconclusive, as was seen in Chapter Two. However, it seemed clear
from subjects! reports in the present study that an incentive
should be introduced into the game in-order to raise the subjects!
interest level and, hopefully, the level of co-operation. It was
also hoped that the design would more closely approximate that

of Hottes and Kahn (1974).

The following chapter describes the introduction of a financial

incentive into the basic design of this series of experiments.,
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CHAPTER SIX ¢ THE EFFECTS OF INCENTIVE

6.1 Introduction

Subjects in the Hottes and Kahn (1974) study were rewarded with
a course credit for every 300 peoints they accumulated during
the course of the game. This was a factor which could not be
replicatdd in the present study, although a financial incentive

could be introduced in its place.

At the time these experiments were being undertaken (1975-1977)

it was argued by many (e.g. Gallo, 1966) that the level of
incentive was not a crucial variable and for that reason it Qas
not considered an important factor in the design of the previous .
experiment. However, subjects indicated either in answer to the
post-experimental questidnnaire or in discussion with E that they
were often bored or thought the task pointless. Subjects!
perceptions of having 'done well' in the context of the experiment
varied greatly. It became clear to the author that a goal of
achieving 300 points or more had to be related to an explicitly

stated pay~off (in this case a financial pay-off).

It was decided to introduce a financial incentive in the second
experiment of the series (£1 for every 300 points obtained. ).
This was in order that tHe design would more closely approximate
that of Hottes and Kahn (1974) and that subjects would not vary
their choices simply out of boredom as suggested by Lieberman

(1960). This is especially likely in a 180-trial P.D. game,
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The basic instructions used in the first experiment were retained
with as few modifications anecessary. The motivational set of

the instructions was 'individualistic' and remained so throughout.

The same matrix and apparatus as Experiment 1 (see Figures 4 and
5) were retained for the second experiment which followed the same
procedure as the previous experiment. However, it was decided to
reduce the number of experimental treatments. This was due to the
difficulty of obtaining subjects and the length of time reauired
to undertake the earlier experiment because of the failure hy

volunteers to attend at the agreed time.

Previous research (e.g. Marwell, Schmitt and Shotola, 1971)
suggested that communication may elicit higher levgls»of COm
operation if it occurs after some experience of game playing.
Although they referred to non~P.D. situations, other studies using
P.D. games (e.ge. Kahn et al, 1971) have found that co-operation
increases after a low initial level around the 25th to the 30%h
trial. When .communication was allowed after the 3lst trial in the
Hottes and Kahn (1974) study men tended to Co~operéte more over
time than women. In the earlier experiment in the present series
only communication opportunity allowed throughout elicited
significantly more co-opemion. However, it was expected that

the introducticn of a financial incentive would influence the
strategic discussions noted in treatment 31 (see Appendix Va)

which occur when Ss have had some experience of game-playing.
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Thus, communication conditions 0 and 31 were retained as were

MM and FF subject pairings.

6.2 Aim of the Investigation

The investigation is designed to establish the nature of sex
differences in the co-opsrative and imitative behaviour of a
British student population when a financial incentive is
introduced into the fask. Co-operation and imitation are also
investigated under two conditions of restricted communication

opportunity.

6e3 Hypotheses

On the basis of the study by Hottes and Kahn (1974), where

significant effects due to the sex of the dyad and the duration

of the inter-action were demonstrated, the following hypotheses

were formulated:

l. Male subjects will be more co-~operative than female subjects
in the game situation,

2. Male subjects will imitate each other more than females in
the game situation.

3. Co-operation levels will increase with the duration of the
inter-action.

4. Imitative behaviour will increase with the duration of the
inter-action.

5. The presence of a financial incentive will elicit higher
levels of co-operation fromssubjects, regardless of sex and

communication opportunity.
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No specific hypotheses were formulated with respect to restricted

communication opportunity or to inter—action effects.

6.4 Iethod

a) Subjects and Treatment Conditions.

In the second experiment of the series, forty undergraduate
students at Durham University volunteeréd to help in the investi~
gation. They were recruited by advertisement in the Students'
Union or by a letter sent to all new undergraduates, In this
instance, however, they were informed that they might be able to
garn £1 during the course of the experiment rather than be paid
at the rate of 60p per hour. It was assumed that subjects were
obtained from the same volunteer population. All subjects were
under the age of 25 years, were paired with likew-sexed strangers

and were unfamiliar with the task.

Ten male pairs (i) and ten female pairs (FF) were randomly

assigned to one of two commuhication conditions.

1) none allowed (0);

2) verbal communication made available for three minutes after
trial 31 (31).

As in the previous experiment there were 5 dyads inzeach treatment

condition.

b) Procedure
Subjects were seated on either side of the partition (see Figure

5) and provided with a pen and record sheet containing spaces for
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300 responses (Appendix 1). Subject's choices were indicated by
pressing A or B buttons and relayed to the experimenter's panel
(Figure 6). As in the earlier experiment the experimenter (again
the author) stated the choices and respective outcomes after each
trial in as standard a manner as possible. Subjects wrote down

their own pay-offs after each trial,

Follow 180 iterations, and before subjects could count their
final score, subjects were asked to fill in a questionnaire as

before (Appendix 11).

After sach session subjects were fully de-briefed and any money
owed to them was paid. They were asked not to discuss the task
with other students who might be taking part in later experiments
and £ agreed to send them details of the results as soon as they

became available,.

The raw data obtained from each inter-action were analysed for
two dependent measures: co~operation and imitation (following

Hottes and Kahn,1974).

¢) Instructions

i
As before, the instructions were taped to standardise presentation
andyapart from introducing a financial incentive, were similar to

the previous experiment. They are presented in Appendix XX.
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The experimenter checked orally that subjects understood the
matrix and answered questions regarding procedure. The answers
given to the subjects wers in as standard a form as possible
keeping to the wording of the instructions where appropriate.
Questions regarding the 'best' strategiss were responded to by

saying, "You should do what you think best".

Subjects played 180 iterations of the P.D. game although they
were unaware of the number of trials that were to be played,
Subjects in communication condition 31 were told after the 3lst
trial, "We'll have a break now. You can chat to each other for a
few minutes, but not to me. Please remain seated". During this
time the experimenter discretely made notes of anything that was
saide The task was resumed after three minutes when E requested

the subjects to, "Press when you're ready".

6.5 Analysis of Results

A, Co-operation

The degrge of co-operation was again defined as the number of A
choices made per subject dyad. The scores from the 180 trials
wefe divided up for the purposes of analysis into six trial

blocks of 30 trials each. The raw scores for each subject dyad
are presented in Appendix 1X. The mean scores are shown below

in Table 7 and presented graphically in Figure 1l1.

It can be seen from these graphs that the trends for male pairs
and female pairs in the no communication condition more closely

approximate the findings from other studies employing the



Tahle 7. Hean Co-operation Scores for Expt., 2

a) ilean number of co-—operative choices per trial block as a

function of the sex of the dyad and the communication

opportunity.
Pairing Communication Trial Blocks
Opportunity 1 2 3 4 5 6
- 0 19.6 14.4 | 17.8 18,2 | 23.4 30,8
[
31 25,2 5l.4 54,2 58,4 5546, 52,6
Fr 0 24,6 24,6 23.2 30.6 28.4 27.4
31 20,8 27.4 22.6 28,6 30.4 34,4
b) Total mean number of co-operative choices as a function
of each treatment condition
MM FF
Pairing
35,13 26,92
0 31
Communication
Opportunity 28,58 38,47
Trial Blogks 1 2 3 4 5 6
22.55 | 29.45 {29.45 33.95 | 34.45 136,30




FIGURE 11. PERCENTAGE OF COOPERATIVE CHOICES OVER TRIAL-BLOCKS FOR EACH SUBJECT

PAIRING BY COMMUNICATION CONDITION (Expt. 2)
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traditional P.D. game. Rapoport and Chammah (1965a) noted that men
initially made more D responses but between trials 30 and 60 they
'recovered' to make an increasing number of co-operative choices.

This initial decline in co-operation and subsequent 'recovery' was
not demonstrated in the earlier experiment. However, in this
instance the number of co-operative choices made by male pairs declined
between trial blocks 1 and 2 (is¢e. between the 3lst and 60th trial)
but increased ('recovered') steadily thereafter. Similarly, Wichman's
(1972) female subjects in an Isolation condition initially co-
operated just below 50 per cent. This declined over the first forty
trials but rose to approximately the starting level by the 70th trial.
It can be seen from Figure 11 that in the present study the female
dyads' scores owver time wers fairly consistent, unlike the previous
experiment where the level of co-operation declined steadily through-

out the inter-action to only 17 per cent on trial block 6.

Both Rapoport and Chammah (1965a) and Wichman (1972) allowed

their subjects to exchange points for money. Thus the introduction
of a financial incentive in the present study seems to have had

the effect of eliciting levels of co-operation that are more in
agreement with previous American studies. Does it then have

similar effects on sex differences in the level of co-operation?
Figupe 11 suggests that there is an inter-action effect between

the sex of the subject and the communication opportunity and this is

confirmed by statistical analysis.

The number of A choices per subject dyad were analysed by a three—
way fixed factor analysis of variance design. The analysis of

variance summary is shown below in Table 8.
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Table 8, Analysis of variance summary for number
of co-operative choices for Sex (2 conditions) x
communication (2 conditions) over Trial Blocks (6
conditions) (Expt. 2)

Source df Sum of Sauares Mean Square F p

Between Dyads

Sex (B1) 1 2025, 41 x 2025,41 2.40 0.14
Communication(B2) 1 6645.41 6645.41 - | 7.88 0.01
B12 1 586601 5866.,01 6,96 0,02
Error 812 16 13485,27 842,83 ‘

Within Dyads

Trial Blocks(Wl) 5 2497,98 499,60 | 5,38 0.0004
wipl 5 542,84 108,57 1.1% 0.33
W1B2 5 1263.64 252,73 2,72 0.03
W1B12 5 1057.64 211.53 2.28 0.05
Error W1B12 : 80 7428,73 92.86

~Hottes and Kahn (1974) found significant main effects due to the
sex of the dyad and the duration of the inter-action. 1In the
present study, however, the hypothesis that male subjects will be
more co-operative than females was not supported. Co-~operation
levels did increase with the duration of the inter-action (p =
0.0004) as can be seen from Figure 12b. Although no specific
hypothesis was formulated with respect to limited communication
opportunity it can be seen from Figure 12a that the number of co-

operative choices was greater when verbal communication was




FIGURE 12. GRAPHS TO SHOW -SIGNIFICANT EFFECTS{ Expt. 2)
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FIGURE 12 CONTINUED

d) Mean number of cooperative choices as a function of the sex of the dyad and

the communication opportunity.
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allowed after trial 31 (p = 0.01). 1In addition, subjects allowed
to talk made more co-operative choices as the duration of the
inter—action increased (Figure 12c). This two-way inter-action
is significant ( ™ = 0.05) from _Block 2 onwards following the

three minute communication period (Tukey test, Appendix lvc).

The previous study found no effects on the number of co-operative
choices attributable to the sex of the dyad. However, a two~way
inter-action between the sex of the dyad and communication
opportunity has been demonstrated in the present study where a
financial incentive has been introduced into the design. Men were
very much more co-cperative than women when they were allowed to
talk to each other after the 31st trial; this inter—action effect
is shown in fFigure 12d. The three-way inter-action was also
significant (p = 0.05) and Figure 12e shouws that males made more
cowoperétive choices than females over time when given the

opportunity to communicate.

In the Hottes and Kahn (1974) study the effect of communication
availability for women actually decreased their co-operative
responding, an effect which was significant on Trial Block 4,

This effect was not observed in the present study nor was a sex
difference such as that described by Rapoport and Chammah (1965a)
when subjects are not permitted to communicate. However, this
study does support Hottes and Kahn's main assertion that male
pairs,when given the opportunity to verbally communicate after some

experience of game playing, will increase their level of co-operative
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responding (Hottes and Kahn, 1974)., This is in spite of the

differences in the studies noted in the discussion in Chapter
Five. The present study was conducted by a female experimenter
on a British subject population and a financial rather than an
academic incentive was offered (both for recruitment purposes
and for achieving 300 points during the course of the game).

The instructions were also different, although they present an

individualistic set.

The communication data was examined to see if male pairs‘attended
more to strategic considerations during the course of their
conversations than did women, as suggested by Hottes and Kahn (op.
cit.). The previous experiment in the present series supported

this notion although it was noted that there were no differences

in the level of co-~operation that could be attributed to it. 1In

the present experiment ten dyads were allowed to communicate
verbally with their partner during the course of the inter—action.
This opportunity was made available for three minutes fellowing
trial 31. The following account summarises the way pairs of subjects
made use of this opportunity; a more detailed account = is presented
in Appendix Vb, Of the five male pairs, four made use of this time
to discuss possible strategies and all four mentioned 'press A!

as being the best joint strategy. Three of these pairs made an
agreement to press A throughout the rest of the intepmaotion, with
one subjéct only defecting on two trials. Of the five female

pairs, four talked to each other in the break but only two pairs
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mentioned pressing A. Of these, one pair could not reach
agreement whilst the other pair decided it was more fun not to

hoth press A but instead to "try not to press B together',

Hottes and Kahn (1974) found that six out of ten male dyads
directly mentioned either an imitative or 'play A' strategy while
only one out of ten female dyads did so., In the present study no
pairs (either male or female) mentioned an imitative strategy but
four of the five male pairs mentioned pressing A compared to two
of the five female pairs. The number of subjects. involved here
is, of course, too small to attempt a convincing statistical
analysis. However, a confounding factor is that four of the five
female dyads wondered whether it was "against the rules" to talk
about the experiment compared with only one male dyad. It may be
that females conform more to the demand characteristics of the

situation in their desire to please E and do the 'right thing'.

Again, then, there is tentative support for the proposition that
males perceive the strategic nature of the task more fully or, at
least, make better use of communication opportunities. This results
in a higher level of co-operative responding when there is an

incentive to do so.

B. ‘'Imitation'
The data for the second experiment were alsoc analysed with respect
to 'imitative' choices in spite of the author's misgivings regarding

this concept, noted in the previous chapter. Scores were converted
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to proportions by dividing the treatment total scores per dyad
for Block 1 by 29 and for Blocks 2 -~ 6 inclusive by 30. The

treatment means are shown below in Table 9 and raw scores are
presented in Appendix Xl. The data were analysed by a three-—

way fixed factor analysis of variance design.

Table 9. [Mean 'imitation' scores for Expt, 2

a) Mean frequency of 'imitative'! responses per trial block as
a function of the sex of the dyad and the communication

opportunity

Pairing Communication Trial Blocks
Opportunity 1 -2 3 4 5 6
K ’ 0 0.53 0.61 0. 54 0.55 0,67 0,67
31 0.58 0.87 0.94 0.97 0.89 0.91
Fr 0 0,57 0.68§{ 0,60 0.66 0.67 0.72
31 0.60 0.68 0.74 0.68 0.73 0.70

b) Total mean freauency of 'imitative! responses as a function
of each treatment condition

.. 119 FF
Pairing

0,73 0.67

0 31
Communication
Opportunity ‘062 .77
Trial Blocks 1 -2 3 4 5 6

0657 0,71 0,70 0.71 0.74 0.75
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It will be remembered that the Hottes and Kahn (1974) study
found that f‘imitation' increased more rapidly for males than
for females, males tended to be more affected by opportunities
for communication and ‘'imitation' increased over time. The
ANGYA summary (Table 10) indicates that,as in the Hottes and
Khan Study and the previous experiment, 'imitation' increased

over time (p = 0.0003). There was a tendency for communication
opportunity to influence the amount of 'imitative' behaviour (p = 0.06)
an effect which tended to increase over time (p = 0.06). Again, there
was no indication of any sexAdiffereﬁces in 'imitative' behaviour such
as that described by Hottes and Kahn (1974). Thus, only one of the

hypotheses regarding 'imitative' behaviour was supported.

Table 10. Analysis of variance summary for iimitation'
scores (proportions) for Sex (2 conditions) x Communication
(2 conditions) over Trial Blocks (6 conditions) (Expt. 2)

Source ‘ df sum of squares mean squre. F P

Between dyads

Sex (BL) 1 0.11 0,11 0.63 0.55
Communication(82) 1 0.69 0.69 3,87 0.06
BL2 1 0,39 : 0.39 2,17 0.16
Frror BL2 16 2.84 Cl 0,18

Within dyads

0.43 0.09 5.84 0.0003

Trial Blocks(il) 5

W1g 5 0.05 0.0l 0.67 0.65
w182 5 0.17 0.03 2.26 0.06
W1B12 5 0.10 0.02 - | l.41 0.23

Error W1B12 . 80 1.17 . -0.01
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It was argued in Chapter Five that so~called 'imitation' may simply
be the result of ‘locking in' to mutual AA or BB setuences.
Although this argument is still retained, the data from the present
study were further analysed to discover what relationship, if any,
gxists between co-operation and 'imitation' following Hottes and
Kahn (op.cite). It will be remembered that they found a highly
positive relationship for male subjects whilst there was little
relationship for females.

L. Relationship between co-operation and ‘'imitation’'

The number of co-operative choices and ‘'imitation! scores for gach
dyad were correlated separately by sex and trial blocks using the
Pearson product-moment coefficient (see Appendix‘Vllb for raw
data)., The results, tabulated in Table 1l show that if 'imitative!'
strategies are indeed adopted, then this induces co-operation (or
co-operation induces imitation) on Trial Blocks 3 and 4fﬁgr«male

pairs and on Trial Blocks 2,4,5 and 6 for female subjects.,

Thus, in the present study females appear to have shown more
Consideration to strategic elements as suggested by"imitative'
play and freouency of co-operative responses. However, this did
not result in a higher level of co~operative choices than men as
no sex differences in the overall level of co-operation were noted
and, indeed, males co-operated more thén females when yerbal
communicatinn was made available (Figurel@d ), Thus, the general
notion that 'imitative' play increases the likelihood of co-

operative responding (or vice versa) cannot be supported. It was
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Table 11. Co-relations between co-operation and
'imitation' for sach Trial Block by sex of pairing

{Expt, 2)

Pairing
Trial Block

Mit ) FF
1 0,03 -0, 57
2 0,50 D.65 #*
3 0D.65 3¢ 0,31
4 0,65 = 0.65
5 0.48 0.74
6 0.60 J 0,92 %

noted in Chapter One that various strategies are prohably employed
at different stages of each inter—action which are unigue and the
author feels the notion of 'imitative' play on 2-person P.D. is
misleading. GSubjects' own reasons for their behaviour are

cansidered more reliable svidence.

E. The post-experimental cuestionnaire (Appendix 11.)

Subjects' responses to the open-ended questions are discussed in
Chapter Nine. Their responses to the five forced-choice aquestions
were analysed for sex differsnces using the Mann-Whitney U test
(nl,n2= 20). Raw scores are presented in Appendix V1llb and the

results are summarised below in Table 12.

“ pL 0,05
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summary of questionnaire data for

(uestions 1 ~ 5 (Expt. 2)

106.

Question Distribution . of Scores Mean U P
. : 5 14 |5
1. How much did your . 2 S l - 6
partner's choices ; / “n o
affect the choices M {0440 11L {5 1110 5.2 ) 140.5 |'$0.05
you made? Fle a2 || 3|4
2. How much do you M11 41215 1]65 7 0 3;8 186.5 | Y0.05
think you would - : : :
like your partner N 2 3 17 6 1§ 3.9
personally? ' o )
3, How much did the M4 {2 V0 o 4 111 4.6 123.0 {<0.05
communication ‘ :
between the two F 5 4 3 3 1 4 1 3.2
of you influence
the choices you
made?
4. How much influence Ml 3 2 0 8 6 4,5 153.5 | 0,05
did you have over
the points your F il 4 31 4 8 2 14,0
partner made?
5. How much or how M2 t1 25| 4| 6 |43 | 127.0 |<@.05
often did you try
to give your F 15 13 11 7 2 2 3.2
partner what he
gave you? \
Table 13. Further analysis of subjects' responses
to Question 3 (Expt. 2)
Communication Distribution of Scores Mean U p
Condition
1 2134141 5 6
g ml 31110} 0¢3 3 3.8 49,0 >0.05
FloO 3121211 2 3e7
41 my1 01040121 8 5.4 17.5 <0.05
Fls 1|1 |20 2] 2.6
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fAs in the earlier. experiment, malg subjects indicated that
communication had influenced their choices more than female
subjects (p < 0.05 for a 2-tailed test). Subjects had been
instructed to take the term ‘communication' to include patterns
of choices in addition to any verbal communication made. A

further analysis was made of the data for cguestion 3 (nl,n 10)

-
with the dyads' responses being compared for each communication
condition. The results are summarised in Table 13 where it can
be seen that there is a sex difference in the degree to which
subjects believe verbal communication affected their choices.
Eight out of ten male subjects in treatment 31 indicated that
communication had greatly affected their responses compared to
only two out of ten female subjects, but there were no such
differences in treatment 0. It was seen earlier that it was in
the former condition that male subjects were more co-operative
than females and there is now direct evidence that it is the
verbal communication which influences the freouency of men's co-

operative responding when a financial incentive is introduced in

to the experimental design.

There was also a significant sex difference in answers to‘the
question, "How much or how often did you try to give your partner
what he gave you?"™ #en indicated that they attempted to imitate
their partner's choices more than did women. In neither the Hottes
and Kahn (1974) study nor in the first experiment of the present

series was a significant difference noted in responses to this
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guestion. It was argued in Chapter Five that the sedquence .of
choices in 2-person multi-play P.D. is not necessarily indicative
of an adoption of an imitative strategy, whereas a subject's
matching (tit-for-tat) strategy of a programmed opponent is more
likely to be so, Subjects' responses to the guestionnaire, how-
ever, are considered by the author to be a more appropriate
indication of whether imitation is adopted as an actual strategy.

Table 14, Further analysis of subjects' responses
to Ouestion 5 (Expt. 2)

. s Distribution of scores Mean u P
Communication
Pondltlon 1 lolaslals 6
mlz2l1lalale2| 1| 3.8 42.0 |5o0.05
D 30 smand
Fi31210413 1 1 3.0
mjyojotpiry2yz2 5 5.1 20,0 |« 0.05

A further analysis was made of the data for cuestion 5 (nl,n = 10)

2
with dyads' responses compared in each communication condition
(See Table 14). It seems that imitative behaviour (as judged by
subjects' responses to the post.-experimental questionnaire) occurs
more for male pairs than for female pairs only whgn the test
conditions allow subjects to verbally communicatef Five men

indicated strongly that they tried to give their partner what he

gave them in this condition compared to only 1 woman. Three of the
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five male pairs in this condition actually made an agreement to
both make the same choice and press A together whersas none of the
female pairs made such an agreement. It was in this condition
that men also co~operated more than women (p = 0.02), suggesting
that imitative behaviour is linked with the freguency of co-
operative choices. Here, then, is actual concurrence betueen the
content of male subjepts' communication, their intention (as
judged by the gquestionnaire data) and their behaviour‘on iterated

Prisoner's Dilemma.

However, the actual measure of imitation employed in this study
(the number of times each subjegt's response matched the other
subject's previous response, per 29 or 30 trials) did not shouw
similar trends. Indeed, when correlated with the freauency of cow
operative responses, 'imitative' responses correlated positively
with co-operation on Blocks 3 and 4 for men and on Blocks 2, 4, 5
and 6 for women. This suggests that although 'imitation!' thus
defined, may be correlated with the degree of co-operation it is‘
not necessarily the case nor is it a good indicator of the overall

level of co-~operation.

Due to the difficulties noted with the above measure of imitation
similar analyses in future studies were not attempted. Rathez,
subjects' intentions were inferred from responses to the post-
experimental questionnaire which is considered to be a more valid

indication of their attention, if any, to strategic considerations,
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Fe The effects of a financial incentive

It will be remembered that although the B strategy strictly
dominates both subjects are better off pressing A if the other

does the same., It may seem obvious to many that an incentive,
whether financial or academic, would provide the stimulus to take
the task more seriously and to attempt to increase the number of
points gained. To assess the significance of the financial
incentive in the present study (£1 for every 300 points gained) the
déta were compared with the same treatment conditions from the
initial experiment where no financial incentive was offered. This
is, of course, a partial designelIn ideal circumstances é control
low incentive group should have been run at the same time. Howevsr,
in Chapter Four the author indicated the difficulties that had
occurred as a result of low numbers of volunteer subjects. For the
purposes of this analysis it is assumed that all subjects are drawn
from the same pocl and that their allocation to each treatment is

random.

The co-operative responses thus derived were analysed by ANOVA for

the effects of the following factors: sex (2 conditions : MM and FF),
communication opportunity (2 conditions : 0 and 31) finangial

incentive (2 conditions : none and £1) over trial blocks (6 conditions
blocks 1 « 6), The mean scores for these groups are shown in
Appendix X as is the analysis of variance summary table. The
significant main and inter-action effects ( p < 0.05) are expressed

in graphical form in Figure 13.



FIGURE 13. GRAPHS TO SHOW SIGNIFICANT EFFECTS: PODLED DATA (Expt. 1 and Expt. 2)

a) Mean number of cooperative choices as a function of communication opportunity.
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FIGURE 13 CONTINUED

c) Msan number of cooperative choices as a function of financial incentive.

60—
50 —
40— ~p = 0.00008
30—

20—

Mean Cooperation

10—

Financial Incentive

1 ]
None £1

d) Mean number of cooperative cholces as a function of communication oppértunity

and financial incentive.

60—

50—
§ 20 .p = 0.05
o 40—
© 31
[
S 30—
8
g 20— 0
1]
=

10~

T ; 1 Fipancial Incentive
_ None £1

e) Mean number of cooperative cholces as a Fundtion of communication opportunity
and the duration of the interaction.

GO-W

50—
c =
S a0 o] 0.03
®
8
a 30— 2
o]
(%]
g 20— o
]
Q
= 10—

T T T = ,Trial BIOQKS
1 2 3 4 5 6



113,

FIGURE 13 CONTINUED

) Mean number of cooperative cholces as a Functiéh of sex of dyad, comnunication
opportunity and the duration of the interaction.
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Co-operative choices were made more freauently when verbal
communication was allowed after trial 31, an effect which was
greater for men than for women (Figures 13a and 13b respectively).
Both of these effects were influenced by the duration of the
inter-action and Figures 13e and 13f show that this is in the

direction of increased co-—operation,

More pertinent, perhaps, to the present discussion is that the
presence of a financial incentive(£l for every 300 points gained)
had a significant effect on the freguency of co-operative choices,
regardless of sex or communication opportunity (Figure‘lBC),thus
confirming the hypothesis. This effect increased over time
(Figure 13g9). Subjects offered a financial incentive were more
than twice as co-operative than in the no incentive condition
(Experiment 1) the mean co-operation being 51.72 per cent and
21.22 per cent respectively. This is in sharp contrast to those
studies cited earlier which report slight or no differences
although in this case the reward level is relatively high. Another
possible explanation for the observed discrepancy lies in the fact
that the present study employed a multi-play B.D. design. Figure
13g shows that subjects make more freouent co-operative responses
over time when oP%ered a financial incéntive but co-operate less
over - time when no fipancial incentive is introduced. The
differences between the treatment means are significant from trial
block 2 onwards (Tukey test, Appendix 1Vd, <& =0.05). In other

words, the differences between the two groups only reach significance



from about the 30th iteration onwards and are unlikely to be tapped

in shorter versions of P.D.

The presence of a financial incentive was also found to have a
greater effect on the freguency of Comoperativé responding when
verbal communication was allongafter trial 31 (Figure 13d). The
megan co--operation was 64,12 per cent when limited communication
opportunity was made avalable to subjects after some experience of
game playing - nearly three times és much as in the no communication
treatment (21.7 per cent). Thus, the financial incentive was

retained at this level for subseguent experiments in-the series.

6.6 Summary and discussion of results

a) Co-operation and the effects of incentive

In the second experiment of the series where a financial incentive
was introduced the pattern of play overall more closely resembled
previous'studies reported in the U.5.A., Both Communication and the
duration of the game affected co-operation and subjects in treatment
31 became increasingly co-operative as the game progressed.
Although there was no main effect due twthe sex of the dyad men in
treatment 31 were very-much more co-operative than women in the
sama condition, an effect which increased over time. Three of the
five male pairs (but no female pairs) in this condition made an
agreement to both press A, an agreement which was not broken except
by one suﬁject on only two trials. Unlike the previous experiment

there was more direct support for the suggestion that men attend
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more to strategic considerations as indicated both by their
responses to the post-experimental questionmaire and by the
oreater number of co-operative responses elicited when

communication was allowed,.

Other comparisons with the first experiment (which employed

similar procedures and subject populations and was conducted by

the same experimenter) allow generalisations to be made about the
effects of a financial incentive. Subjects offered a financial
incentive were more than twice as co-~operative than those who were
not with the level of co-~operation increasing over time. The
introduction of an incentive also had a greater effect when limited

verbal communication was permitted. .

b) 'Imitation' and the relationship with cowoperation

TImitation' was found to increase over time and to tend to be
affected by the opportunity to communicate. However, no sex
differences were demonstrated nor was a highly positive relationship
between 'imitation' and co-operation found for men (as suggested by
Hottes and Kahn, 1974), Indeed, in the present study, a positive
relationship was found on four trial blocks for women but on only
two trial blocks for men. This measure of 'imitation' seems to have
little predictive value on overall levels of co~operation, however.
Men's responses to the post-experimental cuestionnaire in treat-
ment 31 indicated that communication affected their choices more
than those of women. flen also attempted to match their partner

more than did women. It was in condition 31 that significant
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differences in the level of co-operation were noted,

The results from the present study which includes a financial
incentive more closely resemble those of Hottes and Kahn (1974),

at least with respect to co~operation. However, no main sex

effect in the level of co~operative responses has been demonstrated
as no differences were found in the traditional P.D. situation
where no talking is permitted. Although there is no reason to
assume that such sex differences on traditional P.D. are universal
(cultural differences are explored in Chapter Eight) an obvious
difference between the present study and the Americgn studies

previously described is the sex of the experimenter,

Skotko et al (1974),in a study which did not permit venbal
communication between the subjects, suggested that sex differences
in co~operation levels were a function of the sex of the
experimenter. They demonstrated that female dyads were more
sensitive than males to the sex of E and were extrasmely non-co—
operative in the presence of a male.experimenter° It was noted

in Chapter Three that this finding, by itself, could not explain
the inconsistencies in the literature. However, since sex
differences in the most freauently reported direction were
demonstrated in Experiment 2 when limited communication was allowed
it might be expected that a male E running an experiment with an
identical design and subject population would elicit lower levels

of co-operation in females under both communication conditions O

and 31, This aspect is explored in Chapter Seven.,
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CHAPTER SEVEN ¢ THE EFFECTS BUE TO THE
SEX OF THE EXPERIMENTER

7.1 Introduction

The idea that an Experimenter may exert an influenpe on the
behaviour of subjects is not a new one and many experiments have
demonstrated that certain biosoccial characteristics such as the
sex, race, age or religion of the data collector may be important
(Rosenthal, 1966). However, little is known about the mechanism
accounting for the differences and Rosenthal {(ope.cit.) attempts to
distinguish between active effects agsociated with unitentional
differences in behaviour and passive effects associated with

appearance alone.

There is some evidence that experimenter effects are active and may
interact with the sex of the subject. For example, female
experimenters tend to smile more and female subjedts tend to be

the recipients of more smiles regardless of the sex of the
experimenter. A number of investigations show the differential
treatment of male and female subliects and the reader is referred to
Rosenthal (1966) who concludes: "An experiment employing male and
female subjects is.likely to be a different experiment for the
males and the females. Because experimenters behave differently

to male and Temale subjects even while administering the same
formally programmed procedures, male and female subjects may,
psychologically, simply not be in the same experiment at all "

(pe56).
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Zelditch, as early as 1955, commented on the greaster 'socio-
emotional! concern of the feminine role compared td the concern
with task accomplishment for the masculine role. In spite of the
recent growth of the Yomen's lMovement and attempts to change the
nature of the !feminine role! studies in mixed-motive situations
continue to draw similar conclusions, [en in the Hottes and Kahn
(1974) study were considered to be success oriented and
opportunistic whilst women were considered to be more socially
oriented, playing defensively when their primary goal (that of
social inter-action) was restricted. However, the study of Skotko
et al (1974) suggested that the sex differences on P.D. were an
artifact and the result of females playing non-co-operatively only
in the presence of a male experimenter. Bedell ana Sistrunk

(1973) concluded that Females are more sensitive to characteristics
of the other player than are males and Skotko et al {1974) extended
this notion to also include the characteristics of the experimenter,
They recognised, as did Gibbs (1972), that the experimenter was a
previously unexplored variable in mixed-motive situations and that
the experimental situation, far from being a dyadic inter-action

as it is viewed theoretically (Rapoport, 1970), is an example of a
social inter-action which includes both the subjects and experi--
menter. Skotko et al suggested that there may be sex differences
in the relevant experimental field (and thus in the subjects!
interpretation of the 'game being played') which is influenced by
the sex of the experimenter. However, no attempt was made to

specify what attributes (other than the gender of E) differentially
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affect male and female subjects. It was noted in Chapter Three
that this factor, in itself, could not explain results from those
studies reporting no subject sex differences or differences in

the opposite direction which also employed male E's,

In the present series of experiments which have so far employed

a female £ (the author) no sex differences were noted when there
was no financial incentive. However, when a financial incentive
was introdubed into the game men played more co-operatively than
females but only when allowed to talk to each other for three
minutes after Trial 31l. It was discovered in_a personal
communication to Vincent Skotko that no incentive had been used
in his study as it had not been considered an important factor.
It would seem from the findings of the present study that sex
differences in elicited co-operation may also be demonstrated in
the presence of a female & when communication has been allowed
after some experience of game playing and when there is a financial
incentive, It was expected that a male experimenter undertaking
an experiment with the same design as Experiment 2 of the series
mould glicit lower levels of co-operation in female subjects under
both communication conditions O and 3l. This factor was

subseauently explorad in Experiment 3.

7.2 Aim of the investigation (Expte. 3)
The investigation is designed to establish the nature of sex
differences in the co-operative behaviour of a British student

population under two conditions of restricted communication
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opportunity in the presence of a male experimenter,

7.3  Hypotheses (Expt. 3)

On the basis of the findings in Experiment 2 and the Skotko et al

(1974) study the following hpyotheses were formulated:

1. f#lale subjects will be more co-operative than female subjects
in the game situation,
2. Cowoperation will increase when opportunitiss for communication

are mads available.

3. Co=operation levels will increase with the duration of the inter—

actione.
4. A male experimenter will elicit different levels of co-operation

from female S's than a female experimenter.

No specific hypotheses were formulated with respct .to any other

inter-action effects,.

7.4  PMethod (Expt. 3)

a) Experimenter
This experiment was intended as a replication of Experiment 2

employing a male (rathef than a female) experimenter.

The male experimenter was an undergraduate psychology student in
the second year of a three year course at Durham University. He
had originally been a subject in the first experiment and had
volunteered to help in subsecuent experiments. He was paid at the

rate of GOp per session, the same rate at the time as subjects
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taking part in psychology experiments. Subjects for the
experiment were recruited in the same way as before but on this
occasion the author sent out appointment - letters to volunteers

with the male experimenter's name one.

The author trained the volunteer experimenter to conduct the
experiment in as similar a manner as possible to the previous
experiments. Close attention in particular was paid to having the
minimum of inter-action with the subjects and to providing standard
responses to subjects'! aueries. The advantage was that the student
had previously been a subject himself and had "~ experienced such
an inter-action and been fully de-briefed in the context of
that inter-actiaon. Thus he was able to appreciate the need for
standard responses and the importance of not referring to the task
as a ‘'game' in the presence of the subjects. The instructions were
re-taped by the student experimenter who had listened several times
to the author's tape so that the instructions were presented in as
uniforin a way as possible. The experimenter had a practice run
with two naive female volunteers and any problems were dealt with

at that stags.

b) Subjects and treatment conditions

In the third experiment of the series, forty undergraduate-student
volunteers mere.recruited from Durham University. As has been the
case in previous experiments, student pairs were all under the age

of 25 years and were unknown t each other and to both the author
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and volunteer experimenter, Students were informed that they

might be able to earn £1 during the course of the experiment. Ten
male pairs (i11) and ten famale pairs (FF) who were previously
unacauainted with each other and naive as to the nature of the task
were randomly assigned to one of the two communication conditions
(no communication (0) or verbal communication restricted to three
minutes after Trial31(31) )such that there were 5 male dyads and 5

female dyads in each communication condition.

c) Procedure and instructions

Subjects were greeted by the experimenter and seated on either side
of the partition which restricted non-verbal Communication, Both
subjects, however, could see and be seen by the experimenter
(Figure 5). Each subject was provided with a pen andrrecord sheet
which contained spaces for 300 responses (Appendix 1). Subjects!
choices on the P.D. game (Figure 4) were again indicated by
pressing A or B buttons which were relayed to the experimenter's
panel (Figure 6) and the experimenter stated the choices and out-
comes after each trial. Subjects kept a record of their cwn pay-

offs after each trial,

The instructions were re-~taped by the volunteer experimenter and
the wording was the same as for the previous experiment whefe a
financial inecentive was of%ered (see Chapter Six). The same set
of instructions, similar to that used by Rapoport and Chammah

(1965a), was retained so that direct compatisons between

experiments could be made. The experimenter checked that subjects



124,

understood the matrix and answered any gueriss in as standard a
nanner as possible using the wording from the instructions where
appropriate. fQueries concerning "best" strategies were responded

to with "Do as you think best®,.

5ubject dyads played 180 iterations of the game although they were
unavare of how many trials were to be played. Following this, and
before they could count their final score, subjects were asked to
fill in a questionnaire (Appendix 11). After each session subjects
were infTormed as to the nature of the study and were promised a
summary of results. They were asked not to discuss the experiment
with other students who might take part at a later date and the
difficulty of obtaining subjects - especially naive ones - was

explained.

The raw data obtained from the inter-action were analysed for the

number of co-~operative choices,

7.5 Analysis of Results (Expt. 3)

A+ Co-operation

The degree of co-operation was again defined as the number of A
choices made per subject dyad. Scores from 180 trials were
divided up into six trial blocks of 30 trials each. Raw scores are

presented in Appendix X111, The mean scores are shown below in
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Table 15, #ean Co-operation Scores for
Expte 3

a) Mean number of co-operative choices per trial block as a
function of the sex of the dyad and the communication

OppoZtUnity.
Pairing | Communication Trial Blocks .
Opportunity 1 2 3 4 5 G .
IR 0 25.4 18,0 20,6 32.0 40,8 41.6
31 33.0 5.2 47.0 4462 49.8 49,0
FF v 2204 23,8 20.0 19.6 272 25,2
31 33.8 43,2 41,0 41472 39.6 38.8

b) Total mean number of co~operative choices as a function
of each treatment condition

.. il FF
Pairing
37,72 31.32
Communication 0] 31
Opportunity
26,438 42,65

Trial Blocks

28,65 34,058 32.15 34,25 39,95 38,65

The graph in Figure 14 shows that in the traditional multi~play P.D.
condition where no verbal communication was permitted males
initially co-~operated 42 per cent of the time decreasing to 30 per

cent on trid block 2. They 'recovered! from trial Block 3 onwards
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and were co-operating 69 per cent of the time by the final trial
blocke. This pattern of play is consistent with Rapoport and
Chammah's (1965a) study using male pairs in iterated P.D. which
was undertaken by a male investigator. In addition, highenr
levels of co-operation were demonstrated for male pairs on later
ttial blocks in the second experiment of the present series which
was conducted by a female investigator., For female subjects in
the no talking condition the trends are less clear with the level

of co~operation on trial block 6 being only 5 per cent higher than

the initial level,

When limited communication was permitted men intially co-operated
55 per cent of the time rising to 85 per cent on trial block 2
following communication opportunities after the 3lst trial. By
trial block 6 they were co-operating 81 per cent of the time, -
Women began co-operating 56 per cent of the time rising to 72 per
cent on trial block 2, following communication opportunities. By
trial block & the amount of co-operation had slowly decreased to

~

64 per cent.

In experiment 2 of thils series, conducted by a female experimenter,
co—~operative choices were greater when verbal communication between
subjects was permitted after trial 31, an effect which increased
over time. There was no main effect due to the sex of the dyad
although a two~way inter~action was demenstrated with men co-
operating more than females when allowed to talk, an effect whch

also increased over time. It was expected that when a male E
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conducted the experiment females would he less co-operative
than males under both communication conditions as was the case
in Hottes and Kahn's (1974) study. Skotko et al's (1974)
conclusion that sex differences on P.D. were an artifact of
experimental manipulation and the resull of females being less
co-operative than males in the presence of male experimenters

increased such an expectation,

However, examination of Figure 14 suggests that this expectation
cannot be upheld., The number of A choices per subject dyad

(the gross index of co~operation) was analysed by a three-uay
fixed factor analysis of variance design. The ANOVA summary

is shown below in Table 16.

Table 16, Analysis of variance summary for number of
co~operative choices for sex (2 conditions) x
communication (2 conditions) over trial blocks (6
conditions) (Expt. 3)

P

Source df { sum of sguares | mean sauare F
Between dvads
Sex (B1) 1 1228, 80 1228,80 0.77
Communication(#2) 1 7938,13 7938,13 4,98
812 1 2.70 2,70 0.00
Error #3112 16 25492,67 1593.29
Within dyads
Trial Blocks (Wl) 5 1615.07 323,01 1.72
W1B1 | 5 726,70 145,34 0.78
W1a2 3 1331.77 266,35 1.42
Wipl2 5} 462,80 92,56 0,49
Error W1B12 80 14989,33 187,37

U.14
0.57
0.22
0.78
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The results from the third experiment of the series which employed
both a male experimenter and a financial incentive do not support
either the findings of Hottes and Kahn (1974) or those of Skotko
et al (1974)., No main or inter-action effects due to time or to
the sex of the pairing uwerse demonstrated in the present study,
contrary to expectations. Indeed, there was only one significant

o
|

main effect (p = 0.04) which was due to the availability of verbal
comnunication. As suggested in Figure 14 the limited opportunity
to verbally communicate after trial 31 elicited greater levels of

co—operation from most subjects regardless of sex and the duration

of the inter—action.

Unfortunately, the experimenter neglected to make a brief record
of subjects® conversations in treatment 31 and it is not known
which pairs were attentive to the strategic considerations of the
game. The only data thatare available is that four of the five
male dyads and all five of the female dyads inade use of the
opportunity to communicate. However, it ssems from the results of
Experiments 2 and 3gwhich both employed monetary incentivesythat
the opportunity to communicate after some experience of game

playing somewhat ameliorates the conflict in the game.

Bs The effects due to the sex of the experimenter

To assess the significance of the sex of the experimenter the
present data were compared with that from Experiment 2, although

the data had been collected on different occasions.

\



The co-operative responses thus derived were analysed by ANOVA

for the effects of the following factors : sex of the subject (2
conditions:ﬁﬂ and FF), communication opportunity (2 conditions:0
and 31), sex of the experimenter (2 conditions:Male and Female)
and trial blocks (6 conditions:blocks 1 - 6). The mean scores are
presented in Appendix X111 as is the ANOVA summary table. The
significant main and inter~action effects (p £0.05) are expressed

in graphical form in Figure 15.

Contrary to expectations, no differences due to the sex of the

subject or of the experimenter were observed in the balanced sex

of E design. However, as might have been expected from the previous

analysis, communication opportunity significantly affected the
amount of co=operation elicited, acting to increase the likelihood

o

of co-operative responding (Figure 15a). Co-operation overall
was found to increase over time (Figure 15b), an effect observed

in Experiment 2 but not Experiment 3. Co~operation also increased

more over time when communication was allowed (Figure 15c).

Thus, the differences between the significant findings from
Experiment 2, Experiment 3 and the Hottes and Kahn (1974) study

cannot be solely explained by the sex of the experimenter.

Although there are slight procedural differences between the Hottes

and Kahn study and the present study this cannolt explain the
differences observed in subjects' choices when Experiment 2 was
replicated by a male experimenter. This topic will be returned to

later in the chapter,

‘
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FIGURE 15, GRAPHS TO SHOW SIGNIFICANT EFFECTS FOR POOLED DATA (Expts. 2 and 3)

a) Mean number of cooperative choices as a function of communication opportunity.
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Ce The post—experimental questionnalre

Responses to the five forced-choice ocuestions were analysed for
differences due to the sex of the respondent using the Mann--
Whitney U test (nlgn2 = 20). Responses to the open-ended
ouestions are discussed in Chapter Nine. Raw scores are
presented in Appendix Vi1l and.the results are summarised below

in Table 17.

Table 17, Summary of guestionnaire data for (s,

1T =5 (Expte 3)

ftuestion Distribution of Scores Mean U P
(See Appendix

11) 1 314 15 6

] m1o 3 .11 6 110 5,15 | 185.5 |>0.05
Fl1 o1 {11 7 5,10

0 M {0 118 5 31 4,20 {198,0 |>0.05
Flo 4 16 7 21 4.25

2 mi3 213 4 71 4.25 | 183.5 > 0.05
F 3 2 13 7 41 4,10

4 I 111 6 91 4,80 | 160.5 {>0.05
F 0 31 2 5 611 4,30

. n1 4 211 3 8] 4.05 | 199.0 |>0.05
F 3 111 7 6 4425
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It will be remembered that in Experiment 2, conducted by the
author, men indicated that the opportunity to communicate (G.3)
affected their choices more than for women and that they
imitated their partner more than did women (Q.5). However, in
the third experiment of the series where a male £ replicated the
previous experiment, no differences were found in subjects'

responses that could be attributed to the sex of the dyad.

7.6  Summary (Expt. 3)

The hypothesis that male subjects would be more co-operative
than female subjects in the presence of a male experimenter was

not supported. Co-operation did not increase over time,

" contrary to expsctations. This had been a significant effect in

both Expte. 2 and in the Hottes and Kahn (1974) study. However,
a significant main effect due to the communication avallability
was noted. Subjects allowed to talk for three minutes after
trial 31 were more co-operative overall than subjects not
permitted to talk. However, since the experimenter neglected to
record the content of the conversations it is not possifie to say
how the subjects made use of this opportunity. Nor did fhe
auestionnaire data indicate any sex differencés in strategies

(e.g. imitative behaviour).

The hypothesis that a male experimenter would elicit diffgrent

levels of cowoperation from female subjects than a female experimenter

was not supported by the pooled data from Expts. 2 and 3. No

differences due to the sex of the subject or to the sex of the
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experimenter‘were observed. However, the data for Experiments 2
and 3 were collected at different times and subjects were not
strictly allocated at random to the different experimenters. In
this instance it was themfore decided to replicate Expts. 2 and
3 in a balanced sex of [ design using volunteer male and Female

student experimenters.

7.7 Nim_of the investigation (Expt. 4)

The investigation is designed to establish the effects of the sex

.0f . the experimenter on sex differences in the co-aperative

behaviour of a British student population under two conditions of

restricted communication opportunity.

7.8  Hypotheses (Expt. 4)

On the basis of the previous analysis from the pooled data (Expts.

2 and 3) and the results from the Skotko et al (1974) study the

following "hypotheses. were formulated:

1. Co-operation will increase when communication is permitted,

2. Co-operation will increase with the duration of the inter-~
action. The "learning effect" of repeated P.D. would lead
us to expect less co-operation as the inter-action progresses.
However, no effect was noted in Expt. 3 but co~-operation
increased significantly over time in the Hottes and Kahn
(1974) study and in Expt. 2.

3. The male experimenter will elicit lower levels of co~operation
from female subjects than the Female experimenter. The Hottes

and Kahn (1974) study indicated that in the present version of
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P.D. male subjects are éuccess oriented and play
opportunistically, adhering to strategic considerations
and oriented to maximise outcomes. Skotko et al (1974)
demonstrated that this may be so only when male and female

pairs interact in the presence of a male £,

No specific’ hypotheses were formulated with respect to the sex of

the subject or the sex of the experimenter@nain effects) or to

other interaction effects,

7.9  Method (Expt. 4)

a) Experimenters

The male and female volunteer experimenters were psychology
undergraduates at Durham University. They were paid at the
current hourly rate for subjects helping in similar projects.
Both students had been subjects in the first experiment of the
series and had some understanding of the Prisoner's Dilemma game
and of the procedure in the laboratory setting. Subjects uwere
recruited in the same way as for the previous experimental
sessions using the new experimenter's name on the appointment
letter. Subjects were selected at random from the pool of
volunteer Ss and allocated to either the male E or females E
treatment. The volunteer experimenters were trained by the author
with the emphasis on the minimum amount of inter~action with
subjects and providing standard responsss to suhjects' gueries.
The instructions (Chapter Six) were re-taped by each experimenter

and each was given a practice trial session with two naive subjects
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so that any problems could be identified and . resolved.

) Subjects

In the fourth experiment of the series, forty volunteer students
were recruited from Durham University for each £ treatment. As
has been the case throughout this study subjects were under the
age of 25 years and unknown to both the author and to the
volunteer experimenter. Subjects were randomly assigned to the
treatment conditions such that there were five dyads in each-
treatment according to sex of E, sex of S and communication
opportunity (0 and 31). In addition, neither friends nor

acauaintances were paired together.

c) Procedure and instructions

Subjects were grested by the voluhteer experimenter for that
session and seated on sither side of the partition on which the
matrix was attached (Figure 5). Although subjects’ non-verhal
communication was restricted to a minimum both subjects could see

and be seen by the experimenter. The instructions had the same

wording as those employed in experiments 2 and 3 and subjects again

played 180 iterations, although the record sheet contained spaces
for 300 responses (Appendix 1). Hueries prior to play were
answered in as standard a manner as possible. A post-experimental
questionnaire was completed by subjects (see Appendix 11) before
they could assess their total score. Following payment, if any,
subjects were de-briefed by the author and promised a summary of

the results when the data were analysed. They were asked not to
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.

d

[y

scuss the task with anyone who might participate in later

sessions.

7.10  Analysis of Results (Expt. 4)

A Co-operation
J

The degree of co-operation was defined as the number of A choices
made per subject dyad. Raw scores for Experiment 4 are

presented in Appendix X1V. Scores were divided up for the
purposes of analysis such that there were 6 blocks of 30 trials
gach. The mean scores are shown below in Table 18. The data
were analysed by a four-way fixed: factor analysis of variance

design (Table 19).

Fxamination of the mean number of co-operative choices in Table

of co-operation from all subjects, regardless of sex, than the
male expesrimenter. There is also a suggestion that female pairs
are less co-operative than male pairsithat communication
opportunity elicits higher levels of co-operation from all
subjects than no comnunication and that co-operation increases
over trial blocks. However, when the datawere subjected to an
analysis of variance (Table 19) only three of the above main
effects were significant (p < 0.05) as there was only a slight
tendency (p = 0.09) for female pairs to co-operate less than
male pairs. However, this is in the same direction as would be
expected from most other studies in this field. Two significant

inter—action effects were observed : Trial Blocks x sex of



Table 18, Mean Co-operation Scores for Expt. 4

i) Mean number of co-operative choices per trial block as a

function of the sex of dyad and the communication opportunity

a) Male
Communication Trial Blocks
Pairing | Opportunity 1 2 3 4 5 6
MM o 33.4 29.0 26,2 | 33.8 | 32.0 35.8
B3l 36.0 50.6 47.8 48,0 48,6 49,2
FE 0 24,6 | 24,4 "23.4 7] 23.8 'mlg{é 21.4
31 23,4 | 33.4 | 33.0 | 3.0 | 31.4 | 29.8
b) Female E
‘ Communicatioh Trial Blocks
Pairing Opportunity 1 2! 3 4 5 6
- 0 34,0 | 36.6 | 46.4 | 44.8 | 46.4 | 42.6
31 28.4 | 52,0 | 54.4 | 51.8 | 50.4 | 54.4
FE 0 24.6 30.4 3646 45,0 43,6 49,4
31 35.4 | 50.6 | 48,2 | 47.8 | 48.6 | 49.4
ii) Total mean number of co-operative choices as a function of each
treatment condition
Sex of M F Pairing MM FF
: 32.9 | 43.8 03,2 | 54,5
Communication 0 31
Opportunity
33.7 43.0
Trial Blocks - 1 2 3 4 5 6
30.0 38.4 | 39.5 | 40.8 40,1 41,6




Table 19. Analysis of variance summary for number

of co-operative choices for sex of E (2 conditions)

139.

x sex of S (2 conditions).x Communication (2-conditions)

over Trial Blocks (6 conditions) (Expt. 4)

Source df Sum_of sqQuares | mean squaref” F P
Between dyads
Sex of E (E) 1 718320 7183, 20 6426 0.02
Sex of 5 (5) 1 3534434 3534.34 3.08 0.09
Communication(C) 1 5329, 84 5329,84 4,64 d,o&
ES 1 1475.10 1475,10 1.29 | 0.27
EC 1 203,50 203,50 0.18 0.68
sC 1 127.60 127,607 | 0.11 | 0.74
ESC 1 310,54 310.54 0.27 0.61
Error 32 36731.93 1147.87
yithin dyads .
Trial Blocks (T)j 5 3598.07 719.61 [ 7.00 | 0.0000
TE 5 1435.37 287,07 ' | 2,79 0.02
TS 5 46464 9.33 0.09 0.99
TC 5 1256434 251.27 2.44 0.04
TES 5 409.87 81.97 0.80 0.55
TEC 5 296,87 59,37 0.58 0.72
TSC 5. 315,77 63.15 0.61 0.69
TESC 5 337.84 67.57 | 0.66 0.66
Error 160 16450.07 102.81
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Experimenter and Trial Blocks x Communication., The graphs in
Figure 16 indicate clearly that co-operation increaseé over time
when communication is allowed and that it also increases over

time in the presence of a female Experimenter. Thus, no
convineing differences which could be attributed to the sex of

the dyad or to a sex of § x Sex of L inter-action were demonstrated.
This is in contrast to Hottes and Kahn's (1974)study whichylike many
other studies exploying a P.D. matrix, found men to be more co-
operative than women. These findings also conflict with Skotko

et al's (1974) suggestion that sex differences on BD. are due to
females becoming increasingly non--co-operative when playing in

the presence of a male experimenter. However, from the author's
point of view, a more interesting observation is that the above
findings are also discrepant with the results from the previous
single £ design and the pooled analysis in the present study where
no differences due to the sex of experimenter were noted. The
only effect which has so far been noted in all the analyses is a
main communication effect. It is not possigle to invoke the now
familiar suggestion that discrepant findings may be the result of
differences in structural properties or procedursl aspects of the
QamQ, For all the experiments presented here which have employed
a financial incentive have had identical apparatus and:procedure
with the exception,of course, of the experimenter. This aspect

will be returned to later in the chapter.
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FIGURE 16. GRAPHS TO SHOW SICGNIFICANT EFFECTS (Expt, 4)

a) Mean number of cooperative choices as a function of the sex of the experimenter.
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FIGURE 16 CONTINUED

c) Mean number of cooperative choices as a function of the duration of the

interaction.
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d) Mean number of cooperative choices as a function of the trial blocks and the
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B. Communication Data

Both experimenters made brief notes aof any communication that
occurred betwsen subject dyads in treatment 31. All ten dyads
permitted to talk after the 31st trial made use of the opportunity
when the male experimenter was present whereas only four male
pairs and three female pairs verbally communicated when the

female E was present. In the former case three of the male pairs
and two of the female pairs mentioned pressing A as being a
possible 'solution', but no differences in the overall number of
co~operative choices were demonstrated. When the female E
conducted the experiment all the pairs who spoke to each other
mentioned pressing A although one pair reported feeling distrustful
of their partner whilst another pair reported feeling antagonistic.
This supports the notion that communication may not necessarily

be advantageous. None of the pairs in either experiment

suggested an imitative strategy and in neither experiment were any
differences in choices demonstrated that could be attributed to
the se; of the pairing br to the communication availability. A
more detailed account of the communication data is reported in

Appendix V.

Tﬁe results contrast with those of Hottes and Kahn (1974) who
reported that six out of ten male dyads and only one out of ten
female dyads discussed either a 'play A' or an imitative
strategy. In Experiment 2 of this series four of the five male

pairs discussed a 'play A' strategy whilst only two female pairs
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did so. There was tentative support for the proposition

that males perceive the strategic nature of the task more

fully or, at least, make better use of the communication
opportunities. In Experiment 2 this resulted in a higher level
of co-operative responding by male dyads following opportunities
for verbal communicatioh, but such an effect was not demonstrated

in Experiment 4 above.

C. The post-experimental questionnaire

Responses to the five forced-choice qusstions for Expt. 4 were
analysed for differences due to the sex of the respondent using
the Mann-Whitney U test.. As has been the case with the previous
expérimental data the responses to the open~-ended questions are
discussed in Chapter Nine. Raw scores ars presented in

Appendix V1ll and the results are summarised below in Table 20.

It can be seen from Table 20 that three of the subjects!
responses in Expt. 4a and six of the subjects' responses in
Expt. 4b had to be discarded as guestions 1 - 5 had not been
completed as ‘instructed.. . ’The volunteer sxperimenters

reported that they had not checked that subjects understood what
was required and it was not immediately obvious to some Ss.
Unfortunately, the author did not check that the guestionnaires

had been correctly completed at the debriefing sassion,



Table 20, Summary of gquestionnaire data for

Qse 1 = 5 (Expt. 4)

a)Expt. 4a : Male E
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Distribution of Scoreé

Question Mean U P
(See Appendix .
2 4 1 516
11) L 3]°
1 L 01 J1 15 10517 1,4 510,05
1) 2112129 4 | 4,47
2 Ll 212 |5 19 | 01406119 51>0,05
o} 316 )7 | 2] 1]3.58
3 S 0124214 ] 7143 s |vo.os
71 3]0 {2 |1 6 ]3.26
4 2131212151 41%% he.o|>o0.05
5 o S I B el R P
2| 3ls {3 |21 4fses
b) Expt. 4b : Female
Question Distribution of Séores Mean u P
(see Appendix i
11) 11 21314 15 16
1 0| 0013 |16 | 61520 l1pg,5 |3 0.08
0} 110 |1 |5 |12]5.42
2 0 513 ]° 4 0] 367 1115,5 > 0.05
o |l 215 |4 |5 3] 4,11
3 43 O+ |0 |6 514.40 1146 > 0.05
s 1121210 o] 8lan
2 lo}3 s |3 3| 4,00
4 116.0 |7 0.05
1] 3 |o |3 |7 5| 4,42
5 3 o3 |3 |2 41387 | g ¢ >0.05
o o |3 |2 |7 7 14,95
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However, there were no sex differences in subjects' responses to
any of the five questions in Experiment 4b (female E) but a sex
difference in the response to Q.5 was demonstrated in Experiment

4a (mele E)s This question directly asks S how much he imitated
his partner by asking "How much or how often did you try to give
your partner what he gave you?" Men reported that they attempted
to imitate theéir partner more often than did women. The suggestion
by Hottes and Kahn (1974) that the adoption of an imitative
strategy induces co~operation (or vice versa) was not upheld, how-
ever, as men did not show higher levels of co-operative responding
than women in the presence of the male E, The only other significant
Sex.ﬂifferences (p< 0.05 for a 2-tailed test) in subjects'
responses to Qs. 1 = 5 in Experiments 2 - 4 inclusive were in
response to .3 and Q.5 in Experiment 2 where men repotted more often
than women that communication affected their choices and that they
attempted to imitate their partner. It was in that experiment that
men were also more co-operative when allowed verbal communication

but this effect has not been replicated in the later studies.

7.11 Summary (Expt. 4)

The hypothesaes that co-operation will increase with the duration of
the inter-~action and when communication is allowed were confirmed.
It was not possible to uphold the third major hypothesis as no main
or inter-action effects attributable to the sex of the subjects
were observed., However, the sex of the experimenter did make a

differsnce to the overall amount of co-operation elicited, with the
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female experimenter eliciting more than the male experimenter,

an effect which increased over time,

The above data do not, for the most part, confirm the most often
reﬁorted findings on sex differences in Prisomer's Dilemma. The
possibility that the sex differences in' choices demonstrated in
mixed-motive ggmiﬁg_ situations are an artifact of the experimental
situation has to be considered, although it may not be due solely
to the sex of E as suggested by Skotko et al (1974). Such a pro-
position would explain both the anomalies in the literature and the
discrepant firdings of the present study with regard to the sex of

the subject pairing.

The pooled data from Experiments 2 - 4 inclusive were subsequently
analysed for the effects, if any, of the experimenter within a

multiple balanced sex of E design.

7.12 Analysis of pooled data (Expts. 2 - 4)

Experiments 2 - 4 used the same apparatus, procedure, incentive
condition, treatment conditions and subject population and differ
only with respect to the person conducting the experiment. The
availability of verbal communication has indicated consistent
results in that its presence aﬁeliorates the conflict in the gams.
Inconsistent results have been demonstrated regarding effects due
to the duration of the inter-action and a variety of results have
been obtained with respect to the sex of the subjsct, the sex of

the experimenter and any inter-—action effects.
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A, Aims of the analysis

It was therefore decided to pool the available data to see if any
trends emerged. The data for the three experiments were not
collected at the same time and consequently subjects were not
strictly allocated at random to different experimenters. However,
it was felt that pooling the data together (as has been done in
previous analyses in this study) was.justifiable as subjects were
obtained from the same pool of Ss and recruited in the same way .
To this extent their allocation to each experiment is assumed to

be random,

B ngotﬁeses

On the basis of the previous analyses the following results were

expected:

1. Co~operation will be higher when communication is allowed
between subjects;

2. Co~operation will increase with the duration of the inter-

action,

No particular effects were predicted with respect to the sex of the
subject, the sex of the experimenter or to any inter—actioné,
although it was expected that the sex of the experimenter would

influence the pattern of play.

C. Procsdure
The raw scores (number of A choices per subject dyad in each block

of 30 trials) were analysed by ANOVA for four fixed factors:
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Sex of Experimenter (2 conditions) x Communication Opportunity (2
conditions) x Sex of Subject (2 conditions) over Trial Blocks (6
conditions). The random factor (the Four Experimenters) was nested

in the Sex of E factor.

De Results
The overall means forveach treatment condition are shown below in
Table 21. Theissumnary ANOVA table for the pooled data is presented

in Appendix XV and the significant effects are expressed in graphical

form in Figure 17.

Table 21l. Total mean number of co=-cperative chdices as a
function of each treatment condition : pooled data (Expts.

2 - 4)

1) Fixed factors

Males Females:
Sex of
Experimenter 33,70 37,43
Communication ] 31
Opportunity
1 29,31 41.81
- - MM FF
Pairing
39,31 3l.82
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Trial Blocks

27.79 35.06: - 35.15 37.43 | 38,46 39.49

2) Random factor

Experimenters Expte 2 Expts 3 | Expt. 4a | “Expt. 4b

31.03 | | 34.52 32.88 ‘ 43.83

The analysis of the pooled data (N = 160) supports the main expeotatiqh
that, overall; communication opportunity and the duration of the inter-
action will elicit significantly higher levels of-co-operative responses
from subjects (Figures l7a and b). Co-operation alsoc increases with
time when subjects are allowed to talk after Trial 31 (Figure 17c).
However, nsither the main effect dﬁe to trial blocks nor the inter-
action effect were found over all the three experiments analysed

separately.

There was a tendency (p = 0.08) for the sex of the dyad to influsnce
the level of co-operation and men were found to be significantly
more co-~operative than women as the duration of the inter-action
increased. (Figure 17d). There was also some support for Skotko st
al's (1974) sugéestion that females are less co-operative in the
presence of male experimenters as a significant three-~way inter-
action showed that females were increasingly less co-operative over

time in’ the presence of male experimenters (Figure 17e). However,



FIGURE 17. GRAPHS TO SHOW SIGNIFICANT EFFECTS: POOLED DATA (Expts. 2-4)

a) Mean number of cooperative choices as a fianction of communication opportunity.
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FIGURE 17 CONTINUED

d) Mean number of cooperative choices as a function of the sex of the dyad and the
duration of the interaction.
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FIGURE 17 CONTINUED

3} Mean number of cooperative choices as a function of the experimenter.
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Skotko was able to demonstrate a Sex of §/Sex of E inter-action
in a game of only 50 trials which, incidentally, did not include
an incentive., Again, none of these results was demonstrated in

any of the three experiments analysed separately.

The bulk of the literature concerning sex diffsrences and
communication availability of P.D. has used a single experimenter
design. In view of this, it was interesting to note that the
experimenters themselves had a significant effect on the level of
co~operation (Figure 17f) with the female Experimenter in Expt. 4
' eliciting the highest levels of co-operation from all subjects,
There was alse a tendency (p = 0.08) for the level of co-operation
over time tolsbe influenced by the sex of the experimenter, with
female Es sliciting higher levels over all treatments as the gams

progressed (Figurs 18).

£. Discussion of results and further analysis

Such findings, above, go part of the way to explaining the
anomalies in the literature concerning sex differences and
communication availability on cheices in P.0. It seems that ih a

P.D. design similar to this study higher levels of co-operation are

more likely if communication opportunities are made available some
time after game-playingkexperiemcev and as the game progresses.

It also seems that if sex differences are demonstrated men are more
likely to be more co-operative than women, an effect which increases
over time. This difference may be increased by females becoming

relatively less co-opesrative than males over time in the prssence
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of a male experimenter. VYet only some or none of thsese effects

may be demonstrated in a single E design, and it was shown that

the experimenter himself (herself) may elicit significantly
different levels of co-operation from both male and female subjects.
Any theory which attempts to account for the differential
sensitivity of male and female subjects to the sex of the
experimenter (with or without a time factor) must also be able to
account for the differential sensitivity of all subjects to un-
intentional differences in the behaviour.of the experimenter,
wﬁether those bghaviours are sex~typed or not. Skotko et al's
study did not attempt to specify which attributes of E (other than
gender) differentially affect subjects and this would seem a fruitful

- area for further research,

Skotko et al's design differs in several important respects from the
present design and it is possible that their findings are an arti-
fact of that des;gn. In their study the primary test of their
hypothesis was based on the total percentage of “competing"
responses and only included 50 trials. The instructions (which
simply described the available options and did not include a goal

of any kind) were read by naive E's to the subjects who were told

how many trials were to be played.

No verbal communication was allowed between subjects and no verbal
feedback of pay-offs was given, as the panel for sach subject was
activated by lights which indicated the respective pay-offs. The

matrix was similar to that of the present design but incorporated a
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"temptation" value (see Figure 2) of 5 instead of 4. Subjects
played only for points whereas in the present study subjects were
offered £1 for every 300 points accumulatede It will be remembered
that in the present design the introduction of a financial incentive
increased the amount of co-operation elicited but did so for both

men and womsn.

Many of the findings in the present study have been influenced by

the duration of the inter-action. 1In order to clarify the differences
in results over 50 trials the pooled data above were re-analysed
following Skotko et al (1974). The percentages of B responses per
subject dyad over 50 trials (no communication condition 6nly) were
analysed by a mixed model ANOVA for sex of E (2 conditions) x sex

of S (2 conditions) with a random experimenter factor nested within
the sex of £+ The raw data e presented in Appendix XV1 and the'

mean scores are tabulated below in Table 22.

Tabhle 22... Mean percent B choices 6vér 50 tfials :
pooled data (Exptse 2 — 4)

Sex of E Experiment Pairing Mean
o “FF?' Total
Male Expte 3 63.03 62.4 62,7
Female Expt. 2 7242 60.8 6645
Expte. 4 ‘ 43.8 59,8 51.8
Mean Total - 56,7 | 60.5
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Examination of the mean scores does not suggest any differences

in B choices due to either the sex of the dyad or the experimenter,
although there appears to be differences between the experimenters.
The analysis of variance summary (Table 23) confirms this and
indicateé a tendency (p = 0.06) for different experimenters to
elicit different levels of B choices, even over 50 trials,
Experimenter 2 (the author) elicited the highest levels of B choices
and the female experimenter in Expt. 4 elicited the lowest levels.
The Tukey test (Appendix lVe) confirmed that experimenter 2 elicited
significantly higher levels of B choices than the other femals
experimenter (<4 = 0.05), but there were no differences.due to
factors associated with the other experimenters. These findings are
consistent with the analysis of the number of co-operative choices
over 180 trials for all treatment groups (8se Figure 17f). How-
ever, they differ from Skotko et al's results which demonstrated
both overall sex differences and a sex of £ X sex. of S inter-
action  with females showing greater "defection" under a male E
(p< 0.025). In the present study where the data (180 trials)

from three experiments were pooled both the overall sex diffarences.
and the sex of E x sex of S inter-action were only exhibited as the
game progressed (Figure 17,d and e). However, these effects are
weak and may not be demonstiated in single E designs as we have
seen. There remains the possibility that there are cultural
differences between American and British male and female students
and these differences, if any, are explored in the following

Chapter,



Table 23. Analysis of variance .summary for percentage

of B choices for

sex of E (2 conditions) x sex of S (2

conditions) with

a random E factor nested within sex of

E (Pooled data

50 trials)
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Source’’ df }'sum of sqguarss | mean square “F P
Betwesn dyads ‘
Sex of E (A) 1 . 11.03 11.03 0.01 0.88
Sex of S (B) 1 148,23 148,23 0.27 0.66
AB 1 24,03 24.03 0.04 0.83
Random _ i ?

i i ;

E's/Sex of E (C): 2 1503.65 751,83 3.04 0.06
BC | 2 1118.45 . 559,22 2.26 0.12
Error - 32 7920,00 247,50

7613 Conclusions

The author agrees with Skotko et al's conclusion: that previously

reported sex differences in P.D. response styles "are not solely a

function of the Ss nor of the Ss' inter-action considered in

isolation" (pe. 712).

They concluded that a balanced sex of E design

was necessary in any studies investigating subject sex differences.

However, there still remains the problem that any theory postulating

a differential sensitivity of male and female subjects to personal

characteristics of the experimenter must also take into acount the

fact that different experimenters in this study (regardless of sex)
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elicited different levels of co-operation from their subjects.,
This suggests that all subjects, regardless of sex, respond to

the personal 'style' of the £ and subject and experimenter factors
(and opportunities for communication) may interact in a variety of
ways, as yet unspecified, accounting for the anomalous results
from single E designs presented here. How, then, would subjects
choose in the absence of the experimenter? This aspect is

investigatéd in the following chapter.
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CHARTER EIGHT ¢ CULTURAL DIFFERENCES AND THE LEVELS
OF CO=0OPERATION IN THE ABSENCE OF THE EXPERIMENTER.

8.1 Introduction

There hastbeen a tendency to assume that sex differences on
Prisoner's Dilemma are universal even though they have not always
been demonstratsd. It seems that sex differences may be obtained
with British students but only if sufficisntly large numbers of
subjects are used over many trials in a mul£iglé E design (see
Chapter Seven). It is true that Mack (1975) found sex differences
on P,D. with a British student population but his subjects played
against a programmed 'other' and in isblation from the experimenter.
Thus, generalisations to dyadic inter-actions (or triadic as they

are more usually) should be made with caution.

A plausible explanation for differences between the findings from
the designs presented here and the Hottes and Kahn (1974) study
is that sex differences in co-~operative responses are primarily
an American phenomenon., A similar, but weaker, tendency is
exhibited in British students but this may be masked by the
effects due to the inter-action with the experimenter (regardless

of sex)e

The above hypotheses were investigated by two further studies in
the present series:
i) a replication of Experiment 2, using American students

as subjects (single E design - the author as £)s

ii) a replication of Experiment 2, with E (the author)

absent from the room during the subjects' inter~action.
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Experiment 5 ¢ Cultural differences

Aims of the investigation

investigation is designed to establish the nature of sex
ferences in the co-operative behaviour of American students

er two conditions of communication opportunity.

data will also be compared.’ with that from Experiment 2 in
er to investigate cuitural differences in the level of co-

ration on Prisoner's Dilemma.

Hypotheses

eral hypotheses were formulated based not only on the Hottes
Kahn American study but also on the rssults of Experiment 2 of

s series which employed the author as E.
the study using American subjects it is expected that:

Male subjects will be more co-operative than females.
Communication opportunity will elicit higher levels of co-
operation from all subjects regardless of sex.

Male subjects will be more co—operative-than females when limited
communication opportunities are made available.

Co~operation will increase with the duration of the inter-
action,.

American dyads will play differently to British dyads.

other inter-action effects were specified.
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iii) Methed

a) Subjects and treatment conditions

For this study all the American students then studying at Durham
University were contacted by lstter., 1In all, there were about 45
students and, of these, 32 agreed to take part and kept the
appointment to do so. Due to the small number.of subjects available
and the need to make comparisons with earlier experiments in the

series the author was retained as the sole experimenter.,

All the subjects were under 30 years and were unknown to the
experimenter. Unfortunately some of the students were on an exchange
programme and had been on an introductory course together. Thus,
although self-described 'friends' were not paired togsether, some Ss
knew their partners by name. Fortunately, as it was the beginning

of the academic year, (1976/77), most subjects were unknown to each
other. Subjects had been informed that they might earn £1 during

the course of the experiment and all subjects were naive as to the

nature of the taske.

Eight male pairs (MM) and eight female pairs (FF) of volunteer
American students were randomly assigned to one of the two
communication conditions, 0 (none allowed) and 31 (verbal
communication allowed for three minutes after the 31st trial). The
only restriction on random allocation was that there should be egual

numbers of dyads in each of the four treatments above.
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b) Procedure and instructions

Subjects were sesated on either side of a partition which restricted
non-verbal communication, extraneous to the task, to a minimum.

As has been the case in earlier experiments both subjects could see,
and be seen by, the experimenter (Figure 5). Each subject was
provided with a pen and record shest which contained spaces for

300 responses (Appendix 1). Subjects' choices were indicated by
pressing A or B buttons which were relayed to the experimenter's
panel (Figure 6) and E stated the choices and respective pay-offs
after each trial. Subjects recorded their own gains on the shest

provided.

Instructions were the . same as those for Experiment 2 which
employed a financial incentive and were taped by the author in an
attempt to standardise presentation. Following the presentation
of instructions the experimenter checked that subjects understood
the matrix (Figure 4) and any gueries were answered in as standard

a manner as possible.

Subject dyads played 180 iterations of the game but were not told
beforehand how many trials were to take place. Thé post-
experimental guestionnaire (Appendix 11) was completed by Ss'prior
to counting their final score and to being debriefed. Subjects

were later sent details of the results.

The number of A choices per subject dyad were analysed by ANOVA
and the data wers also compared with that from Experiment 2 which

employed a British student populatiaon.
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iv) Analysis of results

A. Co=operation

Co-operation was defined as the number of A choices per subject
dyad and these were divided up, for the purpose of analysis, into

6 trial blocks of thirty trials each. Raw scores are presented in
Appendix XV1l. The mean scores for each treatment are shown below
in Table 24and expressed as percentages in graphical form in Figure

18,

Table 24. Mean Co-operation Scores (Expt. 5)

a) Mean number of co-operative choices per trial block as a
function of the sex of the dyad and the communication

opportunity
Pairing Communication . . Trial Blocks
Opportunity 1l 2 3 4 5 6
MM 0 45,75 | 48,50 47.00 46,00 49,00 50.75
31 40425 49.00 58,00 56.75 55450 53,75
FF 0] ) 17.00 15.75 28,75 22,50 23,50 25,75
31 18.25 | 20.25 | 22.00 | 22.25 | 26.25 | 25.00
b) Total mean number .of co-operative choices as a function
of each treatment condition
. s MM FF
Pairing
50,02 22,27
0 31
Communication
Upportunity 35,02 | 37.27
Trial Blocks 1 2 3 4 5 6
30,31 33.38 38.94 36.88 38.56 38,81




FIGURE 19, PERCENTAGE OF COOPERATIVE CHUICES OVER TRIAL BLOCKS FOR EACH SUBJECT

PAIRING BY COMMUNICATION CONDITION (Expt. 5)
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The distribution of scores in Figure 19 shows that in the
traditional multi-play P.D. condition (where no verbal
communication was permitted) males initially co-operated 76 per
cent of the time, a level which had increased to 85 per cent by
trial block 6. UWhen the same experiment was rumn using a British
subject population (Expt. 2) males initially co-operated only 33
per cent of the time and co-operation only rose to just above 50
per cent by the final trial block. British males in condition 31
" increased their co~operative responses from trial block=2 onwards
following the three minute communication period and eventually
co~operated at similar levels to the American males in the present
experiment. American femalssvin condition 0O began co-operating

at the 28 per cent level; compared to 35 per cent for British
females., These levels had reached 43 per cent and 46 per cent
respectively by trial block 6. When allowed to talk after trial
31 the level of co-operation rose to only 42 per cent for American
women on the final trial block compared to 57 per cent for

British women,

Examination of the mean scores for the American students, presented
in Table 24 suggests that there may be a main effect on co-operative
responses due to both the sex of the dyad and the duration of the
inter-action, A three-way analysis of variance was computed onv
the data for Sex (2 conditions) x Communication (2 conditions) x
Trial Blocks (6 conditions). The summary table is presented in
Table 25 and thesignifibaﬁt< effects are expressed graphically

in Figure 20,



Table 29« Analysis of variance summary for

number. of co-operativs choices for Sex (2

conditions) x Communication {2 conditions)

over Trial Blocks (6 conditions){Expt. 5)

167,

Source df | sum of sguares |mean sduare F P
Between Dyads
Sex (B1) 1 18481.50 18481.50 15.71: 0.002
Communication (B2) i 121.50 121.50 0.10 0.75
B12 1 108.38 108,38 % 0.09: 0.76
Error B12 12 14114.92 1176424 ‘
Within Dyads
Trial Blocks (Wl) 5 1007.71 201.54 2452 0.04
W1Bl 5 70.00 14.00% 0.17 0.97
W1B2 5 140,50 28,10 0.35: 0.88
W1B12 5 417,38 83.48 1.04 0.40
Error W1B12 60 4806.08 80.10
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FIGURE 20. GRAPHS TO SHOW SIGNIFICANT EFFECTS (Expt. 5)

a) Mean number of cooperative cholces as a function of the sex of the dyad.
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It can be seen that there are, indeed, two significant main
effects when Experiment 2 was replicated with an American
subjectbpopulation. Figure 20 shows that American males were

more than twice as co-operative as American females (p = 0.002)
and that co-operative levels, overall, increase with the duration
of the inter~action (p = 0.04). No main or inter-action effects

dus to the communication opportunity were observed,

These findings demonstrate sex differences in co-operation
consistent with Hottes and Kahn's (1974) study which employed
American subjects. Thus, when Experiment 2 was replicated with

an American subject population a main sex effect was observed in

a single £ design, an effect which had been elusive in the previous
single E designs. However, no inter-action effects were

demonstrated.

The communication data were examined for differences associated with

the sex of the dyad.

B. Communication Data

All four male dyads permitted verbal communication after the 3lst
trial made use of the opportunity, talking together throughout most
of the three minutes. Three of the four pairs directly mentioned

a 'play A' strategy (none mentioned an imitative strategy) whilst
the fourth pair had tacitly reached such an agreement prior to

the break. However, of the female dyads only two pairs spoke, ons

of whom simply said, "Don't know what to saye.s..ums..," followed by
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silence. The other pair agreed to choose A and then talked
about topics of mutual interestj this pair had the highest total

co~operation score of all the American females in this treatment.

It will be remembered that the Hottes and Kahn study noted that
six out of ten males directly mentioned either a 'play A' or an
imitative strategy whilst only one out of ten females did so.

The above data support the notion that American men make better
use of communication opportunities than do American women and are
more attentive to strategic considerations. Certainly it was E's
impraession that the American men wers very much more relaxed and
friendly towards each other in the experimental setting than were
both American women and British Ss of both sexes. They also had
no gualms about discussing the task and several said E could

"throw out the results if they're not what she wants."

However, the fact that American men made better use of communication
opportunities than women was largely irrelevant in the context of
the present experimental design. Men were extremely co-operative
anyway and the communication opportunity simply served to slightly
enhance this tendency so that pairs co-operated at the 90 per cent
level or above. Females were relaﬁively non-co-operative ( < 50
per cent) and the opportunity to verbally communicate about
strategies or, indeed, social considerations was only taken

advantage of by one dyad who managed to do both.
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The guestionnaire data was examined for insights into subjects®

choices which might be associated with the sex of the dyad.

Ce The post—experimental questionnaire

Responses to the five forced-choice questions were analysed for
differences due to the sex of the respondent. The Mann-Whitney U
test was employed with & =0.05 for a 2-tailed test (nl,h2 = 16).
Responses to the open-ended duestions are discussed in Chapter
Nine. Raw scores are presented in Appendix V11l and the results

of the analysis are summarised below in Table 26.

Table 26, Summary of questionnaire data for Us. 1-5

{Expt, 5)

Question oo -l Distribution of scores ~|Mean] U | P
(See Appendix 11) 1 2 13 1] 4 5 6
1 M _ 1 3 0 2 7 3 4,25 116.0 |9 0.05
F 1 |2]o]2f 7| 4 |a.50
) M 2 |13z | 7| 1 |ss8f .0 0] 005
F 2 loj2]6]| 5| 1|3.94
3 " 6 [ 12 3] 31325 123,0(y0.05
F 5 12 3 1 3 2 3.06
4 ' i 8] 0 3 3 7 3 4,63 108.5 |» 0.05
F 0 1 3 5 4 3 4431
5 M 1 1 0 1 6 71 4.94 69.0 |« 0.05
Fo o 3|36 1| 3| 3.8
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Thus, American men rated themselves as trying to give their

partner the same as he gave them more often than did American

women (Q.5). This is direct evidence that men attempted to imitate
each other more than did women and is associated with high levels
of co-operation in this experiment. This finding is consistent with
Hottes and Kahn's suggestion that imitation indicates attention to
strategic elements of the task. Hottes and Kahn (1974) only noted
significant differences in response to Q.3 (™How much did the
communication between the two of you influence the cheoices you

made?") but no such effect was found here.

De The effects due to cultural differsnces

The data from the present experiment were compared with that from
Experiment 2 as both were single E designs having the author as
experimenter. The reader is referred to Chapter Six for the analysis
of results from Experiment 2, As the procedure and design for each
experiment were identical allowing direct comparisons to be made

the analysis of variance for the pooled data included a fourth fixed
factor of "culture™, of which\thefe'arevZ conditions (British and

American populations).

In ideal circumstances, however, a British group of subjects should
have been tested at the same time. The mean scores and ANOVA
summary table are presented in Appendix XV1ll, The significant
main and inter-action effects are expressed in graphical form in

Figure 21 in order to help clarify the discussion,.
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FIGURE 21. GRAPHS TO SHOW SIGNIFICANT EFFECTS: POOLED DATA (Expt. 2 and Expt. 5)

a) Mean number of cooperative choices as a function of the sex of the dyad.
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c) Mean number of
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FIGURE 21 CONTINUED

cooperative choices as a function of the sex and culture of

the dyad.
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d) Mean number of cooperative choices as a function of the duration of the interaction.

Mean Cooperation

601

o
?

8

w
?

o
?

-
(=]
1

p< 0.05

T T T —— Trial Blocks
2 3 4 5

T

e) Mean number of cooperative choices as a function of the communication opportunity

and the duration of the interaction.

Mean Cooperation

60—

50+

40

30+

p< 0.05
31
0

T T T 1 Trial Blocks
6



FIGURE 21 CONTINUED

) Mean number of cooperative cholces as a functlon of the sex of the dyad, the

communication opportunity and the duration of the interaction.
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The analysis indicated several significant main and inter-action
effects which were to be expected from the pooled data. Men,
overall, wsre found to be more co-operative than women, an effect
which increased over time when communication was allowed (Figures

a and f). Communication opportunity, overall, was alsoc found to
elicit more co-operative responses than no communication opportunity
(Figure b) and more co-operative responses were made overall as

the game progressed (Figure d). More co-operative responses were
made by subjects over time when communication was allowed (Figure

8)e

However, more importantly for the purposes of the present
discussion, there was an inter-action effect bstween the sex and
the culture of the dyad (Figure c). American men had the highest
mean co-operation level (Y = 50,02) and American women had the
lowest level (? = 22,27). British men and ‘women came somewhere
in between §2QMM) = 35,1335 X (FF) = 26.92; The Tukey test was
employed to see which of the mean scores are significantly
different from each other.(see Appendix 1V for computations).
American men were found to be significantly more co-operative

( oL = 0.05) than any of the other three groups and British men
were found to be more co-operative than American women but not

British women.

V) Summary

The hypothesis that American men would be more co-operative than

American women was supported.-with American men being more than
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tuice as co~operative., No main effect due to the communication
opportunity was observed, nor did American men co-operate more
than women when communication was allowed. Although it seemed
that the men made-better use of the communication time (i.e.
attending to strategic considerations) this had little effect as
co—operation was high Fpr this group even in the no communication

condition.

The hypothesis that co-operation would increase with time when
American Ss play P.D. was confirmed, as was the expectation that
cultural differences would have an effsct. However, cultural
differences interacted with the sex of the players. American men
were significantly more co-operative than American women and both
the British groups; British men were only more co-operative than

American women,

Here, then, is a possible explanation for the discrepancies between
the present study and the most often reported findings in the
pmerican literature. All other things being equal (i.s. the

design and procedure for the game, including the identity of the
Experimenter in a single E design) it seems that the co-operative
behaviour of men and women is pot a universal phenomenon. As
suggested earlier, the marked sex differences are more likely to be
an American phenomenon with similar but weaker tendencies exhibited

in British subjects in multiple E designs.
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Of course, it is quite likely that the American subject
population studying in England is not a random selection of
American students. In addition, the £1 incentive does not have
the same value as for British students. This was a difficulty
which could not be resolved in the present study. 0One other
discrepancy etill remains, however. Skotko et al's (1974)

study suggests that sex differences - even with American subjects
- are not likely toibe exhibited in the presence of a female E
(i.e+ sex differences are due to female Ss becoming less co-
operative in the presence of a male E). A confounding variable
is that the E in the present study was English and there is no
.reason tosassume that the behaviour of és is universal either.
However, the author believes that the significant main effect due
to the sex of the dyad noted in Experiment 5 is further evidence
for the importance of the personal style of E (rather than the
sex of E) in the elicitation of sex differences. The reader is

referred to Chapter Seven for a discussion of this topic.

"It was also suggested earlier in this chapter that the weaker
propensities of British male and female students to co-operate at
different levels on P.D. may be masked by effects due to the inter-
action with the experimenter. This aspect was investigated in

the following experiment in which the experimenter (the author)

was not present in the room during the subjects' inter-action,
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A

8.3 ' Experiment 6 : Absent experimenter

i) Aims of the investigation

The investigation is designed to establish the nature of sex
differences in the co-operative behaviour of British students
under two conditions of communication opportunity in the absence
of a third person, the experimenter. The data will also bs
compared with that from Experiment 2 in order to investigate the
influence of the experimenter on the level of co-operation on

Prisoner's Dilemma.

ii) Hypotheses

SeVeral hypotheses were formulated based on the findings from

-the previous experiments in the series.

In the absence of the experimenter during the inter-action?

l. Male subjects will be more co-operative than female subjects.

2. Communication opportunity will elicit higher levels of co~
operation from all subjects regardless of sex;

3¢ Men will be more co-operative than females when limited
communication.opportunities are made available,

4. Co-operation will increase with the duration of the inter-
action,

5e Subject'dyadswill play differently according to whether E is

present or absent during play.

No other inter-action effects were specifiede.
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iii) Method

a) Subjects and Treatment Conditions

The same matrix was employed as for the previous experiments (Ssee
Figure 4) and the British subjects were recruited from the same
pool of students either by letter or by advertisement. All
subjects were under the age of 25 years and were unknown both to
the experimenter and to the other member.of the dyad. As has

been the case in earlier experiments they were recruited on the
understanding that they might be able to earn £l during the courss

of the experiment.,

Forty-four of the students contacted kept their appointments but,
of these, the results from four pairs of subjects had to be
discarded due to the failure of the experimental eguipment. Thus,
36 students who were naive as to the nature of the task were
randomly assigned to the tresatment groups such that there were
five like-sexed pairs (MM and FF) in communication condition 0 and

four like-sexed (MM and FF) in communication condition 31.

b) Procedure and Instructions

In order to run this experiment it was necessary to modify the
apparatus so that pay-offs could be indicated directly to the
subjects without the intervention of the experimenter. All other

attributes of the design and procedure remained the same.

Subjects were met by the experimenter and seated on either side

of the partition as shown in Figure 22, Each subject was
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provided with a pen and record sheet containing spaces for 300
responses (see Appendix 1). Each subject indicated his/her

choice by pressing either the A or B button. When both had made
their choices the corresponding pay-off .box lit up both the
subjects! panels giving feedback without requiring the experimenter
to be present. Unknown to the subjects their choices were also
relayed to the experimenter's panel (Figure 6) in the adjoining
room where E was able to record their choices. A hidden
microphone was also present in the subjects' room so that E could
record any strategic discussions and check that subjects did not
talk to each other except when it was permitted. The experimenter
was able to press a buzzer which indicated to Ss when communication
opportunity was available. The modified instructions were pre-
recorded., E, having instructed Ss to listen carefully to the taps,
switched on the tape recorder before leaving the room. Thus, the
minimum of E &2 S inter-action occured as subjects were not

permitted to ask guestions.

The instructions were similar to previcus instructions in the
present series and were only modified to explain the procedure

and to include practice trials. The instructions are presented in Appendix XX.

However, several practice runs with postgraduate psychology
students indicated that subjects couldnot be relied upon to only
press their button gggg before the pay-off box lit up., Un-
certainties arose, such as whether tHey had pressed the button

properly, especially if their partner was taking a long time to
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choose and the pay-off box had not been:.activated. A feuw
subjects also kept their fingers on the same button for some

time, especially in AA or BB runs. Such behaviour had the effect
of causing anomolies in the system, (e.g. two panels lighting

up) and subject 1 was therefore instructed by E to.activate the
re-set switch to his left (see Figure 22) when this occurred.

In fact, because of problems with the eguipment or of general

- uncertainty one or two subjects did check with their partner

that they were doing the right thing. However, ekcept for the
four discarded results none of these Ss talked after the fifth
trial (except when it was permitted) and none discussed strategies
or attempted to befriend the other. Thus, from E's point of view,
all the Ss that took part in the study were trustworthy in the
unsupervised situation and the datawere therefore retained for

analysis.

Subjects were fully de-briefed at the end of the session after
completing the post-sxperimental guesticnnaire (Appendix 11)

and were sent details of the results when they were available.

iv Analysis of Results

A. Co-operation

The gross index of co-operation was again defined as the number

of A choices made per subject dyad., Scores were divided up in-
to 6 blocks of 30 trials eachsy mean scorses are shown below in
Table 27, Raw scores are presented in Appendix XV1l and Figure

23 expresses the mean per cent levels of co-operation in graphical

form,



Table 27.

Mean co-operation scores (Expt. 6)

a) Mean number of co-operative choices per trial block as a

184.

function of the sex of the dyad and communication opportunity

Communication Trial Blocks
Opportunity 1 2 3 4 5 6
- o 21.40 12.20 15,60 26.80 | 32.80 30.20
31 30.75 29,75 30.50 7 25,25 ] 25.00 28,50
FF 0 27;00’ 22,20 23,20 22.60? 23.80{ 22.60
31 22,75 40,00 40,00 38.25 43,75 42,50
b) Total.méan number of co-operative choices as a function of”each
treatment condition
s MM FF
Pairing
25.44 | 29,93
Communication 0 31
Opportunity 3
23.37 | 33.08
2 3 T4 o 6
Trial Blocks . 4 5
25,33 | 25,06 ] 26,44 7] 27.83 31.00 30.44
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FIGURE 23. PERCENTAGE OF COOPERATIVE CHOICES OVER TRIAL BLOCKS FOR EACH SUBJECT
PAIRING BY COMMUNICATION CONDITION (Expt. 6)
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It can be seen that males in the no talking condition initially
declined in the level of co-operative responding on trial block 2
but had 'recovered' by trial block 4 to above the initial level.
Females in the no talking condition never regained the initial

level after a decline on trial block 2, However, males in

condition 31 actually declined in co-operative responding over time,
in contrast to the results from Experiment 2 when E was included in
the inter—action. Females, on the other hand, increased their level

of co-operation reaching 71 per cent by trial block 6.

Examination of the overall means in table 27b suggests that there
are no main effects due to the sex of the dyad or the duration of
the inter-action but that there may be differences due to the
availability of communication. In fact, this is not confirmed by
statisical analysis as can be seen by the ANOVA summary in table
28. No main or inter-action effects were observed and hypotheses

1 - 4 outlined above were not supported by the data.,

The communication and questionnaire data were examined for
insights into how subjects made their choieces in the absence of

the experimenter.,
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Table 28, Analysis of variance summary for number
of co-operative choices for Sex (2 conditions) x
Communication (2 conditions) over Trial Blocks (6
conditions) (Expt. 6)

Source df‘ lsum of squares | mean square F P

Betweeh dYads

| sex (Bl) 1 542,26 542,26 | 0.45 > 0.05
Communication (52) 1 2517.69 2517,69 | 2.09 > 0.05
B12 1 56222 562,22 | 0.47 > 0.05
Error B12 ; 14: | 16883,70 1205,98 :
within dyads | i |
Trial Blocks (Wl) 5 586496 117.39§ 0.10 ¥ 0.05
W1B1 | 5 360.96 72.19% 0.61 » 0.05
W1B2 5 769.19 153.84% 1.3 » 0.05
W1B12 5 1350.09 270.02? 2.29 $0.05
Error W1B12 70 8238.01 ll7.69€

B. Communication data

Although the experimenter was not present in the room there was,
unknown to the subjects,a hidden microphone so that E could hear
what was being said inthe next room. This was in order to check that
the correct procedure was being observed and to record any strategic
discussinns made during the communication opportunity. All the
subjects were informed of this after the experiment and it was
explained that if they had been told prior to the inter-action their

subsequent behaviour might have been different. Subjects were asked

-
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if their data could be used in the analysis and fortunately no one

objected (or they were too reserved or polite'to rafuse).

ALl ef the four male dyads permitted to talk made use of the
opportunity but only one pair made an agreement to press A. Another
pair discussed the outcomes in general terms but not the advantages
of these outcomes, hence their discussion could hardly be called
strategic, although it was task-oriented. A third pair simply
checked with egach other that the sounding of the buzzer meant they
could talk and then said nothing. A member of the fourth pair said,
"The longer you wait, the less time you have to get points" and the
pair resumed making their choiées (without further talking) before

the buzzer sounded again.

Of the female dyads, thrée of the four pairs spoke to one another
and two of these agreed to press A together. The third pair talked
about the method of recording scores and when the buzzer would sound
again. This pair said afterwards that they thought it would be

cheating to discuss strategies.

The above is evidence that the strategic nature of the task may be
perceived just as well by females as males when E is not present.
Although there were no statistically significant differences Figure
23 demonstratesf that females co-operated at a higher leveluwhen
communication was allowed, reaching 71 per cent by trial block E
compared with only 48 per cent for males. UWhether larger numbers of

subjects would show these trends;'mhich are the revefse of those in
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Experiment 2, to be significant remains a matter for speculation.

€. The post-experimental questionnaire

Responses to the five forced-choice auestions were analysed, as in
previous experiments, for differences due to the sex of the respondent.
The Mann-Whitney U test was employed with o = 0,05 for a 2-tailed

test (nl = 17, n, = 1B)., Responses to the open~ended questions were

2
difficult to categorise and are discussed in Chapter Nine, although they
were extremely useful in making sense of the outcome of each inter-
action. Raw scores are presented in Appendix V11l and the results of
the analysis are summarised below in Table 29. Unfortunately, one of

the male 5's responses had to be discarded as the questionnaire. had not

been completed as instructed.

Table 29, Summary of guestionnaire data for Qs 1-5

(Expt. 6)
Question Distribution of scores _A:,Mean u P
(See Appendix 11) 1 2 1314 5 6

1 M 1 2 o |1 7 6 | 4,71 136.0 |»0.05
F 2 11013 7 5 | 4.50

2 " 3 S35 3 013191 950 € 0.05
F 1o 2l ie |71 21 4.33 |

3 SRR P AT 4424 hoe.s [yo.os
Fol 6 41 jo] 1 6 | 3,22

4 | M- 2121212 3 6 | 4.18 |0 g 50.05
F 1] 4]0 3| 4] 6| 4.28

. M 1 2 |3 |2 3 6 | 4429 |01 ¢ 50.05
F 7 310 |1 3 4 | 3,11
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A sex difference was found in response to Q.2 which asks, "Houw

much do you think you would like your partner personally?"

Females indicated more strongly than men that they thought they would
like their partner. Whether such a response stems: from’ the insecurity
of "being in the same boat" in the absence of the experimenter is
unclear., Such insecurity might consolidate females' desire for

social inter-—action but not necessarily exclude a desire for strategic

inter-action (as evidenced by the communication data).

One possibility is that females usually respond more to:=the presence
of the experimenter (the authority figure) than to their partner,
but aré able to respond.more to each ether in the absence of E.

Such an explanation would be able to account for sex differences in
response to both male E's and the personal styles of all E£'s, in
terms of the amount of authority they may be invested with (whether
Sex—typed or not). In the absence of E the females' level of co~
operation was slightly (but not signifioantly) higher than the males!
and increased when the social situation was expanded to include
communication opportunities. American men, it will be rémembered,
were ﬁot at all intimidated by the presence of E and several even
said that E could discard the results if they were not what was
required, This group was also the most co-operative in experiments
employing the author as experimenter. To observe the effects
associated with the experimenter's presence during the ihter—action

the data from Experiments 2 and 6 were pooled and analysed together.
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D. The effects due to the presence of the experimenter

The data from Experiment 6 were compared with that from Experiment

2 as both were single E designs having the author as experimenter.
The procedure and design for each experiment were as similar as
possible but allowed for either the presence of absence of the
experimenter in the inter—action. In ideal circumstances the data
should have been collected at the same time with subjects being
allocated to the treatments at random; However, due to the
difficulty of obtaining subjects Expt. 2 was used as a baseline with
the assumption that subjects were drawn from the same pool and

allocated at random,

The analysis of variance thus included a fourth fixed factor of
"presence of the experimenter" of which there are two conditions
(present and absent). The mean scores are presented in Appendix.
X1X, as is the ANOVA summary table. The significant main and inter-
action effects from the pooled data are expressed in graphical form

in Figure 24 to help clarify the discussion.

As would be expected from the separate analyses the pooled data
yielded several significant main and inter-action effects.
Communication opportunity was found to elicit higher levels of co-
operation from all subject dyads than no communication and co-
operative responses also increased as the game progressed (Figures
24a and c respectively). As expected, co-operative responses
increased more over time when limited communication was permitted

(Figure 24d).



FIGURE 24. GRAPHS TO SHOW SIGNIFICANT EFFECTS: POOLED DATA (Expt. 2 and Expt. E)

a) Mean number of cooperative choices as a function of the communication opportunity.
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b) Mean number of caoperative choices as a function of the sex of the dyad, the

FIGURE 24 CONTINUED
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d) Mean number of cooperative choices as a function of communication opportunity

FIGURE 24 CONTINUED

and the duration of the interaction.
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fore pertinent, perhaps, to the present discussion was that although
there was no main effect due to the presence or absence of E there
was a significant inter-action between the sex of the dyad, the
communication opportunity and the presence of the experimenter
(Figure 24b). The Tukey test was employed to see where the
significant differences lay (Appendix 1V), It was found that the
high level of co-operation (X = 49.57) elicited from males when
allowed to talk in the presence of the experimenter was significantly
different from that elicited in all other treatments with the
exception of females allowed to talk in the absence of the
E%perimenter. A four-way inter—action was alsc noted (Figure24e)
which suggests that tle level of co~operation elicited from men who
were allowed to talk in the presence of the experimenter increaseg
more ovef time than for the Gther treatments(except women allowed to

talk in the absence of E).

-v) Summary

No main or inter-action effects were observed in the amount of co~

. operation Qhen the experimenter was absent from the room during the
intef-action. The hypothesis that subject dyads will.play
difﬁereﬁtly according to whether E is present or absent during play
is partially supported by a significant three way inter—actibn
between the sex of the dyad, the communication opportunity and the
presence of the experimenter. Men allowed to talk in the presence of
E co-operated far more than any other treatment group with the
exception of women allowed to communicate when E was absent from the

room during playe.
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It was shown in Chapter Seven that several ornone of the main or -
inter—-action effects could be significant in siﬁgle E designs with a
British subject population. It was only when an American subject.
population was used that a main effect due to the sex of the dyad

was noted,

However, when E (the author) was absent from the room during - dyadic
inter—actions with British subjects. none of the significant main and
inter-action effects observed when E was present were demonstrated.
The results from these experiments are summarised below in Table 30,

All of these experiments have had the author as experimenter,

Table 30, Summary of ANOVA data from Expts. 2, 5 and 6
analysed separately (F ratios)

Expt. 2 Expte 5 Expt. 6
Source E present E present ~E absent
UK subjects Usa subjectg UK subjects

Between dyads
Sox 2,40 15,71 % 0.45
Communication 7.88 *f 0.10 ? 2,09
Sex x Communication 6.96 *: 0.09 ; 0.47
Within dyads
Trial Blocks 5,38 % 2,52 % f 0.10
Blocks x Sex 17 0,17 0.61
Blocks x Communication 2,72 * 0.35 | 1,31
Blocks x Sex x
"~ Communication 2.28 * 1.04 2,29

* p <« 0.05
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The author is not aware of any American research on dyadic inter-—
actions which has both a similar design and procedure to the
present series and investigates the influenbe of the experimenter,
Certainly the above data from a British subject population (with a
British E) suggests that far from masking the weak tendencies to
exhibit sex differences in co-operative behaviocur on P.D. the
presence of the experimenter (and, hence, the inter-action with E)
actually serves to elict them., The pooled data from Experiments 2
and 6 (Figure 24b) suggests that male pairs actually co-operate
more in the presence of E (or this particular E, the author) than
in the absence of E ~ but only when limited communication opportunity
(iees more information) is made available. This level of co-
opération was no different to that observed by females allowed to

talk in the absence of E,however.

8.4 Conclusions

The above data supports Skotko et al's (1974) hypothesis that sex
differences in P.D. response styles are not simply a function of the
Ss or of their inter-action. However, it goes beyond their general
conclusion that females may respond more to the 'personai'
characteristics of the other subject and the experimenter (although
they did suggest that the effect may be shared in some circumstances

by males).

It was shown in Chapter Seven that subjects respond differently with
differsnt experimenters and Experiment 6 demonstrated that significant

effects are probably due to the inter-action with E. When the
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experimenter did not intrude on the subjects! inter-action no
significant effects in response styles on P.D. attribﬁtable to

the sex of the dyad, the communication opportunity or the duration
of the inter-action were observed. Whether this would be the cass
with an American subject population remains a matter for speculation.
However, to conclude (as did Hottes and Kahn, 1974) that men are
success oriented and play opportunistically on P.0. whilst women
play defensively would be an over-simplification of the issues

involved.



CHAPTER NINE

199,

¢ THE POST-EXPERIMENTAL QUESTIONNAIRE

All subjects who played the P.D. game were asked to fill in a

questionnaire (see Appendix 11) in order to provide insight into

how Ss determined their choices in the game.

The analyses of the

five forced-choice questions for differences due to the sex of the

Table 31.

respondent have been presented in the preceding chapters.

results from Experiments 1 - 6 are summarised in Table 31

The

below,

Summary of quesionnaire data for
Qs 1 - 5 (Expts. 1 = 6)
Expt. 1 2 3 4a 4b 5 6
Q |m 4.83 5.15 5.15" 5,17 5,20 4425 4,71
1 |F 5.15 4440 5,10 4,47 5,42 4,50 4450
, | M 400 3.75 4,20 4,06 3.67 3.88 3.198,
‘ F 4,23 3.90 4425 5,56 4,11 3.94 4,33
5 |M 3413 4.6d1* 4.25 4,39 4440 3.25 4,24
F 2,43 3.5 | 4.10 3.26 4.21 3,06 3,22
L 4,63 4445 4,80 3.94 4,00 4,63 4.18
F 4440 4,00 4,30 3.74 4442 4,31 4.28
g | 3,88 4.30}* 4,05 5.11‘* 3.87 4.94}% 4429
J ,
F 3,83 3.20 4425 3,63 4,95 3,86 3,11

Thus, no convincing trends were revealed that could be attributed to

the sex of the respondent.

British men indicated that verbal

communication opportunity influenced the choices they made more than

*¥ p < 0,05
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did women in Experiment 2 but not in any of the other single E
designs. British men also indicated they attempted to imitate
their partners more than women did, but only in Experiments 2 and
4a,as did American men in Experdment 5. However, in the sixth
experiment of the series when the expefimenter was absent from
the room during the subjects'! inter-action, women indicated they
felt they would like their partner more than men did although they

were not significantly more co-operative.

The responses to the open-ended questions (@se 6 = 10) were found
to be extremely useful in understanding the outcome of specific
inter-actions but, like Hottes and Kahn (1974),the author found
them difficult to categorise. Ambiguous, contradictory and some-
times cdnfusing answers were often given either in response to one
or to several questions. Following Hottes and Kshn (op.cit.)
the responses were categorised for strategic intentions as followsi-

maximise gain;

defensive/random;

both or other.
Hottes and Kahn only categorised responses to two questions : "Did
you use a strategy?" and "How did you determine your choices?"
However, in the present study, subjects often gave responses which
were ﬁot further elaborated (e.g. "Yes"). Thus, the responses to
all five of the open-ended questions were trichotomized as above
according to the overall impression. The raw data are presented by

sex in Table 32.



Table 32,

Responses to the post-experimental

questionnaire (Qs. 6 - 10)
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Experiment Sex of Strategy .
S Maximise gain Defensivefrandom Both or other
1 M 13 9 18
.(nl,n2,= 40) F 8 12 20
2 M 9 0 11
(nl,n2 = 20) F 4 3 13
3 1 5 2 13
(nl’n2,=,20)L F 7 2 11
4da
Male E M 2 27 le
(nl’nz = 20) F 8" 3 9
4b
Female E M 6 1 13
= ]
(nl’nz 20) F 6 14
5 M 5 0 11
(nl,n2 = 16) F 4 3 9
6 M 7 1 10
= ' 6
(nl’n2 18) F 5 7

However, the author found that the gquestions were too open-ended

and often not specific enough to enable allocations to these

categories to be made with much degree of confidence.

no statistical analysis was attempted.

For this reason

However, had such an analysis

been made it would also have been necessary for the categorisations
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to be checked by an indspendent person.

In general, where Ss said they wanted to get the highest score‘
possible this was scored as a desire to maximise gain whereas a
desire to maximise joint gain was categorised as 'both or othert.
This, of course, was not always clear from subjects' responses as,
for example, several said they wanted to get the highest possible
score but added that they did not want to get more than their
partner. Other Ss, having misunderstood the instructions to imply
that they should get more than their partner, were content to press
B after one AB outcome which put them four points shead. 1Intheir
own eyes they had maximised their gain yet the questionslwere not
sufficiently directed to discover whether B was a defensive move or

a move to maintain the gain over their partner, Several Ss said they

wanted to win but it was unclear what strategy, if any, had been
adopted as this is not much different from saying they did not wish
to lose., In the main, responses which were categorised as
defensive or random were much less ambiguous as these subjects were
generally closed td alternative possibilities and were difficult to

enlighten even during de-briefing.

In their 1974 study, Hottes and Kahn foundlthat men were more likely
than women to state that they attempted to maximise their gain.
Women, on the other hand, were more likely than men to state that
they chose out of boredom or in a random or defensive manner (p< 0.01),
They suggested that their findings were consistent with Horner's

(1968) thesis thatrwomen are more likely than'men to avoid failure

rather than seek success. 'Further’éuidenoe in support of this was



provided by the fact that women also made more non-co-operative
choices, the rational choice in a game theoretical senss which

minimises loss if one is uncertain what the other will do,.

In the present series of experiments Hottes and Kahn's findings
were largely unsupported. For example, in the first experiment
the number of men and women choosing defensively were 9 : 12
respectively, compared to 1 ¢ 11 in the Hottes and Kahn study. Uhen
a financial incentive was introduced (Expt. 2) the ratio was 0 : 3
even though men played more co-operatively than women when verbal
communication was allowed. At first glance, the data for 'maximise
gain' are consistent wifh this increase in co-~-operation as 9 men
indicated they employed this strategy compared to only 4 women.

But in Experiment 4a only 2 men compared to 8 women indicated they
attempted to maximise gain, yet women were not more co-operative.
The pooled scores for Experiments 2, 3,4s and 4b revealed that 22
men and 25 women attempted to maximise gain and 5 men and 8 women
chose out of boredom or defensively or at random. In fact, the
pooled data for co-operative choices indicated that women were more
non-co-gperative over time, but the guestionnnaire data has not
been particularly illuminating with regard to comparisons between
groups. Even the data for the American subjects (Expt. 5) did not
concur with the data from the Hottes and Kahn study (0 men and 3
women indicated they played defensively or randomly or chose from
boredom) even though significant sex differences were observed in

the levels of co-operaticn. UWhen the experimenter was absent
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(Expts 6) 1 man and 6 women indicated they chose defensively or at
random, yet no sex differences emerged in the pattern of play.
Subjects in general reported they had been very bored when the
experimenter was not present in the room. As one female S wrote

in response to Q.6,"Kept pushing button 'B' for 'BORING'.

The author .indicated eariier that the responses to the open-ended
questions were often difficult to categorise although they were
helpful in understanding specific inter-actions, One difficulty with
all questionnaire data is the perceived social desirability of a

TeSponse.
An example of this may be the following :

Q. How concerned were you with your partner's score? Did you have
a preference for the éutcome of the game?
A. I wanted to earn £1 but I thoughtthe way we scored was best for

mutual benefit, as my partner deserves the £1 as much as me.

It is difficult to know whether S was genuinely concerned with

equity or whether he wished to be perceived as being so.

Many subjects were content to describe what they did, but not why
they did it. The following responses were freguently given to the
guestion "pr~did you determine your choices?".: "By what went
previously; "I knew what my partner would choose and chose
accérdingly"; "Tried to break the B chain"; "By the payout board";

"Break the bank in the long run"; "Seauence of A's followed by one B"
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Several subjects produced confusing responses even when:they attempted

to give reasons for their choices. For example:

%. "Did you use a strategy in this experiment? If so, what was it?"

A. "Sipce if.we both pushed A we wouldn't get a very high result,
I tried using a pattern so paktner could pick it up and also push
A so we could both get 3 instead of 1. Clearly we both could
have pushed B all the time but that would result in a low score".

Q. "How did you determine your choices?"

A. "By pressing A twice she transferred to A so giving me a couple
of 4 : 0 scores." OR

A. "I used mostly B because I was certain of getting points, but
sometimes A because I felt the experiment was loaded against
subject 1%,

Q. "How concerned were you with your partner's score? Did you have
a preference for the outcome of the game?"

A. "Very - it was thelonly way either of us could get anything,
rather than each cut our own throats in a fight - it was surely
better for only me to commit suicide soc that the other person

could gain" (i.e. he pressed A to his partner's B).

There was slight evidence that American females were less aware of
possible strategies than American males as their questionnaire
responses were often very confused. One female said she chose
randomly and then added : "no real concern over outcome pointuise,
but interest in individual pairs - why combination of 2 A's didn't

arise as often as 2 B's". Another said : YAt first I thought we
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were both trying to get as many points as possible but then it got
tiring trying to outwit her, so since we both seemed content to get
three points, I just kept pressing B". (She actually pressed A.)

On the whole, the responses of the American women proved the most
difficult to categorise although the men found the task just as
boring as the women did - one respondent said he wanted to "just get
it over with before left hand fell off". Yet, although they were
bored, American men managed to sustain a high level of mutual

co—operation,

There was some evidence that subjects with a competitive orientation
saw little point in changing their strategy. Such responses were
"Obviously I tried to win", or "I tried to beat her, else there
wouldn't have been much point doing it. Just pressing A or B could
be done without thinking by a trained animal. If you've got to think,

might as well try to score".

In order to specify more precisely which factors in the experimental
situation influence the - subjects choices, far more directed guestions
covering a wider range are nequired (including the influence of the
experimenter and the demand characteristics of the expérimental
situation). What was evident to the author in examining the
questionnaire responses was the large variation in subjects' responses.
One subject said he determined his choices by telepathy whilst another
said that "the influence and the noise of his 'B' button was
appreciated though not used all the time". In fact, both A and B

buttons squeaked slightly if pressure was applied and impattial
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observers were unable to tell the difference. Pilisuk et al

(1976) believe that a significant degree of illicit signalling may
occur within the laboratory setting and several subjects reported
that they had used 'sgueaks' or pauses as possible signals and

had attempted to look for consistencies. Others felt that by both
pressing A all the time it would be "cheating", or as one subjesct
put it, "not giving what was expected in the.experiment". Another
subject said he was not interssted in getting the money but wanted

to sge if his partner would respond to his '"generosity".

On the whole, one was left with the distinect impression that subjects
had not been playing the same game at all! The utilities of the
matrix cannot be assumed to be the utilities of the subjects. It is
hard to disagree with Shaﬁ and Thorslund (1975) that "whether or not
certain variables affect measures of central tendency, they may have

large and psychologically meaningful effects on variance" (p.121).
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CHAPTER TEN ¢ DISCUSSION

This study has attempted to investigate the effects of restricted

verbal communication opportunity and the sex of the subject on co-
operative responses of British dyads in a Prisoner's Dilemma game.
The main findings that have emerged from this study are summarised

below and discussed in the context of other recent studiss of P.D.

10.1 The effects of verbal communication opportunities

It will be remembered that the traditional P.D. game doss not

permit any form of communication between the players who are assumed
to have full information with which to make a rational decision.
However, esven though agreements may be made during communication
opportunity they are not enforceable and the P.D. game would still be
non~co-operative in the theoretical sense. A new dilemma simply
arises as it is in the individual's interest to break the pact
regardless of what the other does. It was noted that the generalis-~
ability of results from P.D. studies has been reduced by inconsistent
bdefinitions of the independent variable and, in addition, many of

the messages between subjects have been incomplete.

The first experiment of the series employed four levels of verbal
communication opportunity where non-verbal communication between dyads
was restricted by a partition. Subjects made more co-operative
choices when communication was allowed throughout the inter-action
than when no communication was allowed or when limited communication
was allowed before trial 1 or after trial 31, UWichman's (1972) study
also confirmed that.the more freely subjects can communicate the more
likely they are to achieve the gpal of mutual co-ocperation.

Restricting the communication opportunity merely serves to increase
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uncertainty and Nemeth (1970) argues that in such a 'mechanical!
inter-action the norm of reciprocity may not occur. Subjects need
to clarify possible motives underlying the selection of choices
and Deutsch (1958) argues that subjects who have a competitive
orientation have little commitment either to what they communicate

or to trust their partner's response.

However, when a financial incentive was introduced into the second
experiment of the series, even limited communication opportunity

after trial 31 elicited higher levels of co-operation from all
suﬁjects regardless of sex, an effect which increased over time.

Men were more co-operative than women in this condition and this
effect also increased over trial blocks. The view proposed in Chapter
Six, that high levels of co-operation are due entirely to the presence
of a financial incentive, was found to be too simplistic an
explanation, since the results of Experiment 2 were not capable of
replication by other experimenters. For, although limited
communication elicited increased co—operétion for all Ss in

Experiment 3, no inter-action effects with the sex of S or time were
demonstrated. In a balanced sex of E design (Expt. 4) a main
communication effect was demonstrated which increased over time.

No effects due to the availability of limited communication were noted
when Experiment 2 was replicated using American subjects (Expt. 5) or
when E was absent from the room during the subjects' inter-action
(Expt. 6). Thus both the cultural background of the subject and

the experimenter himself (herself) seem to influence the effects of
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communication opportunity and the ﬁresence of a financial incentive
_is only one means of altering the meaning of the experimental
situation. However, when the data from Experiments 2 -~ 4 were
pooled in a multiple E design a significant main effect due to ths
communication availability after trial 31 was again noted, an

effect which inter-acted with the duration of the inter—action.

Thus, although sven limited communication opportunity is more likely
to elicit increasdd levels of co=operation with Brifish subjects,
and to do so more as the inter—-action progresses,'thm effect has
only been demonstrated in the presence of the experimenter. The
effects of the communication availability are therefore probably
dependent on the nature of the subjects' inter-action with the

experimenter.,

Although communication availability may decrease uncertainty the conflict
dnherent in the game or may not be ameliorated. The experimenter himself
(herself) is a salient figure in determining the psychological

environment in which the subjects' strategic inter—action occurs.

10.2 The effects due to the sex of the dyad

The sex variable has also been a popular area for study using
experimental game methodology. However, as in the case of the
communication variable, investigatdrs have adopted a varisty of
procedures and employed games which differ:structurally and
conceptually. Hence, generalisations across situations shouid only

be attempted with caution for whilst some researchers report sex



differences others do not.

The most often published finding on P.D. is that males are more co-
operative than females, suggested by Bedell'and Sistrunk (1973) to
be due to a differential sensitivity to the demand characteristics
of the experiment. It will be remembered that Skotko et al (1974)
extended this idea to include the sex of .the experimenter as they
demonstrated that the sxtreme non-co~operation of female dyads only

occurred in the presence of a male experimenter.

The first experiment of the present series found no differences
which couldhbe attributed to the sex of the dyad. Although these
results did not concur with Hottes and Kahn's (1974) study on which
the experiment was based, the experimenter in this instance was
female. This factor supported the thesis put forward by Skotko et
al (1974). However, when a financial incentive was introduced into
the design (Expt. 2) men were more co-operative than women when
allowed limited verbal communication after trial 31, an effect which
increased with the duration of the inter-action, even though the

experimenter was female.

Initially it seemed that the presenceof both a financial incentive
and restricted communication opportunity would explain the
discrepant findings of Experiment 2 and the Skotko et al (1974)
study. Again, such a view mas.found to be too -simplistic for when
Experiment 2 was replicéted no main or inter-action effects due to

the sex of the subject were noted (Exptss 3 and 4) nor were any
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effects demonstrated when E was absent from the room during the
subjects' inter-action (Expt. 6). American subjects on the other
hand,in a single £ design, performed more in accordance with the
published literature (with the exception of the Skotko et al (1974)
study). Males were more than twice as co-operative as females, even

though the experimenter was female (and British).

When the data from Experiments 2 - 4 were pooled in a multiple E
design female subjects were found to be less co-operative over trial
blocks than males and were more likely to be so in the presence of

a male experimenter. However, different experimenters were found to
elicit different levels of co~operative responses from Ss regardless
of sex and none of the above effects can be predicted in a single

£ design with any degree of confidence - at least with British
subjects. It was suggested that, as for the communication variable,
any differences due to the sex variable are probably elicited by

aspects of the subjects' inter—action with the experimenter in

multi=-play P.D.

Psychologically, the pool of subjscts taking part in Experiments 2,
3 and 4 were not in the same experiment at all and the sxperimenter
himself (herself) serves to define the experimental context and the
appropriateness of responses. It was noted that any theory which
attempts to account for the differential sensitivity of males and
females to experimental demand characteristics in multiple E designs
must also be able to account for the differential sensitivity of all
subjects in single E designs. As yet, no theory is able to do this

adeguately.
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10.3 Subjects! definition of 'the game being played!’

The findings from the present study strongly indicate that the
subjects, regardless of sex, took part in psychologically

different experiments, although Expts. 2 — 4 were based on the same
design, The formal theory is based on the assumption that both
'parties know each other's - utility functions, preferences and
attitude towards risk taking and that these are constant through~
out the inter-action. Howard (1976) has argued that what is
required is a theory that can sxplain both the rational and the

apparently irrational choices.

Shaw and Thorslund (1975) noted that the traditional P.D. game

is insensitive to the changeable dynamic aspects of inter—
personal conflicts. They found, for example, that variable rewards
and large rewards both slleviate boredom but that variable rewards
do not increase individual differences as much as large rewards
do. In the latter case some subjects become more co-operative
whilst others become less so. Messé, Dawson and Lane (1973)
suggested that some subjects actually react negatively in high-
reward P.D. and perceive that they are‘being over-paid. Eauity
theory (e.g. Adams, 1965) predicts that subjects would alleviate
such feelings by a strategy of mutual non-co-operation which would
have the effect of minimising their earnings. Messé et al, in
support of this, found that Ss who worked 1} hours on a task
prior to playing P.D. were more co-operative on a high—rewarq

P.D. than on a low-reward P.,D. The opposite was found for Ss who
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subjects have an internal standard of what constitutes 'fair
pay' for participation. Subjécts in the present series of

experiments may have thought the task of achieving 300 points was

quite difficult.and, therefore, the payment of £1 was fair., When

of fered a financial incentive (Expt. 2) they were more than twice

as co~operative as in the no incentive condition (Expte. 1).

Braver and Rohrer (1975) also found high levels of co~-operation
when Ss were told their partner had previously 1) played in a
mutually co-operative game or 2) been an exploited martyr or 3)
responded defensively in the face of his partner's continued
competitive choices. Walster et al (1973) had earlier postulated
that in *situatimiof perceived.unfairness or injustice an equity
norm operates to restore positive outcomes to the recipients.
Braver and Rohrer interpreted the behaviour of their subjects as
being motivated by such an eguity norm, especially in view of the
high levels of co-operation noted when Ss were told that their
partner had been an exploited martyr. This is consistent with
Braver and Barnett (1974) who suggested that the perceived goal of

the other strongly influences Ss' degree of co-operation,

~ Kuhlman and Marshello (1975) noted that subjects adopt strategies
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that effectively maximise the type of reward which is psychologically

meaningful to them. They used four decomposed games where the
subject has a set of n alternatives (inthis case, 3). Each

alternative specifies the outcome both to S and to their partner.
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or individualistic orientations on the basis of their choices
across the Four'games. So-called co-operative subjects co-operated
with both a tit-for-tat and a 100% programmed co-operation strategy
but 'defected' with a 100% programmed 'defection! strategy.
Individualistically oriented Ss 'defected’ against both 100% co-
operation and defection strategies but co-operated with a tit-for-
tat strategy. Competitive subjects, houwever, ‘defected! against
all three strategies of the 'other player'. Kuhlman and Marshello
found no differences in the numbers of men and women in any of the
motivational categories and suggest, therefore, that there are no
intrinsic differences between the sexes. This is consistent with
the idea that the demand characteristics of the experiment, which
include the experimenter, serve tokdefine the appropriateness of

~responses, some of which may be sex-~typed.

‘Kelley and Stahelski (1970) looked at the effects of subjects!

beliefs about their partner's intentions on P.D. They put forward

vthe idea that the attribution of a co-operative or competitive
orientation on the part of the oﬁher player will be influenced by

the Ss' own ihtentions.vin their'trianélé hypothesis' Kelley and Stahelski
argue that basically co-operative people are able to perceive

others as co-operative, competitive or a mixture of both, whereas
competitive Ssattribute only competitive intentions. Such a

restricted view usually leads to a self-fulfilling prophecy as the

partner is forced into the position of having to also compete
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(unless he is willing to be a martyr). Many of the responses to

the questionnnaire in this study indicated that competitive

subjects do not appreciate how their own behaviour influences

others, Eiser (1978) suggests that this perceptual difference may
affect the kind of informatien such subjects look for in an unfamiliar
strategic environment. In support of this, Eiser and Tajfel (1972)
found that competitive subjects weré less interested than co-
operative Ss in infering reasons for their partner's behaviour and

more interested in contrelling the outcomes.

However, the structure of.:the game being played may be significant
in this context. Miller and Holmes (1975), amongst others, have
argued against a type of personality disposition affecting choices
on P.D. They note that on P.D. the meaning of the so-called
'competitive'! move is not always clear and whilst they were able to
confirm the triangle hypothesis as occurring in traditional P.D.
they could not do so on an expanded version which included both a

'defensive! and a competitive move.

The symbolic inter-actionists' view is that subjects will behave in
socially defined situations in such a way as to create favourable
‘situated identitiest The goal structure of P.D. is ambiguous and
players may attempt to define moves in such a way that they may be
seen to be either 'good players' or 'good persons . Alexander and
Weil (1969) manipulated both the goal—ambiguity and the
dispositional inferences implied by different choices. They found

that the meaning of the moves in play changed greatly according to
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the treatment and varied within treatments. Regardless of the
external experimental controls subjects put themselves in psycho-
logically different experimental conditions by their subjective
decisions about the goal of the game. Alexander and lieil’ concluded
that individuals are concerned about being good subjects and felt
that subjects' concerns about the formation of a situated identityw
in thevcourse of an experiment may be more pervasive in experimental

social psychology in general than has previously been realised.

Strategies are likely to be chosen according to both the goals of

S and the expectations of the other's behaviour. Harsanyi (1962)
pointed out that stereotypic expectations of utilifies are more
likely between members of the same group or culture. However, we
have seen from the present study that the presence of the experimenter
serves in part to define the meaning of the situation and, hence,
the appropriateness of responsés. The experimenter has effectiveiy
changed the dyad into a triad and various factors may be responsible
for affecting the performance of certain responses including sex-—
role stereotypes. As Fraser (1978) points out in a discussion of
group processes, "Two's a‘dyad, three's\a small group" (p.l76).
Ruble and Higgins (1976) argue that socialisation, institutional
barriers and the immediate social situation all help to maintain

the sex—~role status gquo. They support Lewin's (1935) suggestion
that feelings of group membership may be influenced by social
contexts -~ such as the sex composition of a group - which affect

behaviour within that context. Hoffman and Maier (1961), for
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gxample, found that women did better on a problem solVing task in

a mixed-sex group than in all female groups. Aries (1976) found
that men were more able to talk about themselves and their feelings
in mixed~sex groups but were more‘conoerned with competition and
status in an all male group., female groups, on the other hand,
tended to have a more personal Orientaﬁion and allowed men to dominate
in a mixed-sex group. The results from the single E designs
presented in the present study suggest that the general behaviour of
the experimenter, regardless of sex, affects the pefformance of the
sex-role stersotype under certain circumstances (e.g. when the
éuthor is E) whereas in a multiple E design female subjects were
more likely to be less co-operative than men in the presence of a

male E.

10.4 Conclusions

Subjects in general have different expectations, both of 'the game
being played' and how their behaviour will be interpreted by E who

is a participant ~ observer. Platt (1973) argues that the traditional
P.D. paradigm creates a "social trap" where subjects have no guide~
linés for evaluating their behaviour and no ways of discovering the
intentions of the other person. The rquasi—econﬁmic' pay-offs

also have symbolic values . which are unlikely to be psychologically
equivalent (Eiser, 1978). Subjects often choose outcomes which will
suffice, rather than choose the 'best' outcome as prescribed by the

theory, as moral issues are often raised.
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It remains to be convincingly explained why choosing the minimax
étrategy, D, is sex~typed. However, it seems that the presence of

a male experimenter is more likely to enhance the salience of sex
roles but a female Evmay produce the same effect. Colman (1982)

has suggested that some expérimenters induce a stronger feeling of
tevaluation apprehension! in female than in male Ss. Females may tend
to choose D more frequently in order not to 'lose' and thus appear
more foolish than their partner. Rapoport and Chammah (1969) have
also found a marked sex differsnce on Chicken with females choosing
D more frequently than men. Hottes and Kahn (1974) argued that
fgmales respond defensively to the demand characteristics of the
P.D. game and choose D - yet C is the Qautibus cHoice iniChicken.
Colman (1982) argﬁes that a D choice in both games snsures that the
subject will not receive the Ysucker's" pay-off and suggests that
women are more anxious than men to avoid appearing more foolish than
their partners in certain circumstances. Not only is such a theory
capable of empirical testing, it may also explain the variation in
levels of co-operation elicited from subjects by different
expesrimenters. It would remain to be discovered what attributes of

E affected the 'evaluation apprehension' of subjects overall.

- The influence of the experimenter in determining subjective
utilities (in terms of goals and expectations) would seem to be
crucial and the context in which behaviour is evaluated can no longer

be ignored by theory.
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CHAPTER ELEVEN s OVERVIEW

This Chapter looks at the historical development of the experi-
mental gaming tradition in the absence of adequate theory. The
generalizability of findings to real life situations is discussed
and currgnt theoretical developments in social psychology are
examined., The Limitations of experimental games as models of
soclal inter—action are noted but it is argued that gaming is
only one of several methods available to aid in the understanding

of human conflict.

11,1 Historical perspective

All the early research on co-operation and competition neglected

the study of social inter-action. In addition, many of the investi-
gations had inadeguate operational definitions and were conceptually
weak. As noted earlier in Chapter One, the realisation that co-
operative and competitive interests Couid be linked followed the
publication of 'Theory of Games and tconomic Behavior' by von
Neumann and Morgenstern in 1944, Game matrices were felt by many
researchers to precisely define an intermdependent reward structure.
The "mixed=-motive' nature of conflict, so described by Schelling
(1960), has had both methodological and theoretical impact.

Deutsch (1980) has referred to conflict as a situation which

Moxists whenever incompatible activities occur™ (p.10) and Pruitt
and Kimmel (1977) point and that not only do these games provide

behavioural measures they also "permit éonflict without tears"

(p.366).

During the last 25 years Deutsch (1980) maintains that research has

concentrated on bargaining and negotiation behaviour in three main
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areas in order to answer the questions:

1) under what conditions will players arrive at a mutually
satisfactory outcome which will maximise joint pay-offs?

2) under what conditions can one player bargain in order to do
better than the other?

3) what are the cognitive and normative factors involved in

reaching a stable and "just'" agreement?

In general Deutsch would argue that co-~operative behaviour both
elicits and is elicited by perceived similarities of the players,

a readiness to be helpful and trusting and friendly behaviour, where-
as competitive behéviour ’induces and is induced by threats,
deception, rigidity and so on. Various strategies are suggested

for winning conflicts or increasing one's bargaining power, but they
are complex and no systematic theory of sociai influence has been
developed. However, the areas researched include ‘ighorance',
'toughness'; 'belligerence' and 'bargaining power' and Deutsch

argues that there is some support for surprising tactics in this
area. It was seen in Chapter Nine that many researchers have

begun to ldék at the determinants of an agreement between conflicting
parties but Deutsch (1980) points out that the principle of eQQity

is only one of the many prinoiples of 'distributive justice', and

other moral . issues may¢be raised.

Deutsch believes that in the last fifty years significant progress
has been made both methodologically and empirically. The develop-

ment of experimental gaming and simulations has provided other areas
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of social science with research tools. In addition, many
'common-senseg' beliefs about bargaining have only turned out to be
'half truths' and we ndw understand more about conciliation,
escalation and so on. However, Deutsch believes that this level
of awareness does not begin to match the urgent social need for
the .understanding and management of conflict situations. The
resesarch tradition has also tended to neglect theorizing but, as
many writers have pointed out, this is characteristic of much of

experimental social psychology in general.

11.2 Game theory

Game theory assumes people are rational decision makers. It is a
cognitive approach which provides AguidElines for rational’ decisions
making. It had been hoped that the theory would help to solve
conflicts in real life but it was soon observed that much of

human behaviour may not be guided solely by the principles of
rationality. In game theoretic terms a solution is a sﬁatement of
how people should-play if the principles of rationality (guided

by preferred outcomes) are followed. Howsver, psychological
variables such as motivation, morality, altruism and so on are not
accounted for in the theory. Billig (1976) points out that these
ae not necessarily mutually exclusive with the assumption of
ratiocnality as it may simply be that people's utilities are
difficult to calculate — they may still base their choices on the
principle of maximising gains. Billig notes that a crucial

difficulty is the measurement of rewards as one ends up with a
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circular statement where rewards are estimated according to 'what-
gver people do'. It was shown in Chapter One how subjects often
make mutually disadvantageous choices by choasing the strictly

dominating frational' strategy, D.

Howard (1971, 1974) has attempted to extend the mathematical
framework in the development of metagames. Many theorists now
believe that metagame theory provides a rational solution to P.D.
and other mixed-motive games but others disagree. The player
chooses from a set of metastrategies which are conditional on the
expected choices of the other player. Rapoport (1976b). believes
this is an ‘escape from paradox' - the rational choices are
prescribed in unambiguous form and the paradox appears to be
resolved. However, the theory does not help a player choose a
strategy if he does not know what the other will do. Nevertheless

this may well be one area of theoretical development.

Billig (1976) comments that there has been little attempt to
improve the basic analysis of such games so that the 'solution!
can prescribe mutual co-operation. He argues that,"The social
world is not a neutral mathematical universe. The failure of Game
Theoretic strategies to arrive at a common-sense solution to the
prisoner's dilemma situation in a controlled laboratory situation
is ample pro6f of that" (p. 197). UWe have seen that the same
choices on a game matrix can have aquite different subjective
meanings and the matrix utilities cannot be assumed to be the

players' utilities. Contingent and sudden shifts in strategy
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both affect the play of the Other as, even in the absence of verbal
communication opportunities, subjects interpret the meaning of the
situation. The psychological importance of strategies needs to be

determined.

11.3  Generalizability of gaming situations

The P.D. situation may well be typical of many everyday inter-
action seguences. Hamburger (1979) shows how may urgent economic
and social problems can be usefully analysed as 'dilemma games',
Schelling (1960), in particular , has been ‘influential in applying
the conceptual framework of game theory to the analysis of inter-
natioﬁal, political, social and economic situations. Coalition-
formation and voting have also attracted game-theoretic analysts
and the games tend to reflect the increased complexity of such

events. ’

However, the case for the generalizability of gaming situations to
real-life events has been the subject of criticism in recent years,

especially since the formal theory "does not offer an adedquate

account even of behaviour in the games themselves" (p. 153; Eiser,

1978). Rapoport (1968) considers that the "laboratory phase ought

to be considered as the incubation period of a science" (p. 469),
giving the opportunity for theory building which may (or may not)
apply to real life. The guestion of the relevance to real life
conflicts should, he believes, be postponed until after an intensive
study of such games in their own right. Rapoport and Chammah (1965a)

argue that simply because of its triviality P.D. may tap ‘'psycho-
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logical propensities' better than a real 1ife situation as the
subjects are uncertain of the focus of the study. They argue

that as it is more difficult to present a front under such
circumstances well-established habits are likely to be elicited.
Pruitt and Kimmel (1977) argue that the reverse is more likely to
be the case. They suggest that the findings on P.D. reflect
behaviour in an unfamiliar strategic environment whose limitations
actually encourage Ss to innovate rather than rehearse well-formed

hahbits.

Pruitt and Kimmel (1977) refer to experimental games as a research
tradition which has been both loved and hated. Eiser (1978)
likens Rapoport's approach to that of a gold prospector panning
for gold in the same place without success for most of his life

claiming he prospects there for the sceneryl!

Wrightsman et al (1972) stated that they were unaware of any

studies which compared the amount of COwoperétion elicited in a
laboratory task with co-operation in real-life tasks. At that

time only a few studies had looked at choices on matri* games

and more life~like tasks even within a laboratory setting.

Orwant and Orwant (1970) found that interpreted versions of P.D.
matrices elicited significantly more co-operation than abstract
versions. However, one of the difficulties with such studies is that
pay-offs in the interpreted versions are unlikely to be isomorphic with

the numberical pay-offs of the abstract versions and there is a large



226,

body of literature to show that subjects are extremely senéitive
to changes within the reward structure. Sermat (1970) concludéa
that if evidence of the ecoclogical ualidity‘of laboratory game
behaviour can not be presented then "the theoretical contribution
of game research may have to be stated in.other terms than its
relevance to inter—personal behaviour in real-life situations"

(p. 108).

Eiser and Bhavnani (1974) introduced contextual variations in the
5s! perceptions of the context of the game, viz., no further infor-
mationy a simulation of economic~bargaiﬁing, a simulation of
international negotiationsj a study of friendly or unfriendly
interactions. The frequency of C choices in both the feconemic!
and no information conditions was similar to that usually reported
in the literature. However, there were significantly higher levels
of co-operative choices made in’the 'inter-personal' and finter-
national' conditions. Eiser and Bhavnani concluded that extra-
polations to real life situations "must depend for their validity
at least partly on whether the subjects themselves interpret the

game as symbolic of the situations in guestion" (p. 97).

Hamburger (1979) argues that the application of game analysis at
least provides iaéight into social behaviour in real world svents.
However, he adds one or tuwo notes‘ofoaution  to looking at
inter-active situations as games to see how they may be played.
One common error is to treat a variable sum game as if it were a

pure conflict game (this, he notes, -often happens in real-life
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inter-actions). Another difficulty is working out who the players
are in the inter-action - there may be many nations against others
or within-nation manoevering involved. Players may make mistakes
by over-looking alternatives or by confusing alternatives.and their
utilities may change during the inter-action although the theory
assumes that utilities are constant. Hamburger also considers

that the theory may have to be revised to include these psycho-

logical variables, even in laboratory dyadic inter-—actions.,

.Colman (1979) has been able to look at the behaviour or subjects
in abstract andlife-like tasks which possessed strategically
identical structures. Colman's hypothesis, that lifg=like
simulations would elicit even fewer C choices than abstract
versions, was confirmed using both Chicken and Prisoner's Dilemma
games. Colman noted that the freguency of C choices was often
determined by 'strategically irrelevant psychological factors' and
suggested that the ecological validity of abstract games must
depend in part on the psychological features of the real-life

interactions to which the experiments are generalised.

Thé relevance of interpersonal studies to the study of inter—
group relations also needs to be investigated; many researchsrs
assume an interpersonal model is valid as a model for broader.
inter-group processes. However Billig (1976) points out that a
strong element of reductionism is involved in the analysis of the
sopial context of decision making, studies of interpersonal

bargaining and simulated conflict. This reductionist tendency,



argues Billig, has prevented both a wider social analysis and

attempts to investigate the 'ideological roots of rationality'.

11l.4 Current trends in social psychology

"Facts" in social psychology may be produced only by the methods
designed to produce them, argues Armistead (1974a)...In the.1970's
it was becoming more accepted that "subjects" are constrained by
the experimental situation with the experimenter determining the
content of the session. Mixon (1974) has pointed out that an
experiment is a 'situation of almost unrivalled compliance'.
Armistead asks, "Can we accept that the social psychologist is not
L
creating reality, rather than discovering it?" (p. 18) andy"In
general, can you aquantify the nature of a person's experience, his
interpretation of his surroundings, the meaning of his statements,
the nature of his emotions?" (p. 19). For example, important
guestions about the nature and meaning of conflict phenomena may
be ignored when variationsin conflict behaviourare studied.
Armistedd argues that social psychologists often construct a social
reality out of what is available and there is a tendency to assume

that the investigations are value free rather than acknowledging

the effects that values have on research.

Ring (1967) has criticised the social psychologists' 'fun and
games' attitude to experimentation and Pruitt and Kimmel (1977)
point out that,"Resgarchefs often seem to start with the experi-
mental games and ask guestions secondarily about what to study"

(pe 369). They add that the sex variable is an example of this
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and it may‘seem that the present study is no exception. However,
although the convenient research design is no doubt one of the
reasons why experimental games have generated so much empirical
research, replications have been rére. This may partly explain
why the issue of "meaning" in experimental conflict was able to be

shelved for so long.

The reductionist approach of the ﬁehaviourist tradition tended to
focus on regularities of behaviour and o make generalizations that
could be quantified. Armistead (1974b) believes that a person's
experience of a situation is an important topic in its own right

in the study of social behaviour. Ue have seen from the present
study thatvapparently similar behaviour fias quite different

meanings for different players in different circumstances.

Armistead argues for the use of "primary" data - people's oun
accounts of their experiences through more or less structured
methods. Introspection, diaries, interviews and discussions may

all play a part. Armstead (1974b) argues that what people say

about their experiences is a public event i.e. it is repeatable arid
is amsnable to assessment by observers in the same way as 'reaction
times and ticks an guestionnnaires'. Although such accounts will

be more ambiguous Armistead, and others, argue that the dimension

of meaning can no longer be ignored.

However, safeguards are suggested in devising generalizations from

experimental data. Toch (1972) and others explofed the experience
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of violent men by 'stepping into their shoes' and attempting to
reconstruct their (unique) perspectives. Interviewers were peers
rather than social scientists and they were also involved in the
analysis of the data as they were familiar with the context of the
behaviour, Inthe final analysis, Toch's summaries were discussed
together by a group of people in ofder to begin cdnstructing a
typology and bo attempt to make valid and acceptable generaliéations

and explanations.

Most critics éf contemporary social psychological research would
agree with Heritage's (1974) assertion regarding the context of
an individual's actions. He argues that researchers may not
substitute the experimenter's view of the situation however

irrational the subjects construction might appear to be. The

history oflan individual's social milieu and his personal develop-
ment within this milieu is part of the explanation of social action,
(Harre, 1974). 1In his article 'Blueprint for a new science' he
introduces the concept of ethogeny -~ the study of human lives as
they are really lived. Harr@ distinguishes three patterns

of social action: 1) formal episodes where the individual is a
free agent deliberately following known rulesy 2) biological
gpisodes mhere the individual is a spectator of physiolegical
mechanismsj 3) enigmatic episodes. These refer to most human
experiances in that we do not understand the origins of the
episodes or how they are produced and a psychological component is

necessary. Harré argues that scenarios replicating reality can be
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constructed which introduce the dimension of social meaning and
which can aid the understanding of the nature of the episode

in guestion.

In much the same "vein, Mixon (1974) has observed that the
naturalistic experiment is alsoc limited in the study of social
rules and roles. However, he argues that role-playing is a very
flexible technicgue that can be used in any rule-context to under-
stand soclal episodes. He considers that social psychologists

have been too concerned with making general observations about
groups of people based on average scores. Such data are invariably
affected by extreme scores and overgeneralizations, which would

not be tolerated if they were the observations of a "bigoted" lay-

man, are likely to occur.

There is, of course, also the danger of 'throwing the baby out with
the bath water' and perhaps what many are arguing for is simply

a broader basis for the study of ;ocial inter-action. The area of
mixed-motive conflict has been method~bound in the absence of a
'Comprehensive and adequate theory., But it has not been alone in
this. Mixon (1974) argues that laboratory methods favoured by
social psychologists in general simply provide people with only one
roleqthat of experimental subject within a single rule-context

(the psychological experiment). UWe have seen from the present series
of. experiments that there are large individual:-differences in
people's behaviour even in such a restricted social situation as

the P.D. game. Such individual differences within a group are as



psychologicallly meaningful as the group differences. A laboratory
experiment is, after all, a special type of social situation where
the experimenter is invested with a considerable amount of authority
and where the person playing the role of experimental subject does

what he believes is appropriate in that context,

11.5 Conéiusions

Billig (1976) points dut that even though experimental situations

are contrived and contpolled the subjects are not. The experi-
mental situation is itself social and operates according to a rule
structure. There has been a shift in emphasisaway from collecting
guantitative data in studies of experimental conflict to under-
standing why people behave as they do in such situations. Thus,
there is now more interest in Prisoner's Dilemma as an experimental
situation per se. However, it is important to remember that a
conventional experiment is only of limited use and should not dictate

the kinds of questions posed.

Deutsch (1980) points out that the reliance on experimental gameé
invthe study of conflict has led to!the neglect of processes
involved in the development of inter-~ and intra-—group conflict,
However, he notes that these limitations can be supplemented by

other procedures and he includes field ‘studigs in this.

Pruitt and“Kimmel (1977) believe, as does the authory that there
is gontinuity ' between what occurs in the laboratqry and in real

life. They suggest that measures of goals and expectations should
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be routinely introduced into future P.D. designs which should
attempt to investigate how people collect information about

their partner's intentions and expectations. Certainly,studying

how ‘participant.~observers (e.g. experimenters) influence subjects'
interpretations 6f the P.D. situation is worthy of further investi-
gation ' as so much of social behaviour depends on houw people believe
their actions will be interpreted and evaluated by others.

Rosenthal (1966) has documented evidence of investigator bias, but
the author is unaware of any‘research o£her than that of Skotko et
al (1974) which has attempted to look at the influence of E in

cholices on P.D.

In any event, we can no longer assﬁme that P.D. research undertaken
in the U.S5.A. is necessarily applicable here and there is a nsed
for replications to be carried out as a matter of routine. A more
rigorous use of control groups would obviously be necessary in any
further study. The large variation between dyad scores in any
treatment group (also noted by Gibbs, 1972) suggests that each
inter—-action is worth studying in its own right, perhaps under
certain circumstances using the systematic observation and analysis
technigues currently gaining favour in the Behayioural Sciences.
Mixon (1974) argues strongly in favour of role-play for use in the
systematic exploration of social episodes, for example. In any
event, conclusions emanating from the laboratory require

verification in a variety of naturalistic settings.
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fhe laboratory situation is not necessarily invalid if the relevant
variables and demand characteristics have been properly understood.
This has clearly not been the case iﬁ the history of experimental
games and, as Eiser (1980) commentss: "Almost in spite of itself,
gaming research has provided evidence of the ability and apparent
need of individuals to invest novel situations with evaluative
meaning, even where researchers have attempted to remove all such
meaning from the experimental context. Gaming research was founded
on the assumption that CO—OperatiQe and competitive behavicur is
under the control 6f outcome contingencies. Yet, paradoxically,

it is the gaming literature itself that provides the most direct
evidence of the inadequacy of any analysis based purely upon a
definition  of pay-off strucﬁure, without consideration of how that
struéture, and more general features of the experimental situation,

are interpreted by the subjects themselves" (p. 197).

Alexander and Weil recommended as early as 1969 that attention
should be focused both on the meanings that subjects attach to the
situations they confront and to the dispositional characteristics
implied by their actions within that context. They concluded, "If
we pursue the gusstions of situational meaning and situated
identity we may discover that people inside and outside the
laboratory are responding primarily to the meanings they believe

others will attach to their behaviours" (p. 141).

Pruitt and Kimmel (1977) argue that thedry building rather than

theory testing must now take priority in the field of strategic
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inter—action. For some years researchers have been demonstrating
that subjects do not always behave 'rétionally' in the game
theoretic sense yet they have not revissd the concept of rationality.
The context in which behaviour occurs can no longer be ignored by
the theory. The present study indicated that even in an artificigl
laboratory environment subjects define. the situation for them—
selves within that context. The presence of observers also helps

to define the psychological environment in which the strategic
inter—action occurs. Information about subjective utilities and
how players believe their bshaviour will be svaluated is necessary
in order to develop an adequate theory to explain the inter-action
between the social structures and the cognitive processes of
participants. What is regquired is a cohérent theory capable of
explaining interpersonal behaviour in a variety of settings of which

the laboratory environment is just one.
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Appendix 11

Post—Experimental Questionnaire

G 66 8 0006380000009 804808600 0¢0CPOEEOCINCEQRIETISEDDST

How much did your partner's choices affect the choices
you made?

How much do you think you would like your partner personally?

How much did the communication between the two of you
influence the choices you made?

How much influence did you have over the points your partner
made?

How much e@r how often did you try to give your partner what
he gave you?

Did you use a strategy in this experiment? If so, what was it?
What expectations did you have of your partner's strategy?

Did your partner use a strategy in this experiment? If so,
what was it? 0Did it confirm or deny your Bxpectations?

How did you determine your choices?

How concerned were you with your partner's score? Did you
have a preference for the cutcome of the game?
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Co-operation

Raw Scores (Expt. 1)

Trial Block
Pairing Communication 1 2 3 4 5 6
Opportunity
20 24 11 8 5 5
10 7 5 14 45 25
0 18 7 0 0 0 0
27 8 16 10 17 11
21 13 7 4 3 2
32 32 39 27 33 32
10 L 2 1 0 0
1 15 14 6 11 8 5
28 22 26 16 26 18
39 38 41 26 7 7
i
1 54 60 60 60 60
15 8 9 7 3 18
31 14 13 5 8 8 6
15 17 15 17 12 13
7 0 0 0 ' 0 0
19 16 28 42 26 25
24 6 5 4 4 4
T 37 8 4 48 60 60
24 60 60 60 60 60
60 60 60 60 60 60
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Trial Block

Pairing Communication 1 2 3 4 5 6
Opportunity
18 16 4 9 12 8
26 13 19 9 10 11
0 23 24 25 17 15 15
24 24 27 20 16 16
3 s) 0 0 0 y
19 12 13 21 24 18
17 20 19 22 16 22
1 20 22 29 20 11 12
12 37 24 21 11 20
26 21 14 14 17 6
FF ‘
19 20 9 3 3 0
20 8 6 2 6 12
31 18 1 20 0 0] 18
18 1 0 0 u] 0
27 23 17 10 22 13
11 4 13 7 6 7
28 19 21 21 21 18
T 24 17 21 18 15 12
25 23 11 13 10 39
27 24 22 59 60 60
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Trial Block

Pairing Communication 1 2 3 4 5 6
Opportunity
19 1 o O 0 0
20 17 7 15 9 9
0 13 26 5 23 9 7
22 9 6 5 4 3
1 0 0 0 0 0
4 0 0 6 53 40
21 13 17 10 12 4
1 25 |- 17 | 11 6 1 o
16 23 17 ZUi 11 25
9 16 1 5 22 18
MF
12 1 2 3 8]
26 9 4 0 6. 17
3L 34 38 25 23 10 27
16 3 25 10 3 2
16 a7 857 43 44 52
54 42 51 60 60 60
28 25 32 18 12 23
T 4 0 0 0 0 0
56 56 56 60 60 60
41 60 60 60 60 60




Expte 1

HSD =

Cxpte 1

HSD ==

Appendix Iv

Computations for the Tukey Test

The effects of communication opportunity

The effects of sex of dyad on 'imitation'

(L = 0.05)
Communication treatment Means
T 32.42
1 17.17
31 14.96
0 10,86

9, [ 5 ny o of] /LSM..:“‘.P_E.

3.63 85,80
15

8,68

(L = 0.05)
Sex of dyad means
MF 0.81
4 06.77
FF 0.71

3431

.0.08

R

\/0.0109
20

262.



Ce

d.

263,

Expte 2, ¢ Communication over trial blocks (< = 0.05)
Communication Trial Blocks
1 2 3 4 5 6
0 22.1 19.5 20.5 24,4 25.89 29.1
31 23 39.4 38.4 43.5 43 43.5
HSD =D 4.71 /92.86
10
=L= 14,35
Expte 2, : Incentive over trial blocks ( A = 0,05)
financial Trial Blocks
Incentive 1 2 3 4 5
0 17.20 14,05 11.75 9.9 11.85
£1 22,55 29,45 29.45 33,95 " 34,45
HSD ===  4.62

\//60.00
20

=0 0,24

Pooled data @

Expt. fleans
2 6645
3 62,7
4a 53,5
4b 51.8
HSD = 3.85 247.5
20

(A=0.05)

11.65
36,435

Exptss 2 — 4 The effects of the experimenter on
per cent B choices
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fe Pooled data 3 Expts. 2 and 5

Treatment mean
USA x 1M 50,02
UK x MM 35,13
UK x FF 26492
USA x FF 22,92
HSD == 3,63 V//ﬂiz;géj (using harmonic mean 1)
8,89

Qe Pooled data : Exptse. 2 and 6

Treatment mean
MM x 31 x E2 49,57
FF x 31 x Eg 37.68
[ x 31 x E6 28.29
FF x 31 x E2 27.37
FFx 0 x E2 26,47
FF x 0 x EBb 23,57
MM x 0 x E6 23,17
MM x 0O x E2 20,70

N
(using harmonic mean n)

HSD =L 4,36 104.44
4,71

== 20,53
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Appendix v

Communication Data

a. Expte. 1
MM pairs, treatment 1

Four of the five dyads made use of the opportunity to communicate,
although only briefly. None mentioned strategy although E's
impression was that the verbal interaction, when it occured, was

more friendly than for the female dyads in the same condition.

MM pairs, treatment 31

Again four of the five dyads made use of this opportunity to verbally
communicate, and all discussed possible strategies (lending support
to the notion that some subjects may have a better understanding of
the task at this stage). Only one pair thought that a 'play A'
strategy was best for both whilst another pair thought that a 'play
B' strategy was best. No dyads suggested imitation as a strategy.
Total co-operaticn was highest in the pair who agreed to press A
(295/360) and almost non-existent (7/360) in the pair who did not

make use of the opportunity to talk, supporting the 'common sense'!
view that making use of communication opportunities facilitatégco—

sy

operative behaviour.

MY pairs, treatment T

ALl five dyads made use of the opportunity to communicate, with four
pairs directly mentioning a 'play A' joint strategy, although several
pairs lapsed into long silences, Two pairs agreed to press A almost
immediately, having the highest co-operation scores (360/360) and
(324/360), another pair agreed to press A half-way through the

game (217/360) and the fourth pair agreed to press A but both
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defected on the next trial and did not resume negotiations (156/
360). The fifth pair spoke briefly, lapsing into silence with-
out mentioning any strategy, and had the lowest amount of co-
operation in any dyad in this condition (47/360). Again, this
supports the notion that it is how the opportunities to

communicate are used that is important.

FF pairs, treatment 1

Only two of the five dyads engaged in verbal communication and
neither of these mentioned strategyidirectly, although one subject
suggested the task was a game which could be worked out mathematically.

“In both cases the conversations were brief.

FF peirs, treatment 31 .

Only one pair spoke and then briefly, without mentioning possible
strategies. Three of thevother four pairs laughed with embarrassment
and said nothing. These pairs of females did not utilise the
communication opportunity either in a social sense or in the context

of the task.

FF pairs, treatment T

Two of the five dyads spoke and then only briefly. Only one of these
mentioned strategy at all, and although they agreed to press A they
did not keep to the agreement or resume the discussion although they
had opportunities to do so. Again the opportunities to communicate

were not utilised effectively, even in a social sense.
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MF pairs, treatment 1

Four of the five pairs spoke, with the males in all cases
initiating the conversation. However, none mentioned strategy
(either imitative or co-operative). Total co-operative choices
tended to be higher where a 'friendly chat' occurred throughout
the three minutes (112/360 and 103/360) and lowest (60/360) when

silence occurred.

MF pairs, treatment 31

All of the dyads spoke in this condition with females initiating
the conversation in four of the cases. Four of the pairs discussed
strategy, one pair agreed to press A, another pair agreed to
alternate (imitate?) between A and B and two pairs agreed to press
B Not surprisingly, perhaps, co-operation was highest in the
pair who agreed to press A. Of the four females who discussed
strateqy, one said the task depended on competition (and then
agreed to press A), two suggested pressing B in case the men got
bored with pressing A (?) and one could not decide on the 'best!’
choice. Such findings lend tentative support to the idea that
females are not as perceptive to the strategic elements of the
situation, Of theifour males, however, one suggested pressing A,
two acquiesced to the fehale suggestion to press B (although they
felt that A was the best 'solution') and ons could. not decide.
This is consistent with the notion that men are 'pulled down' in

mixed~sex dyadse.
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MF pairs, treatment T

However, rather surprisingly perhaps, only thres of the five pairs
who were unrestricted in the émount of communication allowed
actually took advantage of this at any point in the session. Of
these, two females and one male initiated the conversations, but
males in all cases suggested the ’play A' strategy which was agreed
to by the females, although we cannot be certain that females did
not think of this option for themselves but waited for the male to

'take the lead!'.

be EXEt. 2
M pairs

Four of the five pairs in treatment 31 made use of the opportunity
to talk to their partners. All of these four pairs mentioned
pressing A as possibly being the best joint strategy, although one
pair did not reach the agreement before play was resumed. Two of
the pairs wondered whether it was allowed to discuss strategies or
if it was "against the rules" - they were not, of course, given
any feedback by E. Both members of the pair that remained silent
agreed afterwards that they thought they could not talk about ths
experiment and thers was therefore no point in talkings. The

total co~operation (195/360) was substantially lower than in the

other subject pairings.

FF_pairs
As with the male dyads four of the five pairs allowed to talk after

trial 31 actually did so. Hbowever, they did not use the time in
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the same way as the MM pairs. Only two of the dyads mentioned
pressing A and, of these, one pair queried whether they could

talk about the task and could not reach an agresment and the
other pair decided it was more fun not to both press A but
instead‘to "try not to press B teogsther"! Such a decision

might well rest on the attractiveness of the financisl alternative
as an alternative to having fun with the game. However, Hottes
and Kahn (1974) found that even a personally relevant 'carrot!

(a course credit) did not influence women to be co-operative.

. The three remaining pairs, including the pair who remained silent,

reported that they thought they could not talk about the task.

Ce Expt. 4
a) Male E

MM pairs

All five pairs made use of the opportunity to communicate. Three
of the pairs mentioned pressing A and, of these, two pairs made
an agreement.to both press A (total co~operation = 343 & 321)
whilst one pair did not resolve the dilemma (total co-operation =
249), A fourth pair talked about tutorials and said the task was
"mot exactly taxing". Discussion afterwards revealed that they
had held an implicit assumption before the 3lst trial that mutual
AA was the best choice for both (total co-operation = 358),

Total co-operation was lowest (130) in the fifth pair who had no
such assumptions and used the three minutes to talk about

lectures.,.
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FF_pairs

All five pairs made use of the opportunity to communicate,
although two pairs said very little. Of these, one pair simply
said, "Hello" and another pair agreed that it was "tricky when
you can't see who you're talking to". Total co-operation for
these pairs was 103 and 19 respectively. A third pair talked
about the accumulating scores with one saying she did not see the
point of it and the other suggesting that it was something to do
- with risk. This was followed by silence; total co-operation was
136 in this pair., The remaining two pairs talked about pressing
A, with one pair making a firm agreement tc do so (total co-
oerpation = 321). The other pair made no such joint decision, but

agreed that the task was not competitive (total co-operation = 331).

b) Female E

MM pairs

Four of the five pairs spoke, all of whom mentioned pressing A as

a possible strategy. Three of these pairs made an agreement to
press A, having total co-operation scores of 316, 351 and 312, The
fourth pair did not made an agreement as one S said he did not trust
the other to press A (total co-operation = 221), The fifth pair
who sat in silence had a slightly higher level of co-operation
(267) than the pair who stated that they did not trust sach other.
This suggests that it is necessary to specify the content of any
.communication that S's engage in rather than assume that it will

be used to their advantage.
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FF _pairs

Only three of the five pairs in treatment 31 actually spoke to
each other, all of whom mentioned pressing A. Two of these

pairs made an agreement to press A (total co-operation = 329 and
323) although the highest number of co-operative choices (358)
was made by a pair who did not talk at all as they had made an
implicit agreement to press A before the 3lst trial. Again the
quality of the communication seems to be important as in the case
of the third pair who talked to each other one S reported feeling
"antagonistic" towards her partner. The other subject had
suggested pressing A, but S was not convinced. The other subject
said it should be obvious and S did not like "her attitude".
However, this pair co-operated more than the fifth pair who did not
make use of the communication opportunity and had no implicit

assumptions about the nature of the task.
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Appendix: vl

Imitation Scores : Proportions (Expt. 1)

Pairing | Communication Trial Block
Opportunity 1 2 3 4 5 6
0.517 0.633 . 0.800 0.867 0.900 0.933
0.517 0.800 0.550 0,717 0.600 0.667
0 0.552 0.767 '1.000 1,000 1,000 1.000
0.741 0.767 0.833 0,867 0,667 0,700
0.534 0.667 0,667 0.767 0.900 0.833
0.552 0.600 0.517 0.483 0.617 0.583
0.655 0.967 0.95 0,950 1,000 1.000
1 0.621 0.633 0.800 0.767 0.767 0,867
0.534 0.483 0,567 0,667 0.583 0.617
0.672 0.467 0.633 0,550 0,750 0,817
MM
0.638 D0.767 0,750 0,767 0.900 0,783
0.983 0.967 1l.000 1,000 1,000 1,000
31 g.776 1l.000 1,000 1,000 1,000 1,000
0.655 0.683 0.833 0.733 0,767 0.800
0.569 0,567 0,567 0.500 0.633 0,677
0.603 1,000 1,000 1,000 1,000 1,000
l.000 1..000 1.000 1,000 1,000 1,000
T 0.724 0.750 0.850 0.967 1,000 1,000
0.431 0.800 0.867 0,867 0.900 0.867
0.638 0.667 0.617 0.650 0,400 0,350
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Pairing | Communication Trial Block

Opportunity 1 2 3 4 5 6

0.569 0.717 0.633 0,583 0,717 0,733
0.552 0.717 0.533 0.667 D0.717 0,700
0 0,534 0.650 0,517 0,717 0.717 0.617
0,638 0,750 0.867 0.700 0,717 0750
0.914 1,000 1,000 1,000 1.000 1.000

0,707 0,583 0.633 0,583 0.667 0,667
0.552 0,700 D0.567 0,550 0,700 0.650
1 0.569 0.550 0.633 0,433 0.633 0,583

] 0.569 0.667 0,617 0,600 0.600 0.717
0.517 0.567 0.683 0,617 0,500 0,800
FF

0.569 0.533 0.767 0,900 0,800 1,000
0.603 0,783 Df883 0,917 0.867 0.783
31 0.741 0.967 1.000 1,000 1,000 0.417
g.707 0,967 1,000 1,000 1,000 1.000
0,534 0.600 0.683 0,800 0.617 0,717

0.724 0.850 0,783 0,750 0.833 0.833
0.414 0.550 0,533 0,533 0.517 0.583
T 0,483 0,500 0.633 0,617 0.633 04617
0,655 0.800 0.833 0.850 0,883 0.783
0.431 0,383 0,617 0,967 1.000 1.000,
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Pairing | . Communication Trial Block
Opportunity 1 2 3 4 5 6

0.638 0,967 1.000 1.000 1,000 1.000
0.552 0,567 0.750 0,500 0,700 0,767

0 0.690 0,500 0.833 0,700 0.833 0,800
0.621 0,733 0.767 0.867 0,867 0,900 -
0,966 1,000 1.000 1.000 1,000 1.000
0.500 0.667 0.700 0.683 0,717 0.733
0.707 0.733 0.967 0.967 0.667 0.867

1 0.862 1,000 1,000 0.867 0,783 0.550
0,603 0,583 0.667 0.817 0,967 1.000
0,690 0.817 0,700 0.400 . 0,783 0,917

MF

0,534 0.767 0.867 1,000 0,817 0.817
0.655 0,967 1.000 0.933 0.967 1.000

31 0.534 0,500 0,617 0.617 0,683 0,383
0.603 0,883 0.817 0.717 0,917 0.950
0.517 0,917 0,900 0.567 0.617 0,767
0.897 1,000 1.000 1,000 1,000 1,000
0.897 0.933 0.933 1.000 1,000 1.000

T 0.879 1,000 1,000 1,000 1,000 1.000
0,931 0.750 0,817 1.000 1,000 1.000
0.552 0.483 0,617 0.667 0,767 0,483
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Appendix V1l

Imitation and Co-operation : Raw Scores

a. Expt, 1
Pairing
MF MM FF
Block Coop. Imit, Coop. Imit, Coop,. Imit

1 19 0.638 20 0,534 18 0.638
20 0.552 10 0.741 26 0.534
13 0.690 18 0,552 23 0.552
22 0.621 27 0.517 24 04569
1 0.966 21 0.517 3 0.914
4 0.862 32 0,552 19 0.569
21 - 0.690 10 0.655 17 0.569
25 0.603 15 0.621 20 0.552
16 0.500 28 0.534 12 0.707
9 0.707 39 0.672 26 04517
12 0.655 1 0.983 19 0.569
26 0.534 15 0.638 20 0.603
34 0,534 14 0.655 18 0.741
16 0.603 15 0.569 18 0.707
16 0.517 7 0.776 27 0,534
54 0,931 19 0.638 11 0.724
28 0.552 24 0,431 28 0.414
4 0.879 37 0.724 24 0.483
56 0.897 24 0.603 25 0.655
41 0,897 60 1.000 27 0.431
2 1 0.967 24 0.667 16 0.750
17 0. 567 7 0.767 13 0.650
26 0.500 7 0.767 24 0.717
9 0.733 8 0,800 24 0.717
0 1.000 .13 0.633 0 1.000
0 1.000 32 0.600 12 0.667
13 0.817 1 0.967 20 0.550
17 0,583 14 0.633 22 0.700
23 0.667 22 0.483 37 0.583
16 0,733 38 0.467 31 0.567
1 04967 54 0.967 20 0.533
9 0.767 8 0.767 8 0.783
38 0.500 13 0,683 1 0.967
3 0,883 17 0.567 1 0.967
57 0.917 0 1.000 23 0.600
42 0.750 16 0.667 4 0.850
25 0,483 6 0.800 19 0.550
0 1.000 8 0.750 17 0.500
56 0.933 60 1l.000 23 0.800
60 1.000 60 1.000 24 0.383
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Pairing
MF M FF
Block Coope. " Imit. Coop. Imit, Coop., Imit.
3 1] 1.000 11 0,667 4 0.867
7 0,750 5 0.833 19 0,517
5 0.833 0 1.000 25 0,533 -
6 0,767 16 0.550 27 0.633
0 1.000 7 0.800 0 1,000
0 1.000 39 0.517 13 0.617
17 0,700 2 0.950. 19 0.633
11 0.667 6 0.800 29 0.567
17 0.700 26 0,567 24 0.633
1 0.967 41 0.633 14 0.683
0 1.000 60 1.000: 9 0.767
4 0.867 9 0,750 - 6 0.883
25 0.617 5 0.833 0 1.000
25 0,817 15 0.567 0 1.000
57 0.900 0 1.000: 17 0,683
51 0.817 28 0.617 13 0.783
32 0.617 5 0.867. 21 0,533
0 1,000 4 0.850 21 0.633
56 0.933 60 1.000 11 0.833
60 1.000 60 1.000 22 0,617
4 0 1.000 8 0,767 9 0,700
15 0.500 14 0.867 9 0,717
23 0.700 0 1,000 17 0.667
5 0.867 10 0,717 20 0.583
0 1,000 4 0.867 0 1.000
6 0,867 27 0,483 21 0.600
10 0,400 1 0,950 22 0.433
6 0.817 11 0.767 20 0,550
20 0.683 16 0,667 21 0.583
5 0.967 26 0. 550 14 0,617
2 0.933 60 1.000 3 0.900
0 1.000 7 0,767 2 0.917
23 0,617 8 0.733 0 1,000
10 0.717 17 0.500 0 1.000
43 0,567 0 1,000 10 0,800
60 1.000 42 0.650 7 0.750
18 0.667 4 0.867 21 0.533
0 1.000 48 0.967 18 0.617
60 1.000 60 1,000 13 0.850
60 1.000 60 1,000 59 0.967
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Pairing

MF MM FF
Block Coop. Imit, Coop. Imit, Caop. Imit,
5 0 1.000 5 0.900 12 0.717
9 0.700 45 0.667 10 0,717
9 0.833 0 1.000 15 0.717
4 0.867 17 0.600 16 0.717
0 1.000 3 0.900 0 1.000
53 0.783 33 0.617 24 0.600
12 0.78% 0 1.000 16 0.633
1 0,967 8 0,767 11 0.700
11 0,717 26 0,583 11 0,667
22 0.667 7 0.750 17 0,500
3 0.967 - 60 1.000 3 0.900
6 0.817 3 0,900 6 0.867
10 0.683 8 0.767 0 1.000
3 0,917 12 0,633 0 1.000
44 0,617 0 1,000 22 0,617
60 1,000 26 0,400 6 0.833
12 0,767 4 0,900 ! 21 0.517
) 1,000 60 1.000 15 0.633
60 1.000 60 1.000 | 10 0.883
60 1.000 60 1.000 60 1.000
6 0 1,000 5 0.833 8 0.750
9 0,767 25 0,700 11 0.617
7 0.800 0 1.000 15 0,700
3 0.900 11 0.667 16 0,733
0 1.000 2 0,933 0 1.000
40 0.550° 32 0,583 18 0.717
4 0.917 0 1.000 22 0,583
0 1.000 5 0.867 12 0.650
25 0.733 18 0,617 20 0.667
18 0.867 7 0,817 6 0.800
0 1.000 60 1,000 0 1,000
17 0.817 18 0.783 12 0.783
27 0.383 6 0,800 18 0.417
2 0.950 13 0.667 0 1.000
52 0,767 0 1.000 13 04717
60 1.000 25 0.350 7 0.833
23 04483 4 0,867 18 0.583
0 1.000 60 1.000 12 0,617
60 1,000 60 1,000 39 0.783
60 1.000 60 1.000 60 1.000




b Expt. 2
Pairing
MM FF -

Block Coop. Imit, Coop. Imit
1 20 0.552 28 0.483
15 0,603 25 0,534

24 0.534 14 0,638

19 0. 500 31 0.603

20 0.466 25 0.569

18 0.603 23 0.603

28 0.569 22 0.569

34 0.569 29 0.586

23 0.638 13 0.690

23 D.517 17 0.552

2 25 0.167 31 0.750
10 0.667 17 0.633

21 0. 600 21 0.683

15 0.667 42 0.717

1 0.967 12 0.600

58 0.967 28 0.617

21 0.500 23 0,533

60 D.967 58 0.967

59 0.950 7 0.750

59 0.983 21 0.517

3 28 0.067 38 0.783
10 0.700 17 0.633

23 0.683 15 0.583

9 0.683 25 0,517

19 0.567 21 0.483

60 1.000 17 0.567

31 0.700 17 0.650

60 1.000 60 1,000

60 1.000 0 1,000

60 1.000 19 0.467
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" Pairing

MM FF

Block Coap. “Imit,. Coop. Imit,.
4 28 0,067 48 0.767
23 0.700 15 0.533

19 0.617 22 0.767

12 0.633 ° 41 0.800

9 0.733 27 0.417

60 1.000 | 20 0.583
52 0.867 36 0,633

60 1.000 60 1.000

60 1.000 9 0.733

60 1.000 18 0,433

5 28 0,067 46 0.867
60 l.000 : 14 0.583

14 0.617 26 0,700

8 0.750 36 0,700

7 0.900 20 0.517

60 1.000 16 0.617

39 0.483 50 0.817

59 0.967 60 1,000

60 1,000 7 0.767

60 1.000 19 0.433

6 28 0.067 42 0.867
60 1.000 16 0.583

11 0.733 21 0.767

8 0.767 40 0.817

47 0,800 18 0.550

60 1,000 16 04533

24 0.567 60 1.000

59 0,967 60 1.000

60 l.000 14 0,533

60 1.000. . 22 0.433
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Vill

Appendix

raw scores

Questionnaire data

Expt.

e

FF

MM
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FF

MM

Q1.
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FF

MM

f4.

FF

MM

Q3.

NSO ODMOMINANAYSTIST I TN DU OHUODWWTOVOUNDEYSTITONWMNWTWWNODS

FTONWMONNOLLOOOUNINNOSTNINOAOISNDWLETWOMEWWOMWILWWS <

11155253413141113256113212111/45111611162

/4523212531114313321311241433656654565511



282,

Expt . 2

b.

FFo

MM,

Ql.

FF

MM

Q5.
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FF
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Expte 3
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FFF

MM

G2,

NOUOVOITNHIULMUWOINOODDNNG T L

CNNNOCYWOUOUMNOWNWYOWWMTOOLU AN

AR S b R S oo B b B Vu B s BTSRRI O IS it {5 N To B Fu Vo IS S To NN Q VIR T IR

TNIT T NS OUOMTONST OO T IDWwoM

61261552556566554136

41615156363266665612

Q3.

W ANOUDMITNONDSOHOANDOOANNT

MDY ONTONOTNDN A OWDWOW OO e

Q3.




265,

Expt. 4

d.

a) Male E.

FF

MM

(3.

FF

MM
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O NOO NI TNAHAOOA~ONI

ST M OONWNOO WL ~~ 0o

VWMWYV WW AW NI TN FTOoNWD

MW ONWOUOOINWOWYWOLW-~OMY

NNV TOWN AN AWDW NN ONODN

SN NOUUOUMW 4O NITDND NN

Q4,

MY AT NNSIIOTOINNTODNW

U OUDONOMNULETONDTITUDNDD A NW

az.




286,

FF
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b) Female E
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Appendix  1X

Co-operation : raw scores (Expt. 2)

Pairing Communication Trial Block

Opportunity 1 2 3 4 5 6

20 25 28 28 28 28

15 10 10 23 60 60

0 24 21 23 19 14 11

19 15 9 12 8 8

20 1 18 9 7 47

MM

18 58 60 60 60 60

28 21 31 52 39 24

31 34 60 60 60 59 59

23 59 60 60 60 60

23 59 60 60 60 60

28 31 38 48 46 42

25 17 17 15 14 16

0 14 21 15 22 26 21

31 42 25 41 36 40

25 12 2] 27 20 18

FF

23 28 17 20 16 16

22 23 17 36 50 60

31 29 58 60 60 60 60

13 7 0 9 7 14

17 21 19 18 19 22




Appendix

Pooled data for Expt. 1 and Expt. 2

291.

a) Mean number of co-operative choices per trial block

as_a function of -the sex of the dyad, the communication

opportunity and ths incentive.

Incentive | Pairing| Communication Trial Blocks
Opportunity 1 2 3 4 5 &

MM 0 19.2 11.8 7.8 7«2 | 14.0 8.6

31 10,4 | 1844 | 17.8 | 18.4 | 1646 | 19.4

none FF 0 18.8 15.4 1300 lqu 1006 lDoO
(Expt. 1)

31 20,4 | 10.6 6.4 3.0 6e2 8.6

- 0 19,6 | 14.4 | 17,8 | 18.2 | 23.4 | 30.8

31 25,2 | 51.4 | 54,2 | 5844 | 55.6 | 52.6
(Expt. 2)

31 20,8 | 27.4 | 22.6 28.6 30.4 | 34.4




b) Analysis of variance summary for number of co-

operative choices for Sex (2 levels) x Communication

(2 levels) x Incentive (2 levels) over Trial Blocks

292,

(6 levels)
Source df |sum of sguares | mean sguare F P
Between dyads
Sex (B) 1 1815.00 1815.00 2.32 0.13
Communication (B2) 1 3572.,82 3572482 4456 0.04
B1i2 1 5320.42 5320.42 6.79 0.01
Incentive (B3) 1 20093, 40 20093, 40 25,65 0,00008
B1L3 1 437,40 437,40 0.56 0.53
B23 1 3067,.35 3067,.35 3.92 0.05
B123 1 1260442 1260,42 1.61 0.21
Error B123 32 25067,93 783437
Within dyads )
Trial Blocks (Wl) 5 471,38 94,28 1.10 0.32
WlBl 5 871.15 174.23 2,18 0.06
W1lB2 5 1021.,73 204,35 2.56 0.03
WiBl2 5 1595,43 319,09 3.99 0.002
W1iB3 5 2689,85 537,97 6,72 0.00005
WiBl3 5 109,85 21.99 0.27 0.93
wlB23 5 431.40 86,28 1.08 0437
W1B123 5 193,03 38.61 0.48 0.79
Frror W1B123 160 12800.,07 80,00




Appendix X1

Imitation : raw scores (Expte 2)

Pairing Communication Trial Block

Opportunity 1 2 3 4 5 6

0.552 0,167 |0.067 | 0,067 | 0.067 |0.067
0.534 | 0.600 | 0.683 | 0,617 | 0.617 | 0,733

a 0.603 0.667 | 0,700 0.700 1.000 |1.000
0.500 0.667 | 0.683 | 0.633 0.750 | 0.767
MM 0.466 0.967 |[0.567 0.733 | 0,900 | 0.800

0.569 | 0.500 | 0.700 | 0.867 | 0.483 | 0.567
0.603 | 6,967 {1l.000 | 1,000 | 1.000 |} 1.000
31 0.569 | 0,967 |1.000 | 1.000 | 0,967 | 0.967
0.638 | 0,950 1,000 }1.000 {1,000 | 1.000
0,517 | 0.983 | 1,000 | 1,000 | 1,000 | 1.000

0.483 | 0.750 | 0.783 | 0.767 | 0.867 | 0.867
0.534 | 0,633 | 0,633 | 0,533 | 0.583 | 0.583
0 0.638 | 0.683 | 0,583 | 0,767 | 0,700 | 0.767
0.603 | 0.717 | 0,517 | 0,800 | 0.700 | 0.817
0.569 | 0.600 | 0,483 | 0.417 | 0,517 | 0.550
FF

0.603 | 0.617 | 0.567 | 0.583 | 0,617 | 0,533
0,690 | 0.750 | 1.000 | 0,733 | 0,767 | 0.533
31 0.569 | D«533 | 0.650 | 0.633 { 0,817 | 1,000
0,586 | 0.967 | 1,000 {1,000 | 1.000 | 1.000
0.552 | D517 0;467 0,433 | 0.433 | 0,433
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Appendix X1l

Co-operation : rau scores (Expt. 3)

Pairing Communication Trial Block
Opportunity 1 2 3 4 5 6
29 12 7 4 2 4
22 15 3 13 56 52
1] 45 38 28 46 32 39
5 1 38 60 60 60
26 24 27 37 54 53
MM
41 58 60 60 60 60
40 44 31 5 14 5
31 25 58 60 60 60 60
24 58 60 60 60 60
35 38 25 36 556 60
27 32 38 23 18 22
- 22 10 2 2 0 0
0 19 49 38 24 51 36
27 17 8 38 60 60
17 11 14 11 7 8
FF
29 23 11 13 9 6
42 60 60 60 60 60
31 57 60 60 60 60 60
25 14 14 13 9 8
16 59 60 60 60 60




Appendix X111l

Pooled date for Expte. 2 and Expte 3

a) Mean number of co-operative choices per trial block
as a function of the sex of the dyad, the communication
opportunity and the sex of the experimenter

Sex of Pairing Communication Trial Blocks :
£ Opportunity 1 2 3 4 5 6
- 0 19.6 {1l4.4 [17.8 {18.2 |23.4 | 30.8
F 31 25.2 | 51.4 |54,2 |58.4 |55.6 |52.6
(Expt.?2) e 0 2406 | 24.6 |23.2 |30.6 |28.4 |27.4°
31 20,8 | 27.4 |22.6 |28.6 [30.4 [34.4
- 0 25.4 |18.0 |20.6 |32.0 |40.8 |41.6
M 31 33.0 | 51.2 |47.0 |44.2 ]49.8 |49,.0
(Expte3) - 0 22.4 |23.8 |20.,0 [19.6 {27.2 |25.2
31 3%.8 |43.2 |41.0 |41,2 |39.6 |38.8




b) Analysis of variance summary for number of

co-operative choices for Sex of subject (2 levels)

x_ Communication (2 levels) x Sex of E (2 levels)

over Trial Blocks (6 levels)

296,

Source df |sum of sguares | mean square F p
Between dyads
Sex of 5 (Bl) 1 3204,70 3204,70 . 2.63 0.11
Communication (B2) 1 14554.84 14554.84 11.95 0.002
B12 ’ 1 2808, 50 2808,50 2.31 0.14
Sex of E (B3) 1 731,50 731,50 0.60 0.55
. B13 1 49,50 49,50 0.04 0.84
B23 1 28,70 28,70 0.02 0.87
B123 1 3060, 20 3060, 20 2,51 0.12
Error B123 32 38977.93 1218,06
Within dyads
Trial Blocks (Wl) 5 3891,72 778,34 5,56 0.0002
WiBl 5 963,72 192,74 1,38 0.24
wig2 5 2100.19 420,04 2.10 0.0l
WlB12 5 942,22 188,44 1.34 0.25
wiB3 5 221.32 44,26 0.32 0.90
wlB13 5 305,82 61.16 0.44 0.82
w1823 5 495,22 99,04 0.71 0.62
W1B123 5 578,22 115,64 0.83 0.53
Error B123 160 22418,10 140,11
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Appendix X1V

Co—operation ¢ raw scores (Expt. 4)

a) Male E.
Pairing | Communication Trial Block
Opportunity 1 2 3 4 5 6
45 44 54 48 43 47
32 39 30 37 23 29
0 34 33 33 31 29 31
31 g 3 45 60 60
25 20 11 8 5 12
MM
31 24 14 17 20 24
58 60 60 60 60 60
31 43 60 60 60 60 60
25 51 45 43 43 42
23 58 60 60 60 . 60
17 18 11 15 7 13
22 48 33 41 37 40
0 33 17 21 19 7 7
26 20 18 14 16 16
25 19 34 30 29 31
FF
26 20 23 21 26 20
32 59 60 60 60 60
31 23 24 22 14 11 9
21 60 60 60 60 60
15 4 0 G 0 0




b) Female E

298,

Pairing | Communication Trial Block

Opportunity 1 2 3 4 5 6

41 31 31 32 32 34

40 48 47 48 43 30

0 14 18 34 24 37 29

25 26 60 60 60 60

50 60 60 60 60 60

MM

29 47 40 27 18 50

13 59 60 60 60 60

31 31 36 52 52 54 42

51 60 60 60 60 60

18 58 60 . 60 60 60

26 40 31 29 26 60

21 37 60 60 60 60

0 24 13 15 56 48 44

31 41 28 20 24 23

21 21 49 60 60 60

FF

29 60 60 60 60 60

25 29 23 26 17 28

31 40 46 38 33 46 39

25 58 60 60 60 60

58 60 60 60 60 60




Appendix

Y

Analysis of Pooled data for Expts., 2 -~ 4

Analysis of variance summary for number of co-operative

choices for Sex of E (2 levels) x Communication

Opportunity (2 levels) x Sex of 5 (2 levels) over Trial

Blocks (6 levels) with a random E factor nested within

Sex of E (Exptse 2 = 4)

299.

Source df sum of squares mean square F P
Between dyads
Sex of E (A) 1 1665,08 1665,08 0.33 0.62
Comn”, (B) 1 18750.00 18750,00 31.93 0.04
AB 1 192,53 192,53 0,33 0.62
Sex of 5 (C) 1 6735.01 6735.01 12.99 0.08
AC 1 492,08 492,08 0.95 0,43
BC 1 2066, 70 2066.70 1,17 0.39
ABC 1 710,53 710.53 0.40 0.59
Within dyads
Trial Blocks (D) 5 7052.43 1410,49 15.84 0.0002
AD 5 1203.68 240,74 2,70 0.08
BD 5 3184, 40 636,88 7423 0.004
ABD 5 83.82 16,76 0.19 0.96
o 5 693,19 138.64 3.91 0.03
ACD 5 678,18 135,64 3.82 0.03
BCD 5 819.70 163,94 2.24 0.13
ABCD 5 621.82 124,36 1.70 0.22
Random factor
E's/Sex of E (F) 2 9990, 47 4995, 23 4,22 0.02
BF 2 1174.35 587,17 0.50 0.62
CF 2 1036.57 518.28 0.44 0.65
BCF 2. 3529,62 1764,81 1.49 0.23
DF 10 890. 38 89.04 0.73 0.69
BOF 10 880.40 88.04 0.72 0.70
CDF 10 354,68 35,47 0.29 0.98
BCDF 10 732,53 73425 0.60 0.81
G 64 75709.87 1182.97
DG 320 38868413 121.46
Total 479 178116.10
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Appendix XVl

"Competition scores" : pooled data (Expts. 2 - 4)

Sex of E M FF
32 30

31 21

26 34

15 27

Mmoo Expt. 4 17 31
33 40

31 28

16 20

25 33

13 32

5 35

33 21

42 36

17 28

F Expte 4 21 22
5 33

32 26

36 32

11 34

17 32




sex of L M FE
28 23

33 32

38 33

35 24

F Expt. 2 40 24
37 35

33 32

43 38

35 21

39 42

25 29

50 22

30 29

39 36

M Expte. 3 19 34
31 32

44 27

33 29

35 38

9 36

3[]1 o
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Appendix  XV1l

Co-gperation : raw scores (Expt. 5 and Expt. 6)

a) Expt. 5
Pairing | Communication |_ Trial Block
Opportunity 1 2 3 4 5 6
33 40 41 38 55 54
37 40 37 28 31 33
0 60 60 60 60 60 60
53 54 50 58 50 56
MM
34 59 60 60 60 60
38 57 55 47 42 37
31 31 20 57 60 60 58
58 60 60 60 60 60
9 24 25 17 19 28
17 13 19 12 10 15
i) 25 23 60 60 60 60
17 3 11 1 5 0
FF
18 26 20 26 28 26
7 10 8 2 o o
31 26 37 44 41 60 60
22 8 16 20 17 14




3030

b) Expt., 6
Pairing { Communication Trial Block
Opportunity 1 2 3 4 5 6
29 22 20 5 14 g
22 12 14 11 19 9
0 14 14 16 11 11 13
22 6 8 49 60 60
20 7 20 58 60 60
M |
24 17 13 17 7 14
22 17 18 4 15 10
31 36 27 31 20 18 30
41 58 60 60 60 60
19 14 17 11 19 14
25 26 31 21 21 12
8] 28 19 16 33 33 42
33 25 36 29 30 29
30 27 16 19 16 16
FF
22 18 18 13 18 23
22 58 60 60 60 60
31 20 58 60 60 60 60
27 26 22 20 37 27




Pooled data for Expt. 2 and Expt. 5

Appendix

XV11ll

304.

a) Mean number of co-operative choices per trial block as a

function of the sex of the dyad, the communication opportunity

and the culture of the subject

Culture Pairing Commn. Trial Block

of S Opportunity |~ 1 P 5 4 5 5
0 0 19,60 | 14.40 | 17.80 |18.20 |23.40 |30.80
31 25,20 | 51.40 | 54.20 | s8.40 |55.60 |'52.60
UK FF 0 24.60 | 24.60 | 23.20 | 30.60 | 28.40 |27.40
(Expt.2) 31 20,80 | 27.40° | 22.60 |28.60 |30.40 |34.40
Ush i 0 45.75 | 48.50 | 47.00 | 46.00 | 43.00 |50.75
(Expt.5) 51 40,25 | 49,00 | s8.00 |s6.75 |55.50 |53.75
FF 0 17.00 | 15.75 | 28.75 | 22.50 | 23.50 |25.75
31 18.25 | 20,25 | 22.00 | 22.25 | 26.25 |25.00




b) Analysis of variance summary for number of

co~operative choices for Sex (2 levels) x

Communication (2 levels) x Culture (2 levels)

over Trial Blocks (6 levels)
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Source df sum of sguares | mean sguare F p
Between dyads
Sex (Bl) 1 15419,50 15419,50 15.64 £0,05
Communication (B2) 1 4638,86 4638.86 4,71 £0,05
Culture (B3) 1 1398,54 1398, 54 1.42 7 0.05
B12 1 4099,45 4099.45 4,16 70.05
B13 1 5087.33 5087.33 5.16 £0.05
B23 1 2128,03 2128.03 2,16 7 0.05
B123 1 1874.,91 1874.,91 1.90 70.05
Error B123 28 27600.,10 985,72
Within dyads
Trial Blocks (Wl) 5 3149.06 629,81 7.21 <0.05
W1Bl 5 380,95 76419 0.87 »0.05
WiB2 5 1122,33 224,47 2457 £0.05
W1B3 5 356463 71.33 0.82 >0.05
W1B12 5 1191.21 238,24 2,73 ¢ 0.05
W1B13 5 231,91 46,38 0.53 $0.05
W1B23 5 281,81 56,36 0.65 7 0.05
W1B123 5 283,52 56470 0.65 > 0.05
Error wWlBl23 87.38

140

12232,80
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Appendix X1X

Pooled data for Expt. 2 and Expt 6,

a) Mean number of co-operative choices per trial bloek
as a function of the sex of the dyad, the communication
opportunity and the presence of E

Presence Pairing f]Commn. Trial Blocks :
of E Opportunity 1 2 3 4 5 6
MM 0 19,60 | 14,40 17.80 118,20 |23.40 |30.80
present
(Expte2) 31 25,20 | 51,40 54.20 |58.40 |55.60 |52.60
FF 0 24,60 |24.60 23,20 | 30,60 |28.40 |27.40
31 20.80 | 27.40 22.60 |28.60 | 30.40 | 34.40
absent MM 0 21,40 {12.20 15,60 | 26,80 | 32.80 |30.20
(Expt.6) 31 30,75 |29.75 | 30.50 |25.25 |25.00 |28.50
FF 0 27,00 | 22.20 23,20 | 22,60 | 23.80 |22.60
31 22.75 | 40,00 40,00 | 38,25 | 43.75 | 42.50
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b) Analysis of variance summary for number of co-

operative choices for Sex (2 levels) x Communication

(2 levels) x Presence of £ (2 levels) over Trial

Blocks (6 levels)

Source df Sum of squarés mean square F p

Between-dyads

Sex (BL) 1 146,83 146,83 0.15 Y0.05
Communication (B2) 1 8543.44 8543, 44 8e44 £0.05
Presence of E (B3) 1 442,73 442,73 0.44 20,05
B12 1 1245,21 1245,21 1.23 70.05
B13 1 2462,96 2462.96 2,43 70.05
B23 1 376.86 376.86 0.37 7 0.05
B123 1 4871.02 4871,02 4,81 £0.05
Error B123 30 30368.90 1012, 30

Within Hyads

Trial Blocks (Wl) 5 2461.90 492,38 4,71 40,05
W1B1 5 171.90 34,38 0.33 20.05
w182 5 1658.90 331,78 3.18 <0.05
W1iB3 5 458,93 91.79 © | 0.88 >0.05
W1B12 5 867,07 173,41 © | 1.66 70.05
W1B13 5 719.83 143,97 1.38 »0.05
W1B23 5 344,84 68497 0.66 70.05
W1B123 5 1557,75 311,55 2.98 £0.05
Error W1B123 150 15665. 30 104,44
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Appendix XX

Instouctions

a) Expte 1.

"You will be making choices which have certain pay-offs. You can
not by yourself control the specific pay-ofif for a given trial.
Rather, the outcome will depend on what your partner does as well

as on what you do,

Each of you has a pay-off sheet in fromt of you attached to the

partition. The task is as follouws.

You are subjects 1 and 2 respectively, as shown by the number on
the bottom of your record sheet. Eachd you can make one of two
choices, gither A or B, indicating your choice on the appropriate
button in front of you. Any decision is final and you may not

change your mind once you have indicated your choice by pressing

the button.

The pay-offs resulting from such a move are indicated on the card
in front of you. If you both choose A each of you receives 3
points., 1If subject 1 chooses A and subject 2 chooses B, 1 receives
zero and 2 receives 4 points. Howsver, if subject 2 chooses A and
subject 1 chooses B, 2 receives zero and 1 receives 4 points. If

you both choose B, each receives 1 point.

The experimenter will read off, after each move, the number of
points gained by each person. Each of you will record your ouwn
gains on the record sheet in front of you. You should try to get
as many points for yourself as you can. The more points you

accumulate the better the result."
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In addition, the following instructions were played to the subjects
if the degree of communication was to be restricted during the

inter-action.

"Please do not communicate with each other in any form whatsoever,
unless otherwise informed by the experimenter. This includes
sighing, laughing or any other form of communication. The
experiment would be useless for our purposes if this is not

observedh.

If verbal communication was to bs allowed additional instructions

were given orally as follouws:

1) Before trial 1 : "I have some preparation to do before we
start. You can chat to each other for a
few minutes, but not to me. Please remain
seated™. After 3 minutes, E requested

subjects to "Press when you're ready."

11) After trial 31 : "We'll have a break now. You can chat to
eachother for a few minutes, but not to
me. Please remain seated." After 3
minutes, E requested subjects to "Press when

you're ready".

111) Throughout 2 "You can chat to each other during the course
of the session, but not to me. Please remain

seated".
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b) Expt. 2

"You will be making choices which have certain pay-offs. You
cannot by yourself control the specific pay-off for a given
trial. Rather, the outcome will depend on what your. partner does

as well as on what you do.

Each of you has a pay-off sheet in front of you attached to the

partition. The task is as follouws:

You are subjects 1 and 2 respectively, as éhown by the number on
thé bottom of your record sheet. Each of you can make one of two
choices, either A or B, indicating your choice on the appropriate
button in front of you. Any decision is final and you may not
change your mind eonce you have indicated your choice by pressing

the button.

The pay-offs resulting from such a move are indicated on the card
in front of you., If you both choose A each of you receives 3
points. If subject 1 choose A and subject 2 chooses B, 1 receives
zero and 2 receives 4 points. However, if subject 2 éhooses A

and subject 1 choosss B, 2 receives zero and 1 receives 4 points.

If you both choose B each recseives 1 point.

The experimenter will read off, after each move, the number of
points gained by each person. Each of you will record your own

gains on the record shest in front of you. For every 300 points

you accumulate, you will receive £1 at the end of the expesriment.

Please donot communicate with each other in any form whatsoever,
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unless otherwise informed by the experimenter. This includes
sighing, laughing or any other form of communication. The
experiment would be useless for our purposes if this is not

observed".

c) Exéf. 6

"You will be making choices which have certain pay-offs. You
cahnot, by yourself, control the specific pay-off for a given
trial. Rather, the outcome will depend on what your partner

does as well as on what you do.

Each of you has a pay-off board in front of you attached to the

partition, The task is as follows.

You are subjects 1 and 2 respectively, as shown by the number on
the bottom of your record sheet. Each of you can make ocne of
two choices, either A or B, indicating your choice on the
appropriate bﬁtton in“front of you. Any decision is final and
you may not change your mind once you have indicated your choice

by pressing the button.

The pay-offs resulting from such a move are indicated on*the

board in front of you. If you both coose A each of you receives

3 points. If subject 1 chooses A and subject 2 chooses B, 1
receives 0 and 2 receives 4 points. However, if subject 2 chooses
A and subject 1 chooses B, 2 receives 0 and 1 receives 4 points,

If you both choose B each receives 1 point,
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The péy—offs are determined by what you both chooseso that the
board will light up to indicate the choices you have both made.

To see how this works have a practice run, observing the

following procedures. First, both of you press the A button «es..
the board lights up and you both get 3 points. Now, subject 1
press the A button and subject 2 press the B button eeceeesees
subject 1 receives 0 and subject 2 rsceives 4 points. Now,

subject 2 press the A button and subject 1 press the B button .....
subject 2 receives 0 and subject 1 receives 4 points. Lastly,

both of you press the B buttonesee e« Yyou both get 1 point.

Always wait for the light to go off before making the next choice.

Each of you will record your own gains on the record shest in
front of you. For every 300 points you accumulate you will

receive £1 at the end of the experiment.

Please do not communicate with each other in any form whatsoever
unless indicated during the course of the experiment. This
includes sighing, laughing or any other form of communication.
The experiment would be useless for our purpose if this is not
observed. However, if a buzzer sounds during the session you may
have a short break. During this time you can chat to each other
across the partition alphough you must remain in your seats. VYou

should resume the task when the buzzer sounds again.

You may begin to make your choices now."



