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ABSTRACT 

The way in which Prisoner's Dilemma type games are presented to 

players has been shown to have an effect on how they play. In addition, 

differences in programmed strategies have been shown to affect the game¬ 

playing behavior of subjects. The present study compares the effects 

of different ways of presenting the game reward structure to the sub¬ 

jects, as well as the effects that the different strategies of an oppo- 

ent have on the subject's game-playing behavior. 

The following games were compared: A basic two-person Prisoner s 

Dilemma Game, a two-group Prisoner's Dilemma Game, a three-person Pris¬ 

oner’s Dilemma Game, and three two-person Decomposed Prisoner Dilemmas 

Games. Within each game the effects of three programmed strategies were 

compared: Unconditional Benevolence, Conditional Benevolence, and Un¬ 

conditional Malevolence. 

The behavior exhibited in the two-person, two-group, and three 

person Prisoner's Dilemma Games did not differ. The three two-person 

Decomposed Prisoner’s Dilemas games all differed from the basic two- 

person Prisoner's Dilemma Game in terms of the cooperative behavior 

exhibited by the subjects. An examination of the effects of the diff¬ 

erent strategies indicates that subjects are most likely to make coop¬ 

erative choices if exposed to a 'Conditionally Benevolent" other. They 

are least likely to cooperate if exposed to an "Unconditionally Malevo¬ 

lent" other. "Unconditional Benevolence" leads to exploitation on the 

part of the subjects in most of the games except where the structure 

of the game predisposes the subject to start off by making cooperative 
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choices. In this case, +he "Uncon-Uclonall r Benevolent" strategy rewards 

and strengthens earl , cooperative choices. These results are intemreted 

in terms of the information that the subject receives from the strateg''' 

of r.he other ulayer. It is suggested that the subject receives the most 

information from the Conditional!’'' Benevolent strategy, sin^e this strat- 

egy rewards him for cooperative choices end punishes him for non-cooper¬ 

ation, or compétitive choices. 



INTRODUCTION 

This experiment is part of a program of studies concerning tech¬ 

niques of inducing cooperation between adversaries in experimental la¬ 

boratory games. Prior research has indicated that two variables which 

affect cooperation are the reward structure of the experimental game 

and the strategy employed against a nlayer. 

"Reward structure" refers to the number of alternative courses 

of action available to each party and the value associated with each 

alternative for every party. The importance of reward structure as an 

antecedent to cooperation is acknowledged in all applications of Game 

Theory to social behavior auid in the recent theorizing of Thibaut and 

Kelley (1959) and Homans (1961). 

Prior research on the question of strategy has shown that when 

a bargainer employs noncontingent cooperative strategy, he will be ex¬ 

ploited by an individualistice&ly or competitively oriented other 

(Deutsch, 1958, i960, 1962; Solomon, i960; Bixenstine and Wilson, 1963; 

Shure, Meeker, and Hansford, I965). 

The experimental game of concern in this study is the Prisoner's 

Dilenma Game (PDG) and seme of its variations. In a typical study em¬ 

ploying the PDG (see Ranoport and Orwant, 1962; Rapoport, Chammah and 

Orwant, 1964; Gallo and McClintock, I965)- two £s are given a matrix 

such as those illustrated in Figure 1 and instructed to make a series 

of plays. Figure 1: Example of the Prisoner's Dilemma Game. 

Insert Figure 1 abcut Here 



On each pia/, player X chooses between the two rows, and player Y between 

the two columns. After each pla r, the ple-.-ers receive the amount of money 

(chips, points, etc.) shown in the cell of the matrix defined by their 

choices. The first number in each cell refers to the payoff for the 

row player; ihe second, to the payoff for the column plaver. 

As can he seen in Figure 1, on a single play of the PDG, a choice 

of alternative C (the " ©operative" alternative) in preference to alter¬ 

native D (the "noncooperative" alternative) improves the other player's 

payoff while reducing one's own, regardless of what the other player does. 

Therefore, short-term rationality dictates a choice of D. The "dilemma 

poned by the game results from the fact that sho*t-term rationality on 

the part of both players will land them in the DD cell, and the payoffs 

in the DD cell are lower than those in the CC cell. 

The findings concerning the effect of reward structure on the fre¬ 

quency with which the cooperative alternative is chosen have been suamar- 

ized by Rapoport, Chammah and Orwant (196U). The frequency of cooperative 

choices 

(1) increases with payoff for mutual cooperation (entries in 

the CC cell), 

(2) decreases with the payoff for choosing noncooperatively while 

the other player chooses cooperatively (the larger entries in 

the CD and DC cells), and 

(3) decreases with the payoff for mutual noncooperation (the 

entries in the DD cell). 

Pruitt (1965) has raised serious doubts about the generality of 

the PDG reward structure as it applies to real life situations. He 



suggests Lhpone questionable feature of the PPG is the association of 

pavoffs with joint action. This situation is sometimes found in real 

life, but more often value is associated with individual action. A per¬ 

son may choose his actions in the light of what the other person has 

done or may do, but he will, nevertheless, regard his ovm actions and 

those of the other nlayer as having intrinsic value aparo fron the way 

they are combined. 

To correct for this deficiency in the PPG without altering its 

basic features, Pruitt suggests a Decomposed Prisoner's Dilemma Game 

(DFDG). In the DPDG both players are given the same outcome schedule; 

however, their payoffs are associated with individual instead of joint 

outcomes. Bu4: these DPDGs retain the basic features of the PDG in the 

sense that the payoffs of the PDG can be reconstructed from the payoffs 

to the players in the DPDG by computing the value to each player of 

ever’' possible pair of moves. Figure 2 illustrates the PDG and DPDG 

that Pruitt used. 

Insert Figure 2 about here 

Pruitt found that two of the DPDGs (games . and. c) produced more 

cooperation than the PDG, and that game (a) produced less cooperation. 

Cooperation fell off fairly rapidly in game (a). It rose precipitously 

and remained uniformly high over most trials in game (b). It rose more 

slowly to the same level, in game (c). Pruitt postulates two processes 

which might account for these results. One process attributes the diff¬ 

erences between games to differences in reaction to the other player’s 



differences in level of cooperation 
actions. The other process a^trivutes 

to differing toals tha: develop during Lhe game. 

Solomon ( 19^0, 196r)) s'udied the effects of three different behav- 

ioial strategies on the part of a stooge on the subject’s behavior in a 

PDG. He used che following strategies: 

(l) an Unconditionally Benevolent strategy which required the stooge 

to choose cooperatively no matter what the naive su1 ject did; 

(?) a Conditionally Benevolent strategy which required the stooge 

i,o match the subject's behavior; and 

(3) an Unconditional!- Malevolent strategy which required the stooge 

to make a competitive choice no matter what the subject did. 

Solomon’s results indicated that the Conditionally Benevolent strategy 

produced most cooperation and most favorable attitudes toward the stooge, 

while neither the Unconditionally Benevolent nor Unconditionally Malevolent 

strategy induced much cooperation. 

Recently Deutsch et al (196?) used an extended form of the Alloca¬ 

tion Game to study the effects of a number of different behavioral strat¬ 

egies. They found that the strategy which elicited the most cooperation 

on the part of the subject was one in which a stooge adopted a non-punitive 

strategy rather than a punitive or altruistic strategy in response to non¬ 

cooperation from the subject. Deutsch suggested that a strategy which does 

not reciprocate hostility and which, also, does not allow it to be reward¬ 

ing is most effective in eliciting cooperative behavior. 

Purpose of the Present Study 

The strategy of another player is clearly an important determinant 

of one’s own behavior. The present study was designed to find out to what 
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extent two esoec-s of r«*vard structure, structural (two-person versus 

two-group versus ^hree-person) and informational(PDG versus DPDG) vari- 

aMes depend for their effect on the nature of the other's strategy. 

Does thr number of olayers playing the game have an effect on behavior 

despite the strategy? As the number of decision makers increases, does 

cooperation increase or decrease despite the strategy? Do different de¬ 

composed matrices affect play differentially, no matter what strategy 

each party develops? Is there a strategy that always produces coopera¬ 

tion, no matter how the information about the game is presented to the 

players? 

To investigate these questions, extreme variations of both the 

structural and informational aspects of reward structure were used, as 

well as extreme strategies. 

The structural variations of the PDG used were the following: 

(1) a three-person PDG (Game l) in which the utilities of the 

payoff matrix were equivalent to a control two-person PM 

(Game II); 

(2) a two-group PDG (Game VI) in which the payoff matrix was the 

same as the control two-person PDG (Game II ), but the "play¬ 

er” consisted of a group of three individuals who had to 

come to a decision about which alternative would be chosen 

on every trial, and who were faced with a similarly consti¬ 

tuted group. 

Figure 3 illustrates the payoff matrix for each of these games. 

Insert Figure 3 about here 
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The informetional variations of the PDG used were three decom¬ 

posed ma rices which could he reconstructed to form the control two- 

person PDG (Game II) from which they were generated. Figure U illus¬ 

trates the payoff matrices for each of these games as they were pre¬ 

sented to the subjects. 

Insert Figure 4 about here 

The programmed strategies used were the following: 

(l) Uh'onditlonal Benevolence (UB) - in which the program only 

included cooperative responses regardless of the subject's 

responses. 

(?) Conditional Benevolence (CB) - in which the program began 

with a cooperative response for the first trial regardless 

of the subject's response. Thereafter the program followed 

the subject's response. That is, if the subject responded 

non-cooperatively, on the next trial the program would 

respond non-cooperatively. 

(3) Unconditional Malevolence (lM) - in which the program only 

included noneooperative responses regardless of the subject'« 

responses. 

In addition, subjects actually played with each other for 30 

trials in a control treatment termed Natural (N). This N treatment 

was included to see how the subjects behave in each of the games when 

they were playing with a real Other. 
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METHOD 

Subjects and Design. 

One hundred and ninety-two Ss were recruited from Teachers 

College, Columbia University, and Actor's Equity in New York City. 

They were told that they could earn up to $4.00 by oarticipating in 

a decision-making experiment. The Ss ranged in age from 18 to 55« 

Both men and women were recruited and used randomly throughout the 

design. Twen^-four Ss were assigned at random to Games I, II, III, 

IV and V. In Game VI (two-group PDG) 12 individuals were randomly 

assigned to 24 groups composed of three members each. Ss played for 

120 trials which included 30 trials of each strategy and 30 trials 

in which they were actually playing another subject. Strategies were 

arranged in four different orders: UB, CB, IM, N; N, UB, CB, IM; DM, 

N, UB, CB; and CB, DM, N, UB. Within each game subjects were assigned 

at random to a strategy order. 

Procedure and Instructions. 

Ss were run three at a time in Game I; two at a time in Games 

II, III, IV, and V; and six at a time in Game VI (that is, two groups 

of three Ss each ware run two at a time). Each S was brought into an 

experimental room and seated at a table. A response box with a three- 

position switch was located on the table. Although some _Ss became 

aware of the presence of other Ss before the experiment, they were 

ne/er allowed to interact with these other j3s and were told this fact 

in the instructions. At no time during or after the experiment were 

the Ss able to see any other participant, except in Game VI, in which 
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Ss saw the two other mem' ers of heir own grouo, hut were not able to 

see the members of an ' other grouo. Ss were given mimeographed copies 

of the instructions to read. 

The experiment consisted of 120 trials, 1 roken uo into four 

series of 30 trials each. Ss were told that they were going to he 

participating with a different person on every 30 trials and that, 

although they would not have to leave the experimental cubicle, they 

would have to wait a few minutes between every series of thirtv trials 

while the exoeriraenter reconnected their response box with a different 

player. Actually, Ss plated against a programmed strategy for 90 

trials and against each other for only 30 trials out of the 120 trials. 

Trial numbers were announced by 1 he experimenter into an over¬ 

head speaker in the S’s cubicle. Ss recorded their choices for each 

trial, what they expected the other participant to choose, and what 

they thought the other participant expected them to choose. They were 

then told to push the three-position switch on the response box either 

to the left or right indicating their choice of red or green, and to 

leave their switch in that position until the experimenter +old than 

what the other had chosen and what their score was for that trial. 

Their responses lit up appropriate lights on a master control panel 

in the experimental control room so that the experimenter was able to 

see and record their choices as well as give them correct feedback. 

Ss then recorded their score, returned the switch to neutral and 

waited for the next trial to be announced. In the decomposed matrix 

games, Ss were told what their gains and the other person’s gains had 

been for their choice. Then they were told what the other person had 

1 



chosen end heir score for that trial. In Grae VI the 3 members of 

ea-h groun had ("o cone to a ^roup decision as to whs* ; their choice 

was going to he on every trial. They were given a lime limit of a 

minute to do this. 

Ss were given a $1.00 stake to start with, and their payoffs 

were in pennies. The Ss' scores were announced to them on each trial, 

but they were not given the money they had earned until the end of 

all 120 trials. Ss were told that they could keep whatever they 

earned, and that they would not have to pay the experimenter if they 

lost more than the $1.00. (in fact, Ss were alwavs paid at least 

$1.00 even if they lost all of the $1.00 they started with.) Although 

it would have been possible for a subject to make up to $9.00, most 

subjects averaged about $2.50. 

The instructions described the situation as an experiment in 

decision making. An individualistic orientation (Deutsch, 1958) was 

instilled by telling them that their objective should ' e "+o make as 

much money as you can." To avoid unwarranted assumptions about the 

kind of behavior that was expected, they were also told, "You can 

pursue this objective in any way that you choose. We don't care how 

you go about it. It's your money" (Pruitt, 1965). At no point during 

the game or in the instructions were terms used that might introduce a 

cooperative or competitive set such as "game," "play," "prize," "oppo- 

ent," or "partner." The other member of the pair was always referred 

to as "the other participant." 

To be sure the subjects understood the payoff matrix, they were 

given a practice sheet asking them to indicate what would happen in 
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each of ,he choice cc*nvinai ions. Pla ' did no: ' erçin until the exper¬ 

imenter was sure the subject unders1 ood the payoff contingencies. 

RESULTS 

The four treatment orders of strategies were designed to avoid 

anv one treatment order effect, or the effect of one strategy on the 

remaining trials of nlay. _Ss were told that they would be playing 

each series of thirty trials with a new and different '-'erson, as it 

was thought that there would Ve no effect of one strategy on the 

other strategies. However, preliminary- examination of the data indi¬ 

cated that there was significant order effects, and that any strategy 

that followed IF was severely affected by that strategy. S choices 

during the thirty trials when they were playing each other were not 

independent, and therefore could not be analyzed as if they were; 

and it could be argued that trials following the N strategy were also 

not independent. 

To avoid these problems and to be able to examine the pure gane 

and pure strategy effects, only the first 30 trials of the 120 trials 

of any game were examined, and only the three programed strategies 

were included in any analysis. The results that follow were thus 

based on a strategy by game factorial design. The If for any cell was 

reduced to 6 because for each strategy only the individuals who were 

exposed to the strategy during the first 30 trials of the game could 

be included in the analyses* 

Sunmary results are presented in Tables I - IV and Figures 5 

and 6. 
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Insert Ta'lea I - IV and Figures 1 and 6 

Comparison of lhe Three-Person and Two-Person PPG 

In a separate analysis of variance performed on just Games I 

and II, no significant differences were ’'ound between 'be results of 

the tv/o games. 

Comparison of Groups versus Individual PPG 

A comparison of Games II and VI enables one ‘o see whe'her it 

mahes anr difference if the decision -mahing unit is a grown or en 

individual. The data indicate that the frequencr of non-cooperaLive 

choices and the tendency to exploit (i.e., to choose noncooperatively 

when expecting the other to cooperate) is somewhat greater for the 

groups than for the individuals. These differences, however, are 

not significant. 

The Effects of the Decomposed Matrix 

There is a significant interaction effect between t’/pe of 

game matrix, strategy, and Trial Blochs (Tables I and II). The 

matrix in Game V seems ^o he particulrrly effective in eliciting 

cooperation if an "Unconditionally Benevolent" strategy is employed 

(number of cooperative choices greater in Gone V than in any of the 

other games, significant at p<.0>, Neuman-Keuls). 

On the other hand, Games III and IV are leasi likely to eli¬ 

cit cooperation under such a strategy. Under "Conditional Malevo¬ 

lence" and when subjects are playing each other, the games differed 
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li" tie in the 'Tie of behavior the;' elicited, (See Figure for these 

result s. ) 

The Effe-t.s of thie Different Strategies 

Statistical analyses indicate that there are significant 

effects o’ strategy (p •; .01) on he number of cooperative choices 

made; however, the effects of the strategy interact with the "type 

of game" (Table l) and with "trial blocks" (TaMe II). Ta le III 

gives the means for the game by strategy combinations. Table IV 

consists of the means for game by strategy combinations broken into 

trial blocks. Figures 5 and 6 are the plotted means for number of 

cooperative choices hy game and by strategy, as well as exploitation 

ratio and a defense ratio. The strategy of the other also has sig¬ 

nificant effects (r><.00l) on the .ooperation expectation of what 

the other will do. That is, that from "Unconditional Benevolence" 

to "Conditional Benevolence" and, finally, to "Uhconditional Malevo¬ 

lence," the expectation of cooperation on the part of the other went 

down. However, cooperative expectation does not differ between 

games. 

The results indicate that the subjects are most likely '.o 

make cooperative choices if exposed to Conditional Benevolence. 

Onlv subjects in Game V make significantly more cooperative choices 

in "Uhconditional Benevolence" (p^.05, Neuman-Keuls). 

The subjects exposed to the playing of other real subjects 

make more cooperative choices than those exposed to "Uhconditional 

Benevolence" except in Games II and V. Across games Ss exposed to 
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the Tila'lng of other real subjects do not differ significantly from 

subjects in the "Conditional Benevolence" strategy. Decreases in 

the frequency of cooperative choice occur consistentl”- in all games 

under "Unconditional Malevolence," but the size of the decrease is 

not the same for all games. An analysis of variance of the differ¬ 

ence in number of cooperative choice from first trial block to last 

trial block reveals a significant effect for strategy (p<.005) 

and for game p<.Ol), hut the game effect is accounted for solely 

by the increase in number of cooperative choices for the last trial 

block as compared to the first trial block in Game V in the "Uncon¬ 

ditional Benevolent" strategy; and the increase in the number of 

cooperative choices for the last trial block as compared to the 

first trial block in Games II and V in the "Conditional Benevolent" 

strategy. 

An exploitation ratio, which consisted of the proportion of 

times a subject chose coometitively when he expected a cooperative 

response from the other over the total number of cooperative expec¬ 

tations, vas computed. An analysis of variance of this exploitation 

ratio reveals that strategy has a significant effect (p^.05) on 

this ratio. In Games (i, II, III, IV, and VI) subjects exploited 

most under "Unconditional Benevolence," and least under "Conditional 

Benevolence." The game effect also approaches significance (p<.10), 

but can be explained by the results of Game V in which the Ss ex¬ 

ploited the most in "Conditional Benevolence" and the least in "Un¬ 

conditional Benevolence." This finding is exactly the reverse of 

what is true for the other games. These results are shown in Figure 

5 
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A defense rp'io, which consisted of the proportion of times 

a subject chose competitively when he expected a competitive response 

from the other over the total number of competitive expectations, was 

computed. An analysis of variance of this defense ratio reveals that 

there is a. significant strategy effect (p<.Ol) and a game effect 

(p<.05). Across games, subjects increased their conroetitive choices 

when they had competitive expectations of the other, from "Uncondition¬ 

al Benevolence" to "Conditional Benevolence" to "Unconditional Malevo¬ 

lence." The game effect is explained bv the fact that Games TV and V 

were always lover in defense ratio than the rest of the games. There 

were no significant individual differences between games within strat¬ 

egies, but within Game VI the "Unconditional Malevolence" strategy was 

significantly different from either the "Unconditional Benevolence" or 

"Conditional Benevolence" strategies (p<!.05, Neuman-Keuls). These 

results are shown in Figure 5. 

DISCUSSION 

It is evident from the data that the form of presentation of a 

given matrix may affect game-playing behavior, but the effects will 

be altered by the strate» y employed by the other player. The fact 

that Games I and II did not differ from each other is somewhat sur¬ 

prising since it is much more difficult for three subjects to end up 

in the cooperation cell than it is for two subjects to end up in the 

cooperative cell. It may be that subjects in Game I took this diffi¬ 

culty into account and decided to cooperate. A more reasonable 



explanation is that the strategies were powerful enough to overcome 

whatever the game effects might he and in this way erased the diff­

erences between these two games.

Wallach et al (1962) found that individuals are more .illing 

to take risks in groups than they are as individuals. The results 

of Game I do not Indicate this if risk-taking behavior is defined 

as nuking a cooperative choice. However, it might be argued that 

making a non-cooperative or eiqploitative choice could be viewed as 

risky. The trend in Game VI was in this direction. That is, sub­

jects tended to be exploitative rather than cooperative. The fact 

that this trend was not significant may be due to the very powerful 

strategy effects.

"Unconditional Benevolence" as a strategy reinforces any 

choice which the subject chooses to start out with, so one would 

ei^ect large differences in the behavior exhibited. This is attested 

to by the fact that the within cell variance in the nuniber of cooper­

ative choices in this strategy was large in all of the games except 

Game V. In Game H the range of cooperative choices went from 1 to 

30 and yielded a range of 0 to 11. Game IV yielded a range of 3-l6, 

Game V yielded a rar^e of 17 to 30 (actual number of cooperative 

choices was: 17, 21, 29, 30, 30, 30), and Game VI yielded a range

of 2 to 29. Put another way, because "Itaconditional Benevolence" 

rewards any choice the subject makes, it does not give the subject 

enough information on which to base a change of behavior, nor for 

that matter any reason to change his behavior.

Conditional Benevolence rewards only one strategy —
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cooperation. What is more, the strategy not only rewards subjects 

for cooperative choices, it also punishes them for any conroetitive 

choice they make. As a strategy, it is the most sensitive to changes 

in the subject's behavior. When one examines the within cell re¬ 

sponses for all games in Conditional Benevolence, one sees a much 

smaller range of response: 

Game II: 1-30 (actual numbers 1, 19» 25, 27, 28, 30) 

Game III: 3 - l1* ( " " 3» 8» 9’ 13, 13, ^ 

Game IV: 6 - 30 ( " " 6, 7, 13, 13, l’S I8) 

Game V: 11 - l8 ( " " l1» 1?» 13> 13» lk> l8) 

Game VI: 5 - 25 ( " " 5, 17, 21, 22, 24, 25) 

In "Unconditional Malevolence" the strategy rewards (relative¬ 

ly) only one choice and that is the non-cooperative choice; therefore, 

there are very few differences between games in this strategy. 

One puzzling result in the data is the non-conformity of Game 

V to the overall results for the other games. What makes the decom¬ 

posed matrix of Game V so different? A closer look at the matrices 

(Figure 3) may yield an explanation for this. 

It is true that if the subject took the time he could see that 

in the case of all matrices, if he chose Green he either made 10* or 

lost 20*; and if he chose Red, he either made 20* or lost 10*. In 

his research Pruitt (1965) did not re-construct the matrix for his 

subjects. To some extent it could be argued that this was done for 

the subjects, since a practice sheet was given to the subject and 

he had to work out the choice contingencies before he could start 
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playing the game. This might wash out the effect of the decomposed 

matrices. Our results, however, show that this did not happen. 

There is another way the subject could look at the decomposed 

payoff matrix. He could look at the difference between what he 

seemed to gain and what the other seemed to gain for each of his 

choices independently of what the other's choice happened to be. In 

Game III the difference between his gain and the other s gain for his 

choice of Green is 10*; the difference when his choice is Red is 30*. 

In Game IV, the difference between their gains for a choice of Green 

is 30*. and for a choice of Red is 10*. In Game V the difference for 

a Green choice is 10*, but the difference for a Red choice is 50* 

(from +20 to -30). 

in addition, in both Games III and IV it might appear to the 

subject that in choosing Green he stands to make either 0* or lose 

10*. Furthermore, a choice of Red in both of these games does not 

seem to be punishing the other subject very much. In one case he 

loses 20* while the subject makes 10*, and in the other case he loses 

10* while the subject makes 0*. It is only in Game V that the subject 

actively stands to gain anything from his own choice of Green, 10*; 

and if he chooses Red, he is giving himself 20*, but penalizing the 

other player 30*. By choosing Red he is thus widening the gap between 

his payoff and that of the other subject by 50*. It is only in Game V 

that the deliberate choice of Red on the part of the subject might be 

interpreted as conveying: "Look, I’m being greedy, instead of taking 

10* and giving you 0*, I'm taking 20* and penalizing you 30*." Sub- 

Jects probably did not want to take this apparent position of extreme 
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greed. The matrix, therefore, may have pushed them in the direction 

- ' making cooperative choices initial!-. In the "Unconditionally 

Benevolent" and "Conditionally Benevolent" strategies this initial 

tendency to make a cooperative choice would have been reinforced. 

However, if the S yielded to the temptation to choose Red, in the 

"Cone'• tionally Benevolent" strategy the S might learn from the other 

percon's response of Red that greed was socially permissible — the 

other person behaved similarly. On the other hand, the others con¬ 

tinued cooperative behavior in the "Unconditionally Benevolent" 

strategy might suggest that a choice of Red was too deviant t be 

socially appropriate. Unfortunately, we have no data to support 

this post hoc interpretation of the results in Geme V. 
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Table I 

TWO-WAY ANALYSIS OF VARIANCE FOR NIMPER OF COOPERATIVE CHOICES 

[GAME (II, HI, IV, V, VI) BY STRATEGY (UB, CB, UK)]] 

Summary 

Source DF SS MS F 

A (strategy) 2 

B (game) 4 

AB 8 

Error 75 

TOTAL: 89 

1057.0 528.5 8.98* 

806.1 201.5 3.»*2** 

1512.7 189.08 3.21* 

4415.4 58.87 

7791.2 87.5 

*p <.01 

**p <.02 
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Talle II 

THREE-WAY ANALYSIS OF VARIANCE FOR NUMBER OF COOPERATIVE CHOICES 

[GAME (II, III, IV, V, VI) BY STRATEGY (UB, CB, UM)j 

Source DF 

Summary 

SS MS 

Between S 89 

A (strategy) 2 

B (gerne) U 

AB 8 

Error 75 

(between) 

I29ft.52 

176.16 88.08 

IBM1* 33.58 

252.13 31.52 

735.89 9.81 

Within U50 

C (trials) 5 

AC 10 

BC 20 

AEG no 

Error 375 

539.67 

167.7 

52.86 

43.86 

63.07 

363.11 

33.54 

5.29 

2.14 

1.58 

.96 

*p < .01 

**p< .005 

F 

8.97* 

3.42* 

3.21* 

34.93*** 

5.51** 

2.28* 

1.65* 

***p <-.001 



Te'nle III 

°0. 

MEAN NUMBER OF COOPERATIVE CHOICES 

Game 

Strategy 

UB 

CB 

UP; 

N 

I II 

16.0 17.16 

17.8 21.66 

9.6 8.00 

9.67 11.83 

III IV 

5.67 8.50 

10.0 17.12 

9.50 10.00 

10.33 1^.67 

V VI 

26.16 10.33 

13.50 19.00 

9.50 3.16 

11.33 12.33 



?1. 

"ft1 IV 

MEAN HLliBER OF COOPERATIVE CHOICES BY TRIAL BLOCK 

Strat ?¿;y 

UB 

Trial 
Block 

1 

? 

3 

h 

5 

6 

II 

P.P3 

3.00 

2.67 

?.q3 

2.P3 

3.00 

Gane 

III 

1.5 

1.17 

.00 

.67 

1.17 

1.17 

IV 

7.67 

3.33 

1.17 

.67 

.67 

1.00 

3.67 

k.u 

4.17 

4.50 

5.00 

4.67 

CB 1 

2 

3 

4 

5 

6 

2.33 

3.67 

3.33 

4.17 

4.17 

4.00 

1.83 

2.17 

2.17 

1.33 

.83 

1.67 

2.67 

3.50 

3.33 

3.17 

2.00 

2.50 

1.33 

3.00 

1.83 

1.83 

2.50 

3.00 

UM 1 

? 

3 

4 

5 

6 

2.17 

2.33 

.50 

1.17 

1.50 

.33 

2.33 

1.50 

1.50 

1.33 

1.67 

1.17 

7.17 

1.83 

2.00 

2.33 

.6? 

1.00 

2.67 

1.67 

1.17 

1.67 

.83 

1.50 

VI 

3.00 

1.83 

1.50 

1.50 

1.50 

1.00 

2.17 

2.83 

3.50 

3.33 

4.00 

3.17 

1.87 

.33 

.83 

.00 

.17 

.00 



EXAMPLE OF THE PRISONER’S DILEMMA GAME 

Y 

C D 

+10, +10 20, +20 

+20, -20 t t->
 

o
 

>
*
 1 M
 
O
 



Figure 2

OTCOMFOSED PRISCfflER’S DIiaWA GAKES (a, b, c) AMD 

TOBTB PAREirr PRISONER’S DIUM4A SAME (d)*

23.

Your -Other' a 
Snina Gains

Your Other's 
Gains Gains

C

D

Your Other's 
Gains Gains

12, 12

10, 0

0, 10

6, 6

#In the deca^sed gases, both players utilise the saa»e payoff schetkile.



Figure 3 

FU. 

PRISONER DILEMMA GAME VARIATIONS 

Game I: Three-Person Prisoner's Dilemma Game 

A 

* G 

G 

G 

G 

R 

R 

R 

R 

Person 

B 

G 

3 

R 

R 

G 

G 

R 

R 

C 

G 

R 

G 

R 

G 

R 

G 

R 

Payoff to 

ABC 

+10 +10 +10 

- 5 - 5 +?0 

- 5 - 5 - 5 

-20 + 5 + 5 

+20 - 5 

+ 5 -20 + 5 

+ 5 + ? -20 

-10 -10 -10 

Ganes II and VI: 

#* 

Two-Person and Two-Group Prisoner's Dilemma Game 

Person Payoff to 

A B 

G G 

C R 

R G 

R R 

A B 

+10 +10 

-20 +20 

+20 -20 

-10 -10 

*G = green; R = red 

♦♦Group. 



Fi juro U 

THREE DECOMPOSED PRISONER'S DILSM-LA GAME MATRICES (Games III, IV, V) 

AND THEIR 1ARENT PRISONER'S DILEÎ41A GAME MATRIX (ll) 

Gf>me II 

G R 

+10, +10 -20, +20 

+20, -20 -10, -10 

_ 

Game III 

My Choi''e 

G 

R 

My Gain 

0 

+10 

Other's Gain 

+10 

-20 

Game IV 

My Choice 

G 

R 

Mv Gain Other1 s Gain 

-10 +20 

0 -10 



Fi °^re 4 (Con't) 

26 

GnriP V 

My Choice Mv Gain Oi’ner’s Gain 
■ à — ——————— 

G +10 0 

R +?0 -30 

*G = green; R = red. 



r 

Figure 5 

27. 

G, 
Z*1 

Mean # Cooperative Choices 
-■n 
- 1 

i 

l® CB UM N 

Mean Defense Ratio Mean Exploitation Ratio 

Mean # Cooperative Choices Mean Defense Ratio Mean Exploitation Ratij 

..-.UMjtüÜ 

û 



28 

Figure 5 (con't) 

KEY: 

Game I: 

Game II: 

Game III: 

Game IV: 

Game V: 

Game VI: 

■* * 3 Person PDG 

-• = 2 Person PDG 

-.)= 2 Person DPDG 
(G: U=0, 0=+10; R: 0=+10, 0=-20) 

-a = 2 Person DPDG 
(G: 0=-10, 0=+20; R: 0=0, 0=-10) 

-* = 2 Person DPDG 
(G: 0=+10, OO; R: 0=+20, 0=-30) 

= 2 Group PDG 



figure 6

X # «f '(MIERATJVB CHOICES BY TRIAL BLOCK

Game II: o—o “ 2 person PDG

Game III: O-n ■ 2 person DPDG 
Game IV: - 2 person DPDG
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