
ISSN (Print): 2328-3734, ISSN (Online): 2328-3696, ISSN (CD-ROM): 2328-3688 

 

              

American International Journal of 
Research in Humanities, Arts  
and Social Sciences 
               

 

         
 

AIJRHASS 15-156; © 2015, AIJRHASS All Rights Reserved                                                                                                      Page 187 

Available online at http://www.iasir.net 

 

 AIJRHASS is a refereed, indexed, peer-reviewed, multidisciplinary and open access journal published by 
International Association of Scientific Innovation and Research (IASIR), USA 

(An Association Unifying the Sciences, Engineering, and Applied Research) 

 
 

GROUP DYNAMICS IN THE ITERATED PRISONER' S DILEMMA 

GAME 
Vijaya Puranik 

Assistant Professor (HR) 

Sinhgad Institute of Management and Computer Applications, 

STES Narhe Technical Campus, Near Bank of Maharashtra, Narhe, Pune-41, Maharashtra, INDIA 

 

  

I. Introduction 

The Prisoner’s Dilemma game(PDG) has been widely used as a model for exploring the determinants of 

cooperative behaviour. The game has attracted the attention of many researchers.(e.g. Rapoport &Chammah, 

1965; Rapoport& Mowshowitz, 1966 and Camerer, & Ho, 2002; Erev & Roth, 2001; Macy & Flache, 

2002;Zhang, Zhou, Hu, 2009;).  Prisoner’s Dilemma is the most popularly used non-zero sum game. Two 

theoretical frameworks contribute to the additional vantage points for the development of theories of conflict,in 

the context of games. They are the classical problem of game theory (Weiying 1996), and system theory(Pareek 

1982) 

System theory according to Rapoport(1970) which applied to the study of large organized social aggregates, 

views conflict as an interplay of forces, pressures, or stresses inherent in the structure and dynamics of such 

aggregates. 

Game theory, the formalized study of strategy, began in the 1940s by asking how emotionless geniuses should 

play games, but ignored until recently how average people with emotions and limited foresight actually play 

games(Camerer 2003). Game theory attempts to mathematically capture behavior in strategic situations, in 

which an individual's success in making choices depends on the choices of others. While initially developed to 

analyze competitions in which one individual does better at another's expense (zero sum games), it has been 

expanded to treat a wide class of interactions, which are classified according to several criteria.   

 The behavioural game theory aims to provide a behavioural and psychological approach to game theory 

modelling, in order to identify more robust equilibrium outcomes and more realistic behavioural 

assumptions.(Innocenti, Spriglia2007). 

A game of strategy as used in game theory is a situation in which two or more players make choices between 

available alternatives. The totality of choices decides the outcome of the game. And therefore  there is a conflict 

of interests. The psychologically interesting conflicts are those arising from mixed motives where the conflict is 

not only between parties but also between the conflicting motives within each individual. These conflicts are 

formalized in game theory as Non-Zero-Sum Games. The essence of Prisoner’s Dilemma represents such a mix 

of interpersonal and intrapersonal conflicts.(Rapoport, Chammah,1965). 

The term "Prisoner's Dilemma" comes from the original anecdote used to illustrate this game of strategy. Two 

prisoners, are caught for committing a burglary together and, are charged with the same crime. A clever 

prosecutor makes the following offer to each. “You may choose to confess or remain silent. If you confess and 

your accomplice remains silent I will drop all charges against you and use your testimony to ensure that your 

accomplice does serious time. Likewise, if your accomplice confesses while you remain silent, he will go free 

while you do the time. If you both confess I get two convictions, but I'll see to it that you both get early parole. 

If you both remain silent, I'll have to settle for token sentences on firearms possession charges. If you wish to 

confess, you must leave a note with the jailer before my return tomorrow morning.” 

The “dilemma” faced by the prisoners here is that, whatever the other does, each is better off confessing than 

remaining silent. But the outcome obtained when both confess is worse for each than the outcome they would 

have obtained had both remained silent. A common view is that the puzzle illustrates a conflict between 

individual and group rationality(1997, 2007). 

Abstract:  Most decision making can be regarded as a special case of a game theory. This article through 

the analysis of the prisoner’s dilemma game is studying the effect of competition and cooperation on the 

strategies used by managers working in groups. Decisions taken by the managers are from the intentions of 

Competition and Cooperation which are simulated in the game using the process of multiplied rewards and 

meeting respectively. Results show that meeting affects cooperation but bonus does not. 

Keywords: group dynamics, non-zero sum game, simulation, pay-off. 

 

http://en.wikipedia.org/wiki/Zero-sum_(game_theory)
http://en.wikipedia.org/wiki/Game_theory#Types_of_games


Vijaya Puranik et al., American International Journal of Research in Humanities, Arts and Social Sciences,  9(2), December 2014-February 

2015, pp. 187-191 

AIJRHASS 15-156; © 2015, AIJRHASS All Rights Reserved                                                                                                      Page 188 

The prisoner’s can be convicted only if either confesses. If both prisoners confess, their payoff is minus one. If 

neither confesses, it is plus one. If only one confesses, he is set free for having turned state's evidence and is 

given a reward of plus two to boot. The prisoner who holds out is convicted on the strength of the other's 

testimony and is given a more severe sentence than if he had confessed. His payoff is minus two. It is in the 

interest of each to confess no matter what the other does, but it is in their collective interest to hold 

out(Rappoport, Chammah 2005). 

Experiments, using human players of Prisoner’s Dilemma (Scodel, 1959, 1960, 1962) showed that the players, 

generally, did not cooperate even when it should have been obvious that the other person was going to 

cooperate, just as long as you do. A common view is that the puzzle illustrates a conflict between individual and 

group rationality. 

PDG has been extremely used in computer simulation, with different strategies played against one another to 

test hypotheses about the evolution of cooperation. Key features of these simulations are that the game is 

iterated or repeated several times with the same players, who are kept in ignorance of how many repetitions 

there will be. In these simulations one of the most successful strategies is TIT-FOR- TAT.Prisoner’s Dilemma 

has also been used to study intergroup conflict and strategies for cooperation(John F.Glass,1978, Yoshio Iida 

2007). 

 In the present paper, the researcher has used the intergroup Prisoner’s Dilemma with four groups. Each group 

having approximately four players each. The game is played for 6 iterations (months ie. January to June). 

 

II. Hypotheses of study 
1.The meeting will not help to get more cooperation in groups. 

2.The bonus months and non bonus months show same amount of cooperation (C scores). 

 

III. Method 
Sample: The researcher conducted various training programs in VAMNICOM and YASHADA, in Pune. 

Managers of the Cooperative sector banks, other cooperative sector companies like Amul, and managers from 

Public sector who attended these training programs consisted of the sample for study. All these managers had 

about 15 years of experience, and their ages were ranging from 45-55 years. 

Material Used: The researcher has prepared a tool Kit of the PDG. The kit consists of five purses: Four purses 

of the four colours represented by the four groups of participants(red, blue, green, pink) and one for the bank.  

Contents of the participants’ purses are as follows:20 plastic coins of the same colour as the purse, 6 rectangular 

acrylic plates with January to June written on them, 6 ‘C’ letters, 6 ‘D’ letters and a small opaque purse of the 

same colour as the large purse which will be used to give a message to the world bank. 

The bank purse contained 52 coins of brown colour. 

The researcher also has designed an instruction sheet given to every participant, explaining the game and the 

payoff matrix. 

Procedure: The participants , 16 or more, (managers)  were split randomly into4 groups. Each group thus 

consisted of 4-6 people. These groups were identified by four colours: Red, Green, Yellow, Blue .An instruction 

sheet and material to play the game was given to every group. The instruction sheet was read out by the 

facilitator with no further explanations or clarifications. The groups were given 15 minutes to discuss the rules 

of the game highlighted in the instruction sheet, amongst their own group members, before taking a decision. 

The game was played for 6 trials ie. For 6 months January to June. The groups were asked to choose between 

two alternatives ‘C’ and ‘D’ during each of the six trials with the three experimental changes being made as 

mentioned below of bonus  in two trials (months) and a meeting of group representatives after 3
rd 

trial (month). 

The facilitator represents a bank with funds available for distribution. The bank follows the rules as given in the 

instruction sheet of the game. 

Payoff matrix: 

No. No. of C No. of D Payoff for C Payoff for D 

1 4 - +1 - 

2 3 1 -1 +3 

3 2 2 -2 +2 

4 1 3 -3 +1 

5 - 4 - -1 

 

As seen, ‘C’ choice indicates cooperation and ‘D’ choice indicates an inclination to defect. 

 

IV. Simulation of experimental conditions: 

1. There is a meeting of the representatives of the four groups elected by the group members themselves 

after 3
rd

 iteration. 
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The meeting procedure was as follows: Every group was asked if they wanted a meeting with the other groups. 

If yes, they were asked to elect a leader who would represent their group in the meeting of the leaders. There 

was no time limit for the meeting. Meeting was held outside the room where the Prisoner’s Dilemma game was 

being played.  

2. There is a bonus announced in two trials( months)): 3 times the payoff in (March)3
rd

 trial and 6 times 

the payoff in (June)6
th

 trial.  

V. Results 

The present researcher conducted 16 training programs (n=16 ) with four groups in each ( R,G,B,Y).Every 

group has given 24 responses ( C or D ) Therefore, the total responses were 6x4x24=384. These responses are 

clasified into four cells and are presented in Table 1. 

Table 1:  Frequencies of C and D responses before and after meeting 
 C D Total 

Before meeting 37 155 192 

After meeting 102 90 192 

Total 139 245 384 

 

 In order to see whether the meeting of the representatives of the four groups affected C and D responses, they 

were placed into a 2x2 contingency table. To test the first hypothesis of the study the inferential non-parametric 

test namely the chi square test was used.  

The chi square score was 47.04 which was statistically significant ( p<oo5, df 1 ).Therefore the first hypothesis 

that meeting will not help to get more cooperation in groups was rejected. The score of C did increase from 37 

to 102 after the meeting which proved that meeting of the participants at the beginning of the game was highly 

necessary.(Table 4)  

To test the second hypothesis similar procedure was used. The scores of C and D in the bonus and the non-

bonus months were put in a 2x2 contingency table. The scores are presented in Table 2. 

Table2- Number of C and D in Bonus and Non-Bonus months 
 C D Total 

Bonus months 40 90 130 

Non-Bonus months 104 150 254 

Total 144 240 384 

 

 In order to test the second hypothesis the chi square test was used. The chi square value is 3.79  which is not 

statistically significant ( p> .05, df 1 ).The second ( Null ) hypothesis is therefore accepted. This means that 

there is no difference in C scores between the Bonus and the Non-Bonus months(Table 6). 

Descriptive and inferential statistics for both the experimental conditions are given in the tables below. 

Table-3: Descriptive statistics for before and after meeting trials 

Column1 

C before meeting D before meeting C after meeting D after meeting 

Total 37 155 102 90 

Median 2 10 6 6 

Quartile D 1 8.75 4 3 

3rd Quartile D 3.25 11 9 8 

SD 1.62 1.62 2.94 2.94 

 As seen in Table 3, number of ‘C’s have increased after meeting. The standard deviation of ‘C’s have also 

increased after meeting as compared to that before meeting. 

Table-4: Inferential statistics for before meeting and after meeting 
Chi Square Degrees of 

freedom 

Significance 

47.64 1 Sig at .005,df=1 

 

Since chi square is significant, the  hypothesis is rejected. Thus there is a significant difference between the 

number of C and D choices before and after the meeting. 

 

Table-5: Descriptive statistics of Bonus and Non-Bonus Months 
Column1 bonus M-C bonus-M-D non-Bo M-C non-Bo M-D 

Total freq. 38 90 100 154 

median 2 6 6 9.5 

quartile D 1 4.75 5 8.75 

3rd Quar D 3.25 7 7.25 11 

SD 1.5 1.5 2.21 2.28 
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Above table shows that the number of ‘C’ options of the groups is more in months when there is no bonus 

declared as compared to the months when bonus is declared. 

Table-6 : Inferential statistics of Bonus and Non-Bonus Months 
Sample size Chi Sq. Degrees of freedom Significance 

16 3.46 1 Not. sig 

 

Since the calculated value of chi square is not greater than the table value, the null hypothesis is supported ie. 

There is no significant difference between the frequencies of ‘C’ in the Non-Bonus months as compared to those 

of the months when bonus is declared. 

VI. Discussion 

Group Dynamics is concerned with the interactions and forces among group members in a social situation. 

When the concept is applied to the study of organizational behavior, the focus is on the dynamics of members of 

formal and informal groups in organizations. Kurt Lewin popularized the term in 1930((Lewin 1943). 

According to Kurt Lewin there are 3 meanings of group dynamics: 

1. Group dynamics describes how a group should be organized and conducted. 

2. Group dynamics consists of a set of techniques like role belonging, brain storming, sensitivity training. 

3. Group dynamics is viewed from the perspective of the internal nature of groups, how they form, their 

structures and processes and how they function and affect individual members, other groups and organization. 

In the present research, the researcher is using the third meaning. The strategies of decision making in a group 

are being analysed. 

What are the strategies which can be used 1) Getting the maximum from the bank come what may, 2) 

By chance, predicted by the group. 3) Faking i.e. defecting from the decision accepted by the group for 

individual group advantage, 4) Tit for tat strategy,  5) entire trust in the other groups to get the maximum from 

the bank, and  6) Giving a dissent to the decision taken by the other groups following one’s own strategy.  

  Analysis of the level of cooperation in the groups reveals the following: 

 

 1. There is a significant difference in the frequencies of the ‘C’ choices before and after meeting, it is an 

indication that the meeting probably promoted cooperation (Table 4). It is observed that many a time, given 

the opportunity, the participants were ready to cooperate provided they could strategise so that the situation 

could be a win-win. But it is also frequently an observation that when the scores of the four teams are very 

different from each other, and it is difficult to create a win-win situation, the groups may defect. When the 

participants discussed the game with the researcher after the game was over, they cited the following 

observations: 

a. In the meeting of the four representatives of the groups it was decided to give a ‘C’ choice in all the 

remaining  iterations(after the meeting), including the 6
th

, which was a bonus iteration. 

b. When the group leaders came back from the meeting and told their group members  about the decision 

taken in the meeting, the group members refused to accept the decision of the group leader and 

defected from the commitment made by the group leader in the meeting. 

c. As soon as one team thus defected from their committed decision, in the 4
th

 iteration, there was a 

cumulative defection seen and all groups defected in the sixth iteration  

2. The results of the analysis of bonus versus non-Bonus months indicate that the frequencies of ‘C’ for bonus 

and Non-Bonus months are not significantly different (table 4) . Thus the bonus is not significantly decreasing 

the cooperative behavior in the groups. 

Socially many examples have been quoted on the prisoner’s dilemma which indicate that defection of one leads 

to cumulative defection, and cooperation is possible only at low risk situations.( Perc,2006) .Achieving 

cooperation has been a fundamental management problem(Kippenberger, 1997) and also sometimes 

dominant(Milinski, Wedekind, 1996).  Extrinsic factors maintaining variation in behavior,( McNamara, Barta, 

Houston, 2004), mobility and imitation (Chris Borgan,2009), a  strategy  that initiates unilateral cooperation at 

the outset and then adopts a Tit-For-Tat(Au, Komorita, 2002)have been identified in the past to effectively 

induce subsequent cooperation from other parties. 

In the present research it is seen that bonus is not found to have a significant effect on the intergroup cooperative 

behavior of the participants (table 4) however an opportunity to cooperate: a meeting, has resulted in a 

significant increase in the cooperative behavior of the group members in achieving intergroup cooperation (table 

2). 

The meeting procedure was as follows: Every group was asked if they wanted a meeting with the other groups. 

If yes, they were asked to elect a leader who would represent their group in the meeting of the leaders. There 

was no time limit for the meeting. Meeting was held outside the room where the Prisoner’s Dilemma game was 

being played.  

Implications for the industry: An opportunity to interact without external inhibitions may result in 

cooperation. Meeting with relevant and necessary people will result in cooperative behavior. It is to be noted 
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that only the required number of representatives ie. only one per group have interacted in the meeting. And these 

were the elected leaders by the group members. 

Social Implications: Given an opportunity to cooperate will result in development of trust which would make 

the life in the society simpler and easier.  
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