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Abstract


This project is designed to simulate the classical Prisoner’s Dilemma with a large number of participants and set options to cooperate with others or not.  The purpose of this project is to allow the Prisoner’s Dilemma to have variable parameters so that a variety of situations and settings could be tested.  The result that is expected is a variety of simulations that will show how a specific situation can turn out when given options to cooperate, backstab, or ‘join forces’.
Introduction

Cooperation is a factor that humans will always face.  Whenever there is a big problem to solve, cooperation amongst others is always an idea considered.  However, after the decision of cooperating, there is a new dilemma that springs up.  Should we continue to cooperate, or should we backstab our partner in the end?  This is the classical Prisoner’s Dilemma between two participants.  They are given the choice to either cooperate with their opponent, or backstab them (a.k.a, defect) to gain the highest outcome.  However, there are two restrictions to this dilemma.  The first is that neither participant knows what choice their opponent has made until after the decision’s been made.  The second is that there are only two participants.  Not only that, but the two have only one goal, to gain the highest ‘payout’ for themselves and only themselves.


So, out of the many scenarios possible in the modern world today, this only caters to one of the infinite possibilities.  Today, we can expect cooperation to be known amongst multiple participants, like a team.  Multiple participants are possible instead of just one, which radically changes the psychology seen in the classical Prisoner’s Dilemma.  Finally, instead of simply trying to maximize the participant’s personal payout, in a team, what if the goal was to maximize the team’s payout? Instead of just maximizing themselves, what if one did it for those who cooperated with him?


These scenarios have the potential to play out differently when compared to the classical Prisoner’s Dilemma.  So, the questions that I’d like to answer is,

What difference does a team effort have compared to a single effort?

How does being aware of cooperation change the ‘psychology’ to maximize payout?

How does the strategy change when we introduce a larger number of participants?


Because there are so many scenarios, this is why I intend to make a simulation of the Prisoner’s Dilemma that can run on a variety of parameters. 

Background

The Prisoner’s Dilemma has been implemented a large number of times.  There have even been competitions held to see who could make an algorithm that would maximize the payout for their specific participant.  As stated by Robert Axelrod, the author of ‘The Complexity of Cooperation’ the best strategy for maximizing payoff is to use ‘tit for tat’.  Tit for tat is a strategy where the participant mimics the last move played by the opponent, which in the long run, enables the user to maximize his payout at the end of the ‘game’ of Prisoner’s Dilemma.  However, interestingly enough, when both participants initiate tit for tat, it doesn’t become the optimal strategy.

Prisoner’s Dilemma also has been utilized a large number of times in different situations, including the N person iteration.  Some of these examples can be seen on the netlogo site.

Progress and Preliminary Tests


As of now, my version of Prisoner’s Dilemma runs similarly to the classical version.  There are two participants and both are trying to maximize their outputs in a total of six rounds of play.  The code had originally been utilized to create two ‘prisoners’ and use them for play.  The two would simply make a random choice which would in turn, determine their payout.  However, this random decision strategy is merely for testing purposes, other strategies including tit for tat will be utilized later.

The direct creation of prisoners was later thrown out in place of an arrayList to keep better track of the prisoners.  Plus, this is to help aid in the future, when multiple prisoners are added to keep track of them in future developments.

The prisoner class used to define the participants have been tested successfully to return their payouts, their IDs, and their choice, where payouts are how many ‘points’ they have earned, IDs are the ‘names’ used to identify the prisoner, and the choice being “true” or “false”.  It has also been tested successfully to set new payouts, IDs, and choices.
