Contribution solving interdisciplinary problems using mathematical methods
Prisoner’s Dilemma a canonical example of game theory
The Prisoner’s Dilemma is a really classic game, discussed in countless publications. Strategic situations formulated as Prisoner’s Dilemma are omnipresent, as for international trade and investment, public good, environmental problems, oligopoly collusion etc.   
The classical formulation goes as follow:
Two members (A1 and A2) of a criminal gang are arrested and imprisoned. They are being interviewed in separate cells. Each prisoner is given the opportunity either to cooperate with the other by remaining silent, or to defect against the other.
· If A1 and A2 both cooperate with the other by remaining silent , both of them will only serve 1 year in prison (on the lesser charge)
· If A1 and A2 both defect against the other, each of them serves 2 years in prison
· If A1 defects against A2 but A2 remains silent, A1 will be set free and A2 will serve 3 years in prison (and vice versa)
The payoffs can for example be formulated as follow.
	payoffs
	prisoner A2

	
	cooperate
	defect

	prisoner A1
	cooperate
	(-1,-1)
	(-3,0)

	
	defect
	(0,-3)
	(-2,-2)



Game theory gives for a one-shot game the prediction that the strategy will be (defect,defect). If prisoner A2 follows the strategy cooperate his loss can be -3 in case prisoner A1 defects (vice versa if prisoner A1 follows the strategy cooperate). 
If prisoner A2 follows the strategy defect his loss can be -2 (and vice versa if personer A1 follows the strategy defect.  
The dilemma is both could have higher payoffs following (cooperate,cooperate).
General payoff formulation for Prisoner’s Dilemma with c > a > d > b goes as follow.
	payoffs
	player A2

	
	cooperate
	defect

	player A1
	cooperate
	(a,a)
	(b,c)

	
	defect
	(c,b)
	(d,d)



Repeated Game
In repeated game situation the strategies may be different. A well-known strategy is Tit-For-Tat: 
· Cooperate on the first move 
· Thereafter, adopt whatever strategy your opponent played in your last interaction.
 In the Excel Sheet PrisonersDilemma, Sheet TitForTat you will find a szenario in this context. Player A1 uses strategy Tit-For-Tat, player A2 cooperates at each step with probability you wish to put on. This probability will be exercised using scenario.  You will find the strategies in each step for the two players, the payoffs per step and cumulative for each player and the sum of the cumulative payoff for both.  They depend on the payoffs a, b, c, d you will put on.  The sum of the cumulative payoff for both will show you how successfully this strategy proceeds in this context.  In the Excel Sheet PrisonersDilemmaSzenarios, Sheet TitForTat you will find several scenarios.


Another example concerning repeated game which is discussed in demographic context could be the following scenario: 
· Each player starts with an initial endowment 
· The payoffs are added (are subtracted from) to this initial endowment.
· Players cooperate with some probability at the beginning. As below, this probability will be exercised using szenario.
·  Thereafter, they repeat the initial strategy
· When the fund (cumulated payoffs including initial endowment) becomes negative, the player will be replaced by a new one with initial endowment.
[bookmark: _GoBack]In the Excel Sheet PrisonersDilemma, Sheet ReplaceFundNegative you will find a scenario in this demographical context. The strategies in each step for the two players, the payoffs per step, fund for each player and the sum for both are shown.  Furthermore the ratio replaced players depended on their initial strategy are calculated. All these figures depend on the payoffs a, b, c, d, the initial endowment and probability to cooperate you will put on.  The sum of the cumulative payoff for both will show you how successfully this repeated game proceeds in this context.  In the Excel Sheet PrisonersDilemmaSzenarios, Sheet ReplaceFundNegative you will find several scenarios.
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