Game theory- the scientific approach to studying human behavior.  

"Games" have been a scientific metaphor for a much wider range of human interactions in which the outcomes depend on the interactive strategies of two or more persons, who have opposed or at best mixed motives.

EXAMPLE

Prisoner’s Dilemma 

Created by: Mr. Albert Tucker 

Why? To illustrate the difficulty of analyzing" certain kinds of games

When/where? Gave this illustration in a talk at Stanford University to a group of psychologists

Tucker began with a little story, like this: two burglars, Bob and Al, are captured near the scene of a burglary and are given the "third degree" separately by the police. Each has to choose whether or not to confess and implicate the other. If neither man confesses, then both will serve one year on a charge of carrying a concealed weapon. If each confesses and implicates the other, both will go to prison for 10 years. However, if one burglar confesses and implicates the other, and the other burglar does not confess, the one who has collaborated with the police will go free, while the other burglar will go to prison for 20 years on the maximum charge.

Can represent this information as follows:


	
	Confess (cooperate)
	Don’t confess

	Confess (cooperate)
	10,10
	0,20

	Don’t confess
	20,0
	1,1


Suppose you are prisoner 1, what should you do?  Is there an optimal choice? 

Experiment:  

1. Pair up with another person. 

2. Run the dilemma 10 times.  In order to truly mimic this, I would suggest that you take 2 sheets of paper and write down “confess”,  “don’t confess” and each flash these at the same time.  

3. Keep track of your results in the following chart:

	Trial
	Prisoner 1 (penalty)
	Prisoner 2 (penalty)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	Average penalty
	
	


4. 

[image: image1.wmf]Which prisoner, on average, did better?  What was their strategy?

Another payoff matrix:


	
	New product
	Proven product

	New Product
	20,20
	0,0

	Proven product
	0,0
	5,5


[image: image2.wmf]Are there any good strategies? What should be done?

Another scenario:  Matching pennies

Choose one player to be called “even” and the other is “odd”.  They each get a penny.  At the same time, show the other player your penny (choose head or tail).  If both show the same, then the even player gets 1 and the odd player loses 1.  If one is head and the other is tail, then the odd player gets 1 and the even player loses 1.  

[image: image3.wmf]Set up the payoff matrix for this scenario.  Is there a dominant strategy for either player?

How is mathematics involved?

I took the following excerpt from an electronic book on the subject, found at 

http://william-king.www.drexel.edu/top/eco/game/game.html
            In game theory, "games" have always been a metaphor for more serious interactions in human society. Game theory may be about poker and baseball, but it is not about chess, and it is about such serious interactions as market competition, arms races and environmental pollution. But game theory addresses the serious interactions using the metaphor of a game: in these serious interactions, as in games, the individual's choice is essentially a choice of a strategy, and the outcome of the interaction depends on the strategies chosen by each of the participants. On this interpretation, a study of games may indeed tell us something about serious interactions. But how much?

            In neoclassical economic theory, to choose rationally is to maximize one's rewards. From one point of view, this is a problem in mathematics: choose the activity that maximizes rewards in given circumstances. Thus we may think of rational economic choices as the "solution" to a problem of mathematics. In game theory, the case is more complex, since the outcome depends not only on my own strategies and the "market conditions," but also directly on the strategies chosen by others, but we may still think of the rational choice of strategies as a mathematical problem -- maximize the rewards of a group of interacting decision makers -- and so we again speak of the rational outcome as the "solution" to the game.

Some definitions:

Strategy:  What a player decides to do.

Payoff: Each strategy that is played has a result.  For example, in the PD above, the payoff is either 0, 1, 10, or 20 years depending on what the other player does.

Dominant strategy (for a player):  A strategy that will result in “better results” each time it is played against any other strategy that individual player could play.  In the prisoner’s dilemma, “better results” will mean serving less time. Note: the results refer to the payoff. 

Dominant strategy equilibrium: If each player has a dominant strategy in a game, then the collection of dominant strategies and their corresponding payoffs is the DSE.

Nash Equilibrium:  If there are no dominant strategies in a game and if each participant chooses the best strategy, given the strategy chosen by the other participant.

Zero-Sum game If we add up the wins and losses in a game, treating losses as negatives, and we find that the sum is zero for each set of strategies chosen, then the game is a "zero-sum game."
     Tit-For-Tat

If we play a game multiple times and you choose to play the strategy that your opponent played the last time, this is called Tit-For-Tat (TFT). 

If you want to try playing some classic game set-ups and strategies, see:

http://www.gametheory.net/applets/
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