	Games and Behavior - The Problems



 Zero Sum Game (Player 1) (#15) 


Top of Form

	The Problem
	 
	 

	You are Player 1 in the following game: 
Imagine that Player 2 is an anonymous player. 
What will you play? 


Bottom of Form

	Statistics
	 
	 
	 
	 
	 

	# of answers: 
	 
	12
	All: 
	3844


	 
	Player 2

	
	L [1]
	R [2]

	Player 1
	[image: image1.wmf][1] T
	2, -2
	0, 0

	
	[image: image2.wmf][2] B 
	0, 0
	1, -1

	Answer  
	%
	 
	all%
	

	[1]
	83%
	[image: image3.png]



	62%
	[image: image4.png]




	[2]
	17%
	[image: image5.png]



	38%
	[image: image6.png]




	Games and Behavior - The Problems


 Zero Sum Game (Player 2) (#16) 


Top of Form

	The Problem
	 
	 

	You are player 2 in the following game: 
Player 1 is an anonymous player. 
What will you play?


Bottom of Form

	Statistics
	 
	 
	 
	 
	 

	# of answers: 
	 
	12
	All: 
	3203


	[1]
	8%
	[image: image8.png]



	17%
	[image: image9.png]




	[2]
	92%
	[image: image10.png]



	83%
	[image: image11.png]





Calculating the NE:

EV1(T[1]) = 2p + 0 (1-p) = 2p

EV1(B[2]) = 0p + 1 (1-p) = 1-p

2p = 1 – p ( p = 1/3

EV2(L[1]) = -2p = -1 + p = EV2(R[2])

So p = 1/3

The mixed strategy NE is T[1] = 1/3, B[2] = 2/3, L = 1/3, R = 2/3.

However as player 1’s you played T[1] = 83% of the time (not the 33%).

… why? Maybe you are risk seeking?
As player 2’s you played R[2] 92% of the time.
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 Chasing and Escaping (#17) 




Top of Form

	 
	 
	 

	The Problem
	 
	 

	Player 1 and player 2 have to choose a number in the interval [0,100]. 
Player 1 wants to be as close as possible to player 2 while player 2 wants to be as far as possible from player 1. 

More precisely, player 1 will "pay" player 2 a sum of money equal to the distance between his own choice and player's 2 choice. 
You are player 1. What will you choose?

	My answer
	[image: image14.wmf]


	 

	 
	 
	 


Bottom of Form

	Statistics
	 
	 
	 
	All Courses
	 

	 
	# of answers: 
	 
	12
	1810
	 

	 
	Average: 
	 
	52.08
	48.93
	 

	 
	 
	 
	 
	 
	  
	


	Answer  
	%
	 
	all%
	

	0
	8%
	[image: image15.png]



	5%
	[image: image16.png]




	1-30
	8%
	[image: image17.png]



	10%
	[image: image18.png]




	31-49
	0%
	[image: image19.png]



	4%
	[image: image20.png]




	50
	67%
	[image: image21.png]



	64%
	[image: image22.png]




	51-69
	0%
	[image: image23.png]



	5%
	[image: image24.png]




	70-99
	0%
	[image: image25.png]



	7%
	[image: image26.png]




	100
	17%
	[image: image27.png]



	5%
	[image: image28.png]





If the players are risk neutral, the game is a zero-sum game which has numerous equilibria and in which every choice is consistent with some equilibrium. Most students choose the middle or the edge points. 
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 Minimax vs. Maxmin (#18) 




Top of Form

	The Problem
	 
	 

	Two people, A and B, are considering playing the role of player 1 in a two-player game against player 2, whose goal is to reduce player 1's payoff as much as possible. Assume that the game does not have a Nash equilibrium. 

A is a very pessimistic person. He is sure that whatever he does, player 2 will correctly predict his action and consequently, will reduce his payoff to the worst possible outcome (given his own action). 
Thus, he will choose an action which will maximize his payoff given that player 2 will succeed in reducing his payoff as much as he can. 
B thinks that whatever player 2 does he will correctly predict his action. B thinks that player 2 knows this fact and thus will choose an action that will minimize player 1's payoff, given that player 1 will respond optimally. 

Who, in your opinion, A or B, is the person who assigns a higher value to participation in the game? 


	 
	 
	 


Bottom of Form

	Statistics
	 
	 
	 
	 
	 

	# of answers: 
	 
	12
	All: 
	1846


	 
	

	
	

	
	
	[image: image31.wmf][1] A assigns a higher value

	
	
	[image: image32.wmf][2] B assigns a higher value


	Answer  
	%
	 
	all%
	

	[1]
	33%
	[image: image33.png]



	50%
	[image: image34.png]




	[2]
	67%
	[image: image35.png]



	50%
	[image: image36.png]





Before studying the maxmin theorem, students are asked to express their intuition regarding the relation between maxmin and minmax. The maxmin criterion is presented as a pattern of reasoning whereby a player thinks that his opponent will always successfully predict his action. The minmax criterion is presented as a pattern of reasoning where the subject is a "magician" who always correctly guesses the other players' intentions and the other player knows it. Given that the game does not have a Nash equilibrium the minmax is above the maxmin. Neverthless, about half of the students "vote" for the maxmin.
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 Air Strike (#102) 




Top of Form

	The Problem
	 
	 

	You are a military commander and you have a single plane which can strike one of three possible targets. The enemy has one anti-aircraft missile battery that can be assigned to one of the targets. The number of enemy troops at the three targets is 4,3 and 2. You wish to maximize, and the enemy wishes to minimize, the expected troop losses. 


[image: image39.jpg]




What target will you send the plane to? 


	 
	 
	 


Bottom of Form

	Statistics
	 
	 
	 
	 
	 

	# of answers: 
	 
	12
	All: 
	1431


	 
	

	
	[image: image40.wmf][1] 
	[image: image41.wmf][2] 
	[image: image42.wmf][3] 

	
	
	A - 4 enemy troops
	B - 3 enemy troops
	C - 2 enemy troops


	Answer  
	%
	 
	all%
	

	[1]
	8%
	[image: image43.png]



	28%
	[image: image44.png]




	[2]
	75%
	[image: image45.png]



	61%
	[image: image46.png]




	[3]
	17%
	[image: image47.png]



	11%
	[image: image48.png]





The only equilibrium strategy in this case assigns probabilities 6/13, 4/13 and 3/13 to attacking the targets 4, 3 and 2 accordingly. The results are consistently very different as a majority of subjects choose to attack the middle target.
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 O'Neill Game (1) (#135) 




Top of Form

	The Problem
	 
	 

	Imagine you are playing against another student who has been randomly selected from a large pool of students in a game theory course somewhere in the world.

You and your opponent have to choose one of four cards labeled 2,3,4 and J.

You will win the game if:
(i) you and your opponent choose different numbered cards (2,3, or 4) or
(ii) you both choose J.

The other player will win the game if
(i) you both choose the same numbered card (2,3 or 4) or
(ii) one of you chooses J and the other chooses a numbered card (2,3 or 4).

What is your choice?

	 
	 
	 


Bottom of Form

	Statistics
	 
	 
	 
	 
	 

	# of answers: 
	 
	12
	All: 
	174


	 
	Card

	
	
	
	
	

	
	
	[image: image51.wmf][1] 2
	[image: image52.wmf][2] 3
	[image: image53.wmf][3] 4
	[image: image54.wmf][4] J


	Answer  
	%
	 
	all%
	

	[1]
	42%
	[image: image55.png]



	19%
	[image: image56.png]




	[2]
	8%
	[image: image57.png]



	18%
	[image: image58.png]




	[3]
	0%
	[image: image59.png]



	22%
	[image: image60.png]




	[4]
	50%
	[image: image61.png]



	41%
	[image: image62.png]





The game is an interesting test for the minimax theory. It is taken from O'Neil (1987), a paper which was widely discussed in the literature. 

Minimax theory prescribes that each player should play (0.2,0.2,0.2,0.4). The predicted probability that player 1 wins is 40%. The results which I get in this site support the 40% amazingly well, but the strategies used different significantly from the minmax strategies. In particular both players choose J with probability of almost 45%.
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