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PROBLEM SET #3

1. Each of two firms may lobby the government in hopes of persuading the government to make a decision that is favorable to the firm. The two firms X Inc. and Y Ltd., independently and simultaneously decide whether to lobby (L) or not (N). Lobbying entails a cost of 15. Not lobbying costs nothing. If both firms lobby or neither firm lobbies then the government takes a neutral decision, which yields 10 to both firms. If Y Ltd. Lobbies and firm X Inc. does not lobby, then the government makes a decision that favors Y, yielding zero to X and 30 to Y. If X lobbies and Y does not, then the government makes a decision that favors X, yielding 40 to X and zero to Y. Of course, the costs of lobbying must be subtracted from contracts earned. 

a. Show this scenario as a strategic form game. 

b. Find the mixed strategy equilibrium. 

Use the Battle of the Sexes game for Question 2

	
	P2 S1
	P2 S2

	P1 S1
	1,2
	0,0

	P1 S2
	0,0
	2,1


2. Find the pure strategy Nash equilibria for the above game.  Find the mixed strategy for the “Battle of the Sexes” game. Find the mixed strategy for the game if the payoffs listed for each player are squared. Comment on how these two answers compare.

3. What is the min-max theorem and how does it apply in zero-sum games?

Use the Chicken game for Question 4

	
	P2 S1
	P2 S2

	P1 S1
	5,5
	0,10

	P1 S2
	10,0
	-5,-5


4. Find the pure strategy Nash equilibria of Chicken.  Identify the mixed strategy equilibria and calculate the value for each of the players.

5. List and discuss the four misconceptions about utility theory that we mentioned in class.  Be sure to state why each of these points is important.

6. Calculate the expected utility of each of the following gambles for each of the following utility functions (a total of nine calculations).  For each utility function, rank the three gambles from most attractive to least attractive.  Which of the three is risk acceptant, which is risk averse, and which is risk neutral?  Sketch each of the three functions.  
Gamble





Utility Function
L1 = (.5, x = 0; .5, x = 3)



u1(x) = x

L2 = (1, x = 2)





u2(x) = x2
L3 = (.9, x = 0; .1 x = 6) 



u3(x) = square root of X

Rationalizability

	P1 S1
	P2 S1
	P2 S2
	P2 S3
	P2 S4
	P2 S5
	P2 S6

	P1 S2
	4,-1
	3,0
	-3,1
	-3,1
	-1,4
	-2,0

	P1 S3
	-1,1
	2,2
	2,3
	2,3
	-1,0
	2,5

	P1 S4
	2,1
	-1,-1
	0,4
	0,4
	4,-1
	0,2

	P1 S5
	1,6
	-3,0
	-1,4
	-1,4
	1,1
	-1,4

	P1 S6
	0,0
	1,4
	-3,1
	-3,1
	-2,3
	-1,-1


7.  Conduct an iterated dominance-elimination procedure on the game in the above table.  Is this game dominance solvable?  If so, what are the resulting strategies?  If not, what does the game look like after the procedure, and what are the Nash equilibria of the remaining game?

  

Consider the following six two-person, non-zero sum, non-cooperative games.  Identify the players’ possible behavior, that is, identify equilibria, dominant strategies, and best responses. 

 

 

 

8.                                             Player 2                      9.                                   Player 2

 

                                         (5,5)                 (1,4)                                         (3,5)                 (4,4)

                  Player 1                                                            Player 1

                                         (3,0)                 (2,2)                                         (1,2)                 (3,1)

 

 

 

10.                                             Player 2                      11.                                   Player 2

 

                                         (4,0)                 (0,0)                                         (3,5)                 (2,4)

                  Player 1                                                            Player 1

                                         (1,1)                 (0,4)                                         (1,2)                 (2,1)

 

 

 

12.                                             Player 2                      13.                                   Player 2

 

                                         (1,3)                 (3,1)                                         (2,4)                 (1,6)

                  Player 1                                                            Player 1

                                         (0,6)                 (4,5)                                         (4,2)                 (0,1)

 

 

For the following four zero-sum games, a) identify any equilibrium, b) identify any dominant or dominated strategies for either player, and c) find the best replies for players 1 and 2 and the value of the game. 

                                             

 

 

14.                                             Player 2                      15.                                   Player 2

 

                                              0                      3                                              2                      3

                                                                                          Player 1

                  Player 1               -5                      1                                              1                     -2
 

                                              1                      6                                                

 

 

 

16.                                             Player 2                    17.                                   Player 2

 

                                            13                    11                                        6          5          6          5
 

                  Player 1              12                    14                                        1          4          2         -1
                                                                                          Player 1

                                            10                    11                                        8          5          7          5
 
                                                                                                                0          2          6          2
 

 

 

18. A businesswoman has the choice of either not cheating on her income tax or cheating and making $1000 if not audited.  If caught cheating, she will pay a fine of $2000 in addition to the $1000 she owes.  She feels good if she does not cheat and is not audited (worth the equivalent of $100).  If she does not cheat and is audited, she evaluates this outcome as ‑$100 (for the lost day).  Create a two-person zero-sum game between the businesswoman and the tax agency. What are the optimal strategies for each player and the value of the game? 

 

19. Consider the following situation involving “Student and Professor.” 

Professor’s first priority is to get Student to do some work, but this takes work on the part of the Professor, whose second priority is not to do any work herself. Student’s first priority is to do well, which will mean working if work is demanded, but his second priority is not to do work.   

 
This verbal description of the key features of the situation can be translated into a game model. In view of Professor’s first priority, we deduce that her two most-preferred outcomes are those in which Student works. In view of her second priority, the better of these two top outcomes is the one in which she herself does not work. Her two worst outcomes are those in which Student does not work; of these, her very worst is when she works in vain.

 

Student’s best outcome is to pass without working, which occurs when neither he nor Professor works. Worst for him is to fail, by not working when Professor does. The intermediate results are to pass with work; of these two, presumably the less desirable is to have been fooled. Or we may assume that Student has some interest in learning, so that, for example, if he solves many formal theory problems he at least wants Professor’s comments. All of these preferences are summed in the game matrix below (payoffs are mere ordinal rankings). 

 

                                                                              Student
                                                               Work                    Not Work
 

                                       Work                  3, 3                          1, 1
Professor
                    Not Work                  4, 2                          2, 4

 

Determine the following:

a.        any dominant strategies,

b.        the equilibrium point,

c.        the player with a forcing move (causing the other player to change strategies),

d.        the forced response of the other player

e.        in what way the new cell, arrived at by each player in shifting as in parts c and d, offers a temptation to the original forcer,

f.          why the original forcer will be wise to withstand the temptation,

g.        whether the equilibrium point is threat-vulnerable as well as force-vulnerable, an

h.        what other situations can be understood in these terms. 

