Question 1

[image: image1.png]In the following 2 x 2 game, 4,B.C,D are the payoffs to player I, which are
real numbers, no two of which are equal. Similarly, a.b,c.d are the payoffs to
player II, which are real numbers, also no two of which are equal.
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Under which conditions does this game have an equilibrium where both
players use proper mixed strategies (i.e., which are not pure strategies)?
[Hint: Think in terms of the arrows, and express this using relationships
between the numbers, as, for example, A > C.]

Under which conditions in (a) is this the only equilibrium of the game?

Consider one of the situations in (b) and compute the probabilities 1 — p
and p for playing “Top” and “Bottom”, respectively, and 1 — ¢ and ¢ for
playing “left” and “right”, respectively, that hold in equilibrium.

For the solution in (c), give a simple formula for the quotients (1 — p)/p
and (1 —g)/q in terms of the payoff parameters. Try to write this formula
such that denominator and numerator are both positive.

Show that the mixed equilibrium strategies do not change if player I’s pay-
offs 4 and C are replaced by 4 + E and C + E, respectively, for some con-
stant E, and similarly if player II's payoffs ¢ and b are replaced by a+ ¢
and b + e, respectively, for some constant e.




Question 2
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(a) Draw the expected payoffs to player II for all her strategies a,b.c.d. e, in
terms of the probability p, say, that player I plays strategy B. Indicate the
best responses of player II, depending on that probability p.

(b) Using the diagram in (a), find all pure or mixed equilibria of the game.




Question 3 Which one of the two games given below is of perfect recall and which is not? Translate the one with perfect recall into strategic form, and compute all Nes, SPNEs and Ses.
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Question4 

(a) Michael has an initial wealth of $20000. In an NBA game of Lakers against Bulls, he bids with $10000 : $20000 in favor of Lakers. (He wins $10000 if Lakers wins and he looses $20000 if Bulls wins, assuming the probability for a tie is 0.) What is Michael’s minimal subjective probability for Lakers’ winning of the game? Assuming Michael has a Bernoulli utility function w1/2.

(b) Jenny is making a decision to choose between a law degree and a science degree in graduate studying. As a lawyer her lifetime income (present value) is 81 if she becomes a star lawyer or only 4 if she becomes a mediocre one. As a scientist her lifetime income is 25 with certainty. Jenny knows that the chance for being a star lawyer is 0.1. A fortune-teller can completely foresee whether or not Jenny will be a star lawyer when she studies for a law degree. Assume Jenny’s Bernoulli utility function is w1/2. What is the highest amount Jenny would like to pay for a consultation with the fortune-teller.

Question 5 There two states of nature: good state and bad states. There are two types of customers: high-risk type and low-risk type, each has a probability of 0.2 and a probability of 0.05 to be in bad state. Every customer has a wealth of 250000 in good state, and a wealth of 90000 in bad state. A competitive insurance firm is offering fair insurance contract.

(a) If the insurer can tell the type of any customer, what will be the contracts supporting an equilibrium? Explain your result by a simple graph with contract curves and the equilibrium contract points.

(b) Suppose the insurer cannot tell the type of a customer. Suppose the population of customers consists of half of high-risk type customers and half of low-risk customers. Suppose the insurer wants to offer a pooling contract. Verify that any pooling contract looks like (0.125q,q), where q is the cover and 0.125q is the premium. Given the optimal pooling contract for the low-risk (1785.75,14286). Explain with a graph as to why this contract cannot support a pooling equilibrium.

(c) If a separating equilibrium exists, what is the contract for the high-risk and what is the contract for the low-risk?

Question 6 Solve the Principal-Agent problem as depicted in the game tree in the filePA.ppt. Assuming R=20, r=10, E=6, e=2; and consider two cases: (a) =0.8, =0.3; and (b) =0.8, =0.7. 




















































