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1. Explain the following terms:
(a) Nash equilibrium; (5%)
(b) Transaction costs and Coase Theorem; (53%)
(¢) Pareto efficiency; (5%)
{d) Arrow’s Impossibility Theorem. (5%) ‘

2. In a duopely, two firms involve in Cournot competition. The cost function
of each firm is given by: ¢,(¢,)=cg,;,i=1,2. The market demand
function is:

p=a—(g +q,;)

(a) What is the Cournot-Nash equilibrium? {5%)

(b) What will the outcome be if the two firms form a cartel? (5%)

(e) What will the outcome be if firm 1 acts as a Stackelberg leader? (5%)

{d) What will the outcome be if firm I acts as a price leader? (5%)

(e) What will the outcome be if the two firms are involved in Bertrand
competition? (5%)

3. There are n agents with identical utility functions, u (G, x,)= G x°.

Suppose that a total amount of wealth v is about to be equally divided among
k <» of the agents.

(a} How much of the public good is provided? (10%) _

(b) How does the amount of the public good change as & increases? {5%)

4. There are two players, a seller and a buyer, and two dates., At date 1, the
seller chooses his investment level / 20 atcostl. At date 2, the scller may
sell one unit if a good and the seller has cost c() of supplying it, where
c'(0) = —,¢' <0,c" >0, and ¢(0) is less than the buyer’s valuation.

There is no discounting, so the socially optimal leve! of investment, I, is given

by 1+¢'(J7)=0.

(a) Suppose that at date 2 the buyer observes the investment J and makes a
take-it-or-leave-it offer to the seller.” What is this offer? (5%)

(b) What is the perfect Nash equilibrium of the game? (10%)

(¢) Can you think of a contractual way of aveiding the inefficient cutcome
of (a)? (Assume that contract cannot be written on the level of 1.) (5%)
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5. Two consumers each with an expected utility function ofln w and +/w

respectively are offered a gamble, Each consumer initially has wealth w. If
one bets $x, he will have wtx with a probability 7, and w-x with a probability
(1-7). For each consumer, solve for the optimal x as a function of 7. (10%)

6. Suppose that a competitive industry faces a randemly fluctuating price for its
output. For simplicity we imagine that the price of output will be p; with
probability 4 and p; with probability (-g). It has been suggested that it may
be desirable to stabilize the price of output at the average price
o=gp,+{1-g)p,. True or false? Explain why? (10%)
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Answer the following four questions, equally weighted

1.{25%)
Let the 3 % 1 random vector x; = (X; Xy, X3)" follow a multivariate normal
distribution,
X
Ny | o~ N3(p, B),
Xs
where
170 400 64 128
w=| 68 and =1 64 16 O
40 128 0 256
Find

(a) The conditional distribution of X given Xy =72, i.e. f(X1jXy = 72) and
(b) The conditional distribution of X; given X; = 72 and X3 = 24, Le. f(X1]|Xy =
72, X5 = 24).

2. (25%)

Let X1, X, X3 be independent with X; having density f(z;) = ewp{—w;),u; >
09 =1,2,3. Let U, = X| + X + X3, Uz = Xp/Uy, and Uy = X3/U7. Find the
joint density of Uy, Uz, Us.

3.(25%) (This is a question of Bayesian Statistics.)
Let Xy, --, Xy be asample from a normal distribution with mean © and variance

one, and let © ~ N(a,b?). Find the posterior distribution of © given X, -, Xy.
4.(25%)
Suppose that Xy, -, Ay form a random sample from a uniferm distribution on

the interval {0, 02), where both #, and &, are unknown and —oo < 8 < i < c0.
Find the maximum likelihood estimators (MLE’s) of §; and &,.




