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1. (10pts) Consider a quadratic VMN (von Neumann-Morgenstern) utility function as follows:
UWw)=a+bw+cew’. .
(a) (5pts) What restrictions if any must be placed on parameters a, b, and ¢ for this function to
display risk aversion?
(b) (5pts) Over what domain of wealth can a quadratic VMN utility function be defined?

2. (10pts) Consider the following hidden action model with three possible actions £ = {el, €y, } There
are two possible profit outcomes: 7, =20andz; = 0. The probabilities of 7, conditional on three
effort levels are (7, | ¢)=0.7, f(z;|e,)=0.5 and f (7, |e,)=0.3. The agent’s effort cost
function is g(e)=2, gle,)=1.6, gle;)=1.3. Finally,v(w)= Jw,in which w is the agent’s payoff
received from the principal. The agent’s reservation utility, #, is set at 0.

(2) (5pts) What is the optimal contract when effort is observable?
(b) (5pts) Is e, implementable if effort is not observable?

3. (10pts) Consider the game below with X>Z. Find the set of {(X, ¥, Z)}, if there exists no pure
strategy equilibrium.

.. Tablel
Player12 L i R
‘D 4 X+Z Y+15 7+

4. (10pts) What is the Coase theorem?(5pts) In addition, give an example about negative production
externalities to illustrate the essence of Coase’s argument.(5pts)

5. (10pts) Nash equilibrium implies Pareto allocation of resources. True or false and why?

6. (15pts) Please use graphs and the case of rent control to explain the short-run and long-run supply
elasticity. Furthermore, what happens if the economy grows in the long-run?

7. (5pts) Please use the Engel curve to explain the difference between a normal good and an inferior
good.

8. (10pts) Does cost-minimization imply profit-maximization? Why or why not?

9. (15pts) Assume there are 2 firms competing in the market and consider Stackelberg’s leader-follower
oligopolistic competition. The market demand function is as follows:

Q=100-p
Where Q is the total demand and p is the market price. Assume both firms have the same total cost
function: 7C =10+10q, where g is the individual output and both firms behave as the leader in the
market. Please answer the following questions:
(a) (5pts) What is the market price?
(b) (5pts) What is the amount of quantities produced by each firm?
(c) (5pts) What is the profit for each firm?
10. (5pts) Please explain “two-part tariff.”
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Answer the following five questions, equally weighted

HIREF SRS LIRS

1.(20%)
If the pdf for Y is

_ 0, ly| > 1,
frlv) _{ 1—-lyl, <L
Find cdf for Y, ie., Fy(y).

2.(20%)
" A tool and die company makes castings for steel stress—monitoriﬁg gauges.
Their annual profit, @, in hundreds of thousands of dollars, can be expressed
as a function of product demand, z,

Q=Q(z) =2(1 —e™).

Suppose that the demand (in thousands) for their castings follows an expo-
nential pdf, fx(z) = 6e7%®, z > 0. Find the company’s expected profit.

3.(20%)
Let X1, X3, ..., X, be a random sample from the following distribution with
density function

fz;0)y = (1/0H)ze™% 0<z <00, 0<0<c0.
Find the maximum likelihood estimator for 4.

4.(20%)
Let X, X5 have the joint pdf

flzr,22) =2, 0<zy <z < 1.

Consider the transformation

X1
X5’
Find the joint pdf of Y1, Y3, i.e., f(v1,v2)-

5.(20%)
If it is known that X has a mean of 25 and a variance of 16. Find
(a). A lower bound for P(17 < X < 33), and
(b). An upper bound for P(|X — 25]) > 12.

5_/1 == Y{Z == X2_




