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1. (15%) Two persons are involved in a situation where the public good, G, is privately provided. The
utility function of each individual is denoted as u;(G, x;) = a;In G + x;, forall i = 1,2 where x is a
private good. Denote g; as the amount of the public good contributed by the individual i such that
G = g1 + g>- Each individual’s budget constraint is shown as x; + g; = m;. Assume @; < a,. How
much will the individual 1 contribute, i.e. g4, in equilibrium?

2. (10%) Consider the game facing Player A and B below where X and ¥ both are integers. Nash
equilibrium is (Up, Leff). Find out the values of X and Y.

A—— B | Left Right
Up 6, X 8, Y
Down XY 12,.3
Figure 1
3. (10%)
(A) What is Pareto efficiency? (5%)
(B) Does oligopoly imply inefficiency necessarily? Why? (5%)
4. (10%) '
(A) What is the tragedy of the commons? (5%)
(B) And how to fix it? (5%)
5. (10%)
(A) What is transaction cost? Also with examples. (5%)
(B) What is the Coase theorem? Also with brief discussion. (5%)

6. (10%) Denote y as output, x; as input, and w; as input price for all i = 1,2. Drive the cost function
for each of the following production function given by
(A) ¥ = x1 + X2, (5%)

(B) ¥ = min {xy,x;}. (5%)

7. (25%) The market is in monopoly. The firm’s fixed cost is zero and marginal cost is ¢. The market
price demand function is given by: p = a — q. Assume a > c. Let CS be consumers’ surplus and 7
the profit.

(A) What is the price which maximizes 7 (5%)

(B) Following (A), what is the value of CS? (5%)

(C) And what is the value of deadweight loss? (5%)

(D)Let the regulator’s objective function be O(p) = a * CS + (1 — a)m, where a < 0.5. What is the
optimal price setting for the regulator? (5%)

(E) Draw a graph to demonstrate your answers through (A) to (D). (5%)

8. (10%) Denote W, as the competitive wage. Consider a union with an extension of Cobb-Douglas
preferences which takes the form: U(W, L) = (W — y)?(L — §)*~° where y and & are reference
values for wage (W) and employment (&) respectively. If 8,y and & are varied, the function can be
used to illustrate a variety of maximands.

(A) What are the values of 8,y and § if the union is to maximize wage bill? (5%)
(B) What are the values of 8,y and § if the union is to maximize the size of surplus over that
generated by competitive conditions. (5%)
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Answer the following five questions, equally weighted

WHEMMEKER EERE LS (5 KE, 3 100 4)

—

. (20%) Suppose X and Y are jointly distributed according to the joint pdf

fxy(z,y)==-Cz+3y), 0<z<1,0<y<1.

(G131 )

Find (a). fx(z)and (b). P(3 <Y <3|X =1). ]

2. (20%) If the random variable X has a Poisson distribution such that P(X =
1) = P(X =2). Find P(X =4). M

w

. (20%) Find the method-of-moments estimates for 4 and o2 based on a random
sample of size n taken from an N(u,0?) distribution. 2]

4. (20%) A random sample of size 2 is drawn from a uniform pdf defined over the
interval [0,6]. We wish to test

E%i =2
VETSUSs
Hyy @<

by rejecting Hy when vy + yo < k. Find the value for k& that gives a level of
significance of 0.05. &

5. (20%) Let x = (X1, X5, X3)' have a trivariate normal distribution with means
8, 4, and 2 and variance 16, 25, and 64, and with cov(X;, X3) = 6 and
coc(Xy, X3) = 4 and cov(Xs, X3) = 5. Let Y7 = 2X; +3X; + X3+ 2 and
Ys = 4X; + X3+ 3. What is the joint distribution of y = (Y3, Ys)' ? |

End of Questions.
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1. Consider a two-period endowment model with income (y and y’) and the consumer pays lump-sum

tax (z and ¢°) in the current and future period, respeetlvely The consumer chooses consumption (C

~and C’) in the current and future periods, and saving (s) in the current period. The real interest rate is

r. Consider that a representative consumer lives in this two-period economy and has a convex
preference over the current and future consumption. [50 pts]

(a) Write down the consumer’s current period budget constraint and its future- -period budget
constraint. Also, derive the (present-value) lifetime budget constraint of the consumer. [10 pts]

(b) Use the graphical approach to show the optimal consumption/saving bundle for the consumer to
be a lender. The figure should have C’ on the vertical axis and C on the horizontal axis. It
should also contain the lifetime budget of the consumers, and the indifference curve (IC). Make
sure you mark the slope of the budget line, its endpoints, the endowment point, the equilibrium
current and future consumption (C* and C’#), and the equilibrium saving (s*). [10 pts]

(c) Consider an increase in the real interest rate. Draw the new budget constraint in the figure, and
show how it affects the consumer’s intertemporal decisions on C, C’, and s? Explain your
answer with income and substitution effects, and show how it matters whether the consumer is
initially a borrower or a lender. [10 pts]

(d) Suppose that the ratio of good borrowers is A (0<4</) and that of bad borrowers is (7-4) in the
credit market. The good borrowers are all identical, and always repay their loans. Bad
borrowers never repay their loans. Banks issue deposits that pay a real interest rate “r " to a
lender, and make loans to borrowers. Banks cannot tell the difference between a good borrower
and a bad one. Consider that banks are in a perfectly competitive market and make zero profits.
Find the interest rate on loans (i.e., the interest rate paid by a borrower) determined by banks.
Explain the details how you derive it, and whether it is higher or lower than r. Besides, show
the consumer’s lifetime budget constraint in a figure with C” on the vertical axis and C on the
horizontal axis. [10 pts]

(e) Use the figure in (d) to show that Ricardian equivalence theorem may not hold under the
asymmetric information. Explain clearly how a tax cut in the current period will affect the
lifetime income for a borrower given that the government’s spending is unchanged. [10 pts]

Consider a two-period real model with investment. The consumer chooses consumption (C and C°) and
labor supply (Ns and N;’) in the current and future periods, and determines saving (s) in the current
period. The firm chooses labor demand (Nz and Na’) in the current and future periods, and determines
investment (J) in the current period. The capital accumulation is formulated by K’'=(7-9)K+I where K]
and K’ are the capital stock in the two periods, and d is the depreciation rate. The production functions
in the two periods are Y = F(K,N) and Y’ = F(K',N") and they follow the standard properties with
decreasing marginal product of labor and decreasing marginal product of capital. Now, suppose there
is a natural disaster that destroys part of the nation’s capital stock “X in the current period. Use the
two figures of the labor market and product market in the current period to show how the decrease in
current capital stock K impacts the equilibrium real wage w, labor employment ¥, real interest rate 7,
and aggregate output ¥ in the current period. [20 pts]

Hint: Plot the supply and demand of the current labor market (with the real wage “w” on the vertical
axis and the labor employment “N* on the horizontal axis) and the supply and demand of the current
product market (with the real interest rate “r” on the vertical axis and the aggregate output “¥™ on
the horizontal axis). Then, show how the decrease in K affects the supply and demand in the two
markets and how the equilibrium outcomes in the two markets change.

(Two more questions on the next page)
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3. Consider the Solow growth model without population growth or technological change. The parameters
of the model are given by s = 0.2 (savings rate) and = 0.05 (depreciation rate). Let k denote capital
per worker, y denote output per worker, ¢ denote consumption per worker. [20 pts]

1 2
(2) Suppose that the production function of aggregate outputs is ¥ = K2N3 where K denotes capital
inputs, and N denotes labor inputs. Rewrite the production function in per-worker terms, and
find the steady-state level of capital per worker. [8 pts]
(b) The golden rule level of the capital per worker, kg, maximizes consumption per worker in
steady-state. To obtain kg, should citizens save more or less? [12 pts]

4. Explain what the Laffer curve is and why it is an Inverted-U shape. [10 pts]
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