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2. Suppose that a household has the two-period utility function:
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B3 30 4 5 4 5 4°) Note: Answer all the questions on the separate sheets. Please label

question numbers clearly, and write legibly.

. Consider a continuous time Solow growth model. The aggregate production function is specified as
Y =[aK’+(1-a)N°]", where K is aggregate capital, N is the number of workers, & €(0,1) is a
parameter governs the income share of capital, and 1/(1—o) <o is the elasticity of substitution
between K and N . The economy has a constant worker growth rate N/ N = n, a constant saving rate
5 €(0,1), and a constant capital depreciation rate of & € (0,1). Let I denote aggregate investment, and
the law of motion for capital is dK /dt = K =1-6K . Let k= K /N denote capital per worker. Then,
we can derive dk / dt = k = __(1)_ (as an explicit mathematical function of & ), and solve for the steady

state capital per worker & =_(2) (as a function of exogenous parameters).

C,7-1 77—
= +
-0 l-o

Lt

1
;o>0and 0< <1,

where C; and C, stand for current and future consumption respectively, o denotes the relative risk
aversion, and / represents the discount factor. The household receives a fixed income Y in each
period, and its budget constraint is indicated as C,2+C, /(1+7)=Y[1+1/(1+r)], where 0 <r <1 is the
interest rate. The household chooses C, and C, by maximizing the two-period utility subject to the
budget constraint. Then, the condition for the optimality of intertemporal consumption can be derived
as _(3) . The household is a saver when the condition: __(4) _is satisfied.

. Consider an IS-LM model:

ac
—__=C, < ﬁ:]R<0,anda’[—ﬁ'/j:fﬂ’fy>0,
dy-1) dR day

1

Y=C -T)+I(R)+G+ X~ IM(Y): 0<

y—:L(Y,R); §£=L}, >0 and d—L:LH <0.

P dY dR
where Y, C, 7,1, R, G, X, IM, M, P,and L are output, consumption, tax, investment,
interest rate, government spending, export, import, money supply, price level, and real money demand,
respectively. The tax function is specified as 7' =17, +¢Y, where 7, > 0 denotes the lump-sum tax, and
0 <t <1 denotes the income tax rate. The slope of IS curve can be derived as __(5) . The effect of the
increase in money supply on output can be calculated as __(6) .
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1. ] 22 (3% 10 4°) Note: Answer the question on the separate sheets. Please label question

numbers clearly, and write legibly.

TR &£ B & & 418 45 #(consumer price index, CPI) &9 5 mg, & % 52 M1 #9538 18 & (24 GDP t2
UMl &) - 3 B @ &542 %1% X Milton Friedman % 2§ & # & 493 3% | “Inflation is always and
everywhere a monetary phenomenon.” 3XF] A F B 388 #7 78 i % 7% (5 448 (2020Q1)4% > £ R4 4
Gh 4 IR % 0 3 P ET S IR MR b il Friedman #4955 & ©

The (annual) growth rate of CPI (%)

10.0
8.0
6.0
4.0
2.0
0.0

M1 velocity = GDP / M1
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[Questions 1 and 2 are multiple-choice questions. One point will be deducted for each wrong choice. If
the score of the question is below zero or none of the choices are selected, the question will be scored as

Zero.

Question 1 (5 points) Multiple-Choice Question
Consider a game of two players. Player 1 has two strategies, T and D, and player 2 has two strategies, L

and R. The payoff matrix is in Figure 1.

L R

T a, b &4

D e, g. h

Figure 1
Which of the followings is correct? (There may be more than one correct answer.)

(A)If ¢ > a, the strategy profile (T, L) cannot be a Nash equilibrium.

(B) If d > b, the strategy profile (T, L) cannot be a Nash equilibrium.

(C)If g > a and h > b, the strategy profile (T, L) cannot be a Nash equilibrium.

(D) Consider the strategy profile (T, L). If the payoffs are such that player 1 wants to deviate from
playing T, and player 2 wants to deviate from playing L, then the strategy profile (D, R) must be a

Nash equilibrium.
(E) If ¢ = e = g and d = { = h, then the strategy profile (D, R) is a Nash equilibrium.

Question 2 (5 points) Multiple-Choice Question

In a second-hand car market, there are 100 high-quality cars and 100 low-quality cars that may be sold.
There are 200 potential buyers, and each potential buyer will buy at most one car. Each seller values a
high-quality car at 3000 dollars and a low-quality car at 1000 dollars. Each buyer values a high-quality
car at 3500 dollars and a low-quality car at 1500 dollars. Sellers know the quality of the cars that they
sell and have options of not selling their cars. Buyers cannot observe the quality of a car on the market.
However, buyers know correctly the ratio of high-quality car and low-quality car that are for sale.

Which of the followings is correct? (There may be more than one correct answer.)

(A) All the high-quality cars are sold.

(B) All the low-quality cars are sold.
(C) The estimated value of a car for sale from a buyer’s perspective is 2500 dollars.

(D) The estimated value of a car for sale from a buyer’s perspective is 1500 dollars.
(E) The price of a car sold on the market is at most 1500 dollars.

Question 3
Consider a consumer with the budget m, and there are two goods, good | and good 2, that he/she can

consume. The consumption of good 1 is x;, and the consumption of good 2 is x;. The price of good 1 is

P4, and the price of good 2 is p,.

(A) (10 points) If this consumer’s utility function is u(xq, x,) = x; + x,, what are his/her demand
functions for each good? (We assume p; < p, for this question.)

(B) (10 points) If this consumer’s utility function is u(x;, x,) = min{x;, x,}, what are his/her demand
functions for each good?
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For the following questions (C) — (F), we assume that this consumer’s utility function is u(xy, x;) =
x2S,

(C) (10 points) Suppose p; = 2, p, = 3, and m = 10. What are his/her demand functions for each good?

(D) (10 points) Following question (C), if the price for good 1 is changed to p; = 1, what is the (Slutsky)
substitution effect?

(E) (5 points) Following questions (C) and (D), what is the income effect?

(F) (10 points) Following question (C), suppose the government imposes a quantity tax on good 1, so that
consuming x, requires paying a tax of tx;. Let ¢ = 1. What is the consumer’s optimal consumption

bundle?

Question 4 (15 points)
Consider a monopoly firm that produces goods for two separate market, market 1 and market 2. Let the

quantity produced for market 1 be y,; and the quantity produced for market 2 be y,. The (inverse)
demand function for market 1 is p(y;) = 2 — y;, and the (inverse) demand function for market 2 is
p(y;) = 3 — y,. The cost function for production is c(yy,y,) = (¥, + y2)*. For this firm to maximize
the profit, what are the optimal productions of y; and y,.

Question 5
Consider a market where there are an incumbent firm, Firm 1, and a firm that considers entering the

market, Firm 2. Both firms produce the identical products.

Denote the amount that Firm 1 produces as y;, and denote the amount that Firm 2 produces as y,, if Firm
2 enters the market. The cost of production is zero for both firms. The (inverse) demand function of the
market is p(Y) = 10 — (y; + y,). Firm 2 need to spend a fixed cost E = 3 in order to enter the market.

Firm 2 first decides whether to enter, and Firm 1, after observing Firm 2°s decision, chooses whether to
fight against Firm 2. If Firm 2 enters, both firms engage in quantity competition in the following way. If
Firm 2 enters and Firm 1 does not fight, both firms compete as in the Stackelberg model, where Firm 1
plays the leader and Firm 2 plays the follower. If Firm 2 enters and Firm 1 fights, Firm 1 produces y; =
y; = 7, and Firm 2 produces a profit-maximizing amount as a response to Firm 1’s production. If Firm 2
does not enter the market, Firm 1 produces the profit-maximizing amount y; = y;. Figure 2 expresses

the game tree of above extensive-form game (without specifying the payoffs).

Not Fight - Payoffs in question (A)
. Fim1 =
Entry . T
Fight 7 Payoffs in question (B)
Frim 2
No Entry - \
4 Firm 1 Payoffs as a result of
Firm 1 produces y; = y; and y, = 0.
Y1 = Vi
Figure 2

(A) (10 points) Suppose Firm 2 enters and Firm 1 chooses not to fight. Both firm compete as in the
Stackelberg model, where Firm 1 is the leader and Firm 2 is the follower. What are the profits for
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both firms?

(B) (5 points) Suppose Firm 2 enters and Firm 1 chooses to fight and produces y; = y; = 7. What are the
profits for both firms? (In this question, treat the fixed cost £ = 3 as a sunk cost for Firm 2 and find
the optimal y,, and then calculate the resulting profits for each firm.)

(C) (5 points) What is the Nash equilibrium of this game?
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Answer the following five questions, equally weighted
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Y

. (20%) Suppose that X and Y have a bivariate uniform density over the unit
square

0<z<l, O0<y<l1;
elsewhere.

fX,Y(xﬁy) = { S,

(a) Finde. (b) Find PO< X <3, 0<Y <) [ |

bo

. (20%) Given the joint pdf
fxy(z,y) =27 0<z<y, y>0.
(a) Find P(Y < 1|X <1). (b) Find P(Y < 1|X = 1). &
3. (20%) Consider the pdf defined by
2
s

(a) Find E(X). (b) Find Var(X). O

4. (20%) Use the method of moments to estimate 6 in the one-parameter beta
distribution

Fale) =8z, Dxwel =

ot

. (20%) Suppose that a random sample of size 5 is drawn from a uniform pdf

L 0<y<®;
B o a> bl
Fr(y; ) { 0, elsewhere.

b
We wish to test
Ho 1= 2

vET8US

H1:9>2

by rejecting the null hypothesis if ¥mae = k. Find the value k that makes the
probability of committing a. Type I error equal to 0.05. [ |

End of Questions.
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