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Multiple Choice (1 point each)

Identify the letter of the choice that best completes the statement or answers the
question.

1. A consumer’s utility function is U(z,y, z) = by+min{z,2z}. Now, at p, = 1,p, = 5, and p, = 2,
which of the following descriptions is correct as p, marginally decreases.

A. The income effect increases the consumption of y.

B. There is no substitution effect.

C. There is no income effect.

D. The substitution effect increases the-eonsumption of z.

2. Suppose a consumer with a monotonic preference consumes only two goods. Then,
A. both goods need to be normal goods.
B. two goods are substitutes for each other.
C. if she has a downward sloping demand on one.good, so as on another good.
D. None of the above is correct.

3. Ann’s preferences can be represented by the utility function U(z,y) = (z - 3)2 + (y — 4)?, then
which of following is correct?

A. Her preference is convex.

B. Her preference is monotonic.

C. Commodity z is a “bad” for Ann.

D. If Ann has 10 dollars and p, = p, = 1, then Ann will consume z = y = 5.

4. Consider a monopolistic competition market with & limited number of licenses that can be
traded. In the long run, which of the following statements is incorrect?

A. All firms in the market earn zero profit.

B. Some firms have incentives to sell their licenses.

C. The potential entry firms will be indifferent between entering the market or not.

D. All firms produce at a quantity with decreasing average cost.

5. Consider a market with demand, Qp = 200 — 5P and supply, s = 5P — 75. The production
process causes pollution for the environment as a negative external cost per unit is represented
as Ec = Qs/5 + 10. If the government plans to levy a Pigouvian ad valorem tax, which of the
following is the correct tax rate?

A. 45%
B. 66%
C. 75%
D. 100%
_ — HERBEBLEE RTHS
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6. What is the producer surplus of the monopoly when it conducts perfect price discrimination,
given the demand function and marginal cost as @) = 10 — P and MC = 5, respectively?

A. 3125

B. 6.25

C. 12,5

D. 25

7. Among the following total cost functions of firms in a perfectly competitive market, which one
has a meaningful shutdown point (Qsnutdown > 0)7

A. 5@ +20Q? + 500 + 100

B. 5@Q3 — 20Q? + 50Q + 100

C. 5@Q% + 20Q? -+ 50Q) — 400

D. 5Q3 + 2Q? — 100Q) + 100

8. The long-run total cost function of a firm in a mongpolistic competitive market is TC(Q) =
7700Q — 100Q? + 1/3Q)3. Which of the following represents a possible long-run equilibrium price
and output? :

A. (P, Q) = (100, 100)

B. (P, Q) = (200, 150)

C. (P, Q) = (500, 120)

D. (P, Q) = (500, 180)

Player 2

A B C
A oL, T (a0
B (0,5) 1(12) | (7,4)
C -1,1) | (3,X) | (2,2)

Player«i

Which of the following values of X yields the above game exactly two pure strategy Nash equilibria?
A0
B.1
C. 15
D.3

10. Suppose a market has the following well-defined market supply curve: @ = P + 3. The market
structure of this market could be:

& o | T ERRELE KPS -
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(i) Perfect competition.
(if) Monopolistic competition.
(iii) Monopoly.
(iv) Oligopoly.

A. (i) only -

B. (ii) and (iii)

C. (i), (iii), and (iv)

D. (i), (ii), (iii), and (iv)
11. Suppose Iran has a comparative advantage over other countries in producing pistachios, but
other countries have an absolute advantage over Iran in producing pistachios. If trade in pistachios
is allowed, Iran

A. will import pistachios.

B. will export pistachios.

~C. will have nothing to gain either from exporting or importing pistachios.
D. will either import or export pistachios, but it is not clear from the given information.

12. In the Unites States, the CPI was 100 in 1983 and is 250 in 2018, then $100 in 2018 purchases
the same amount of goods and services as

A. $25 purchased in 1983.

B. $40 purchased in 1983.

C. $100 purchased in 1983.

D. $250 purchased in 1983.

13. Seeing a looming credit crunch, banks choose to hold more excess reserves relative to their
deposits. This action

A. does not change the money.multiplier, but inecrease the money supply.

B. does not change the money multiplier, but decrease the mohey supply.

C. increases the money multiplier, and increase the money supply.

D. decreases the money multiplier, and decrease the money supply. .

14. Suppose the inflation rate is high, but unemployment is at its natural rate. If the central bank
pursues a contractionary monetary policy, which of the following results would be expected in the
short run?

A. The short-run Phillips curve would shift to the left.

B. The short-run Phillips curve would shift to the right.

C. The economy would move up and to the left along a given short-run Phillips curve.

D. The economy would move down and to the right along a given short-run Phillips curve.

" . | HERREEE RPHS
o REEM A -




B L EUE R

113 FEE ALY AL RRAE
%R £LR
# R # B 48 g arsl| BERLEH | 2xe8| >3 6a(=)% =8
15. Which of the following would transfer wealth from old to young?
A. Increases in the budget deficit
B. Increases in housing prices
C. More generous education subsidies

D. Indexation of Social Security benefits to inflation

A. The Fed institutes an interest rate cut.

C. The price of oil increases.
D. All of the above.

17. Other things being equal, as the price level of a country increases,
A. its real value of money falls and its currency appreciates.

B. its real value of money rises and its currency appreciates.
C. its real value of money falls and its currency depreciates.

D. its real value of money rises and its currency depreciates.
aggregate supply curve?

B. a change in the money wage rate

C. an advance in technology

18. Which of the following shifts both the long-run aggregate supply curve and the short-run
A. a change in the price level
D. All of the above.

19. If the price level is constant and the slope of the aggregate expenditure curve in the Keynesian
model is 0.75, a decrease in investment of $100 leads to a(n)

A. decrease; $75.

B. increase; $75.

C. increase; $400.

in real GDP of
D. decrease; $400.

20. Suppose the economy is experiencing an unanticipated event. Real borrowing costs rise for
debtors due to the occurrence of this event. What kind of event might it be and what kind of
action could the Fed take to help the debtors?

A. An unexpected fall in price; increase the money supply.

B. An unexpected fall in price; decrease the money supply.

2

C. An unexpected rise in price; decrease the money supply.

.

o

D. An unexpected rise in price; increase the money supply.

—  HEARE LA RS -
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16. Which of the following results in higher inflation and higher unemployment in the short run?
B. The Fed raises interest rates.
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Problems and Short-essay Questions

1. David consumes two goods: pencils (z;) and erasers (z3). The price of a pencil is P, while the
price for an eraser is P,. David has m dollars. David’s utility function is

u(a:l, $2) = min{6x1 + 2,21 -+ 222'2}

a. (7 points) Calculate the marginal rate of substitution ( %f) for David.

b. (7 points) What are David’s demand functions in terms of P, P, and m.

c. (6 points) Suppose P, = 2, P, = 4, and m = 40. Moreover, if one buys 10 pencils or more,
he will get 5 erasers for free. What is David’s optimal choice now?

2. A perfectly competitive market in a small country has 50 identical firms. Suppose the market
demand function is P = 130 — ) and the supply curve of a firm is P = —50 + 50q, where P is the
market price, () is the market quantity supplied, and ¢ is.a firm’s quantity supplied. Please answer
the following questions in detail:

a. (5 points) What is the market supply curve?

b. (5 points) What is the market equilibrium under autarky?

¢. (10 points) Suppose the world price of the market product is 30, and the small country is
currently under free trade. What level of import tariff should the government impose to make

consumer surplus equal to 4512.57

3. Below are some data from the land of milk and honey.

Year | Price of Milk | Quantity of Milk | Price of Honey | Quantity of Honey
2020 7 10 2 15
2021 5 17 6] 3
2022 4 30 6 6

a. (6 points) Compute the percentage change in nominal GDP between 2020 and 2022.

b. (8 points) Suppose the government adopts the fixed-based approach to measure the real
GDP by setting 2020 as the base year. What is the cumulative real GDP growth rate between 2020
and 20227

c. (6 points) Suppose the government adopts the chain-linked approach to measure the real
GDP. What is the cumulative real GDP growth rate between 2020 and 20227
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4. Suppose the nominal exchange rate between the dollar and the euro is 2 euros per dollar. Answer
the following questions.

a. (5 points) The price of a book in Europe is 20 euros. If the purchasing power parity holds,
how much will the same book cost in the United States?

b. (10 points) If the price level in the U.S. is 120 and the price level in Europe is 150, what
is the real exchange rate in terms of European goods per U.S. good? By how much is the Euro
undervalued or overvalued than predicted by the purchasing-power parity?

c. (b points) If the nominal exchange rate between the dollar and the euro becomes 1.5 euros
per dollar, what will happen to U.S. net capital outflow?
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S HAFHE AR -




RIHEE KRS 113 L4548 BEERALABENE B4 F XA
21 R %18

BeERRERELER

A W OH B&itE %ﬁﬁ%'lgi

2R M 2A6 8( = )E 48

1. Suppose the density function of random variable 7 is as follows:

f(t) =0,t <0
fe?,0<t<ow
(a) Find f. (10%)
(b) Find P{T > 2}. (10%)

2. An academic study shows that a test water well drilled in a particular county should strike water with
probability of 0.1. What is the probability that the fourth water strike comes on the sixth well drilled? (15%)

3. Suppose the reaction of a student to a situation in an experiment may take one of the following two forms, X
or Y. If an experimenter wishes to estimate the probability p that a student will react in form X and expects p
to be 0.6, how many students must be included in the experiment? Assume that the error of estimation is less
than 0.08 with probability equal to 0.9 (zoos=. 1.645; Zoos= 1.96; zoooeo= 2.33 ; ®(1.50) =
0.9332, #(1.58) = 0.9429, ®(1.64) = 0.9495, where ®(x) = Pr(X < x)). (15%) |

4. Suppose that Ty and T, are random variables and have the joint density function given by

f(t,, t,) =6(1=1,),0<t|<t, =1
0, otherwise
(a) Find E(Ty). (10%)
(b) Find V(T3). (10%)
(c) Find E(T; — 3T,). (10%)

5. (a) What is an unbiased estimator? (10%)
(b) What is an efficient estimator? (10%)

— HERRBEL > R TS -
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Problem 1 (20 points) (10 % each)

BEvaluate the integral

(a)
/w‘” Inzdz, o € R.

(b)

/°° T 3 d
(22 — 2z + 3)(z2:+ 22 + 3) ‘

Problem 2 (10 points)

(a) Evaluate the limit

= lim E R
7300 -+2
where m is a positive integer.

(b) Compute lim,,—e0 Iy

Problem 3 (10 points)

Suppose that the function f(z) is continuous on [a,b] and differentiable on (a,b), and
0<a<b If fla) =ko, f(b) = kb for some k, show that there exists ¢ € (a,b) such
that the tangent line of"y=_f(z) at"c passes through*the origin.

Problem 4 (10 points)

If y = f(u) and v = g(z), where f and g are twice differentiable functions, with
9(0) =1, f1) =2, ¢'(0) =2, f(1) = —1, ¢"(0) = 1, and f"(1) =3, Find ¥ [, .

& s | T FERBELE AT
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Problem 5 (10 points)

Evaluate the the iterated integral

/ / sin(y?)dydz, a > 0.
0 Jz

Problem 6 (10 points)

Find the values of a for which the'improperiintegral

/ °° dz
1 241+ /1)
converges.

Problem 7 (15 points)

Let I, = fooo z'e “dx.

(a) Find the recursive relation between I, and I, 4.
(b) Compute I3.
(¢) Find the general formula of I,.

Problem 8 (15 points)

Find the local maximum and minimum values and saddle point(s) of the function

flz,y) = 2% — % + 32% + 32 — 9.
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1. (20 pts) Please explain the following items.

(a) (10 pts) Bayesian Estimates and Minimax Principle

(b) (10 pts) Uniformly Most Powerful Tests

2. (10pts) An application processor for a small life insurance and annuity
company processes all applications for both products. Applications ar-
rive according to a Poison process at-a rate of 6 per hour and any one
application has probability 0.4 of being for an annuity policy.

Calculate the probability that the next 3 applications received are for
life insurance. (A) 0.18 (B) 0.22(C) 0.26 (D)»0.30.(E) 0.34

3. {10 pts) Let X3, X5, - -, X3y be a random sample from a uniform dis-
tribution on (0,1). Let Xy < X5 < Xay < - - £ X(gg) be the order
statistics. = Determine the cumulative distribution Function Fy(y), of
Y =Xy yfor0<y <1 '

4. (10 pts) Let {z;};; be an independent and identically distributed sample
from a Poisson distribution with parameter ). Calculate the maximum
likelihood estimator of the parameter F(X?), denoted as 7. Explain the
asymptotic distribution of T' (Please specify the distribution name and
parameters).

5. (15 pts) Let the conditional prebability that a pérson insured at age z
will attain age x + ¢ is given by

1 3
(_tf_.) VE>0
l1+xz+t¢

(a) (b pts) Calculate the probability that this insured person will die
within two years at age 20.

(b) (10 pts) Estimate this insured person’s expected future life time at
age 41.
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6. (15pts) Let X have the p.d.f.

z -z

f(z:6) = *(1—-60)"2, 0<z<1 '
0, elsewhere

We test the simple hypothesis Hj : §= ;i against the alternative com-
posite hypothesis H; : § < }I by taking a random sample of size 10 and
rejecting Hj if and only if the observed values z, z5, - - - , 21 of the sam-
ple items are-such that Z z; < 1. Find the power function K{(8),
9 < 3, of this test.

2=l

7. (20pts) A drunken man wanders around randomly in a large space. At
each step, he moves one unit of distance North, South, East, or West,
with equal probabilities. Choose coordinates such that his initial position
is (0,0) and if he is at (z,9) at some time, then one step later he is at
(x,y+1), (,y=1),(z+1,9),0r (x—1,y). Let (X,,Ys) and R, be his
position and distance from the origin after n steps, respectively.

General hint: note that X -is a sum.of random variables with possi-
ble values —1,0,1, and likewise for ¥;,, but be careful throughout the
problem about independence.

(a) (5 pts) Determine Whether or not X, is independent of Y;, (explain
clearly).

(b) (10 pts) Find Cov(X,,,Y,). (Please simplify.)
(c) ( 5 pts) Find E(R,). (Please simplify.)

s = —~HERBBLEE > RTFHS -
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