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I. Multiple Choice () points each)
Identify the letter of the ‘choice that best completes the statement or answers the
question.

1. Holding all other forces constant, when the price of gasoline rises, the number of gallons of -
gasoline demanded would fall substantially over a ten-year period because
A. buyers tend to be much less sensitive to a change in price when given more time to react.
B. buyers tend to be much more sensitive to a change in price when given more time to react.
C. buyers will have substantially more real income over a ten-year period.
D. the quantity supplied of gasoline ingreases very little in response to an increase in the price
of gasoline.

2. Suppose that Mike is filling-out a survey. The survey asks him what he would do if the price
of his favorite shaving gel increased. Mike reports that he would switch to a different brand. The
survey then asks what he would do if the price of all shaving gels increased. Mike reports that he
must use shaving gel, so he would have to adjust his spending elsewhere. These examples illustrate
the importance of

A. changes in total revenue in determining the price elasticity of demand.

B. the definition of a market in determining the price elasticity of demand.

C. a necessity versus a luxury in determining the price elasticity of demand.

D. the time horizon in determining the price elasticity of demand.

3. Suppose that Elmer’s hourly wage increases, and he decides to work fewer hours. For Elmer,
the substitution effect of the wage.change is

A greater than the income effect.

B. equal to the income effect.

¢, smaller than the income effect.

D. We do not have enough information with which to answer the question.

4. In the work-leisure trade-off analysis, if tax reductions induce a consumer to work more, an
explanation for this occurrence is that

A. leisure is an inferior good.

B. leisure is a Giffen good.

C. the substitution effect dominates the income effect.

D. the income effect dominates the substitution effect.
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5. Which of the following production functions exhibits constant returns to scale?
A Q=K-L.
'B. Q = K04. 104
C.@Q=K+L-2.
D.Q=2K +3L.
6. Consider a market demand function ) = i +8)3 There is a monopolist in the market

with no fixed cost, and its marginal cost is $8 at all levels of output. "What price will it charge to
maximize its profits?

A. 20

B. 12

C. 10

D. 16

7. Josh sells mojos as a monopolist in a market with two consumers, Lyle and Yu-Min. Lyle’s
demand function for mojos is @ = 20 — Pr. Yu-Min’s demand funection is Qy = 10 — Py. Josh
only knows there are two consumers but does not know who has a higher demand. Therefore, he
decides to offer two options Oy = (gy,m1) and Oy = (g2, m,). If a consumer chooses O;, he pays
m; dollars to buy g; mojos. Consumers can only choose one offer, and resale is not allowed. If Josh
wants to practice 2nd-degree price discrimination, which of ' the following offers should he use?

A. O; = (20,200) and Oy = (10, 50)

B. O; = (20,125) and O = (8,48)

C. Oy = (20,140) and Oy = (6,42)

D. O; = (20,165) and Oy = (4, 32)

8. In the game matrix below, the first payoff in each pair goes to player A who chooses the row, and
the second payoff goes to player B, who chooses the column. Let a, b, ¢ and d be positive constants.

Player B
Left Right
Player A Top a,l b,0.5
Bottom 1,c 2,d

If the game only has a mixed-strategy Nash equilibrium, then we can conclude that
A b>aandd>c.

B.a>1and d <0.5.

C.a<landb>2.

D. None of the above is correct.
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9. Concerts in Taipei Dome cause noise and earthquake-like vibrations for surrounding residents.
According to an estimation, there are 1,000 residents affected, and the average mental damage per
concert for each resident is Dr = 5 4 @), where @) stands for the number of concerts per month.
On the other hand, the monthly concert revenue of Taipei Dome is Ry = 10, 000Q — 1, 000Q2. The
marginal cost of holding each concert is 1,000. What is the socially optimal number of concerts?

Al

B.3

C.5

D.7

10. Which of the following is not a characteristic of a public good?
A. Tt is not excludable.
B. It is not diminished or depreciated as additional people consume, the good.
C. Its benefits cannot be withheld from anyone:
D. Because it is a free good, there is no opportunity cost.

11. Which of the following events would decrease the unemployment rate?
A. A decrease in the labor force combined with an increase in the total population.
B. A decrease in the labor force, with no change in the number of employed workers.
C. A decrease in the number of employed workers, with no change in the labor force.
D. An increase in the labor foree, with no change in the number of employed workers.

12. Which of the following policies is considered quantitative easing?
A. The central bank prints money and directly transfers it to financial institutions.
B. The central bank purchases short-term government bonds.
C. The central bank sells short-term government bonds.
D. The central bank ﬁurchases long=term-government-bonds.

13. In the long run, what is the primary cause of inflation?
A. Increase in the minimum wage.
B. Government’s currency manipulation.
C. Growth in the money supply.
D. Protective trade policies and high tariff rates.

14. All else being equal, which of the following outcomes would we expect from a decrease in
Taiwan’s interest rates?
A. Citizens decide to hold more foreign bonds.
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B. Citizens choose to hold more currency.
C. Domestic business owners decide to invest in new equipment for their factory.
D. All of the above are correct.

15. If inflation expectations rise, the short-run Phillips curve shifts:

A. to the right, so that at any inflation rate, unemploymenﬁ is higher in the short run than
before. ‘

B. to the left, so that at any inflation rate, unemployment is higher in the short run than before.

C. to the right, so that at any inflation rate, unemployment is lower in the short run than before.

D. to the left, so that at any inflation rate; unemployaent is lower in the short run than before.
16. In a world described by the classical dichotomy, assuming GDP and the price level are given, if
President Trump raises U.S. import tariffs while all other factors remain unchanged, how will this
policy affect Taiwan’s loanable funds market?

A. The real interest rate will increase.

B. The real interest rate will decrease.

C. The real interest rate will stay the same.

D. It will shift both the demand and supply of loanable funds simultaneously.

17. Consider a partial equilibrium model for good A in Taiwan. - If President Trump raises U.S.
import tariffs on that good, thereby reducing Taiwan’s export prices, and assuming Taiwan is a
small country and the U.S. is a large country in the market for good A, how will this affect Taiwan’s
consumer surplus? "

A. It will increase.

B. It will decrease.

C. It will stay the same.

D. The change will be ambiguous.

18. If President Trump raises U.S. import tariffs, assuming all other factors remain unchanged,
how will this policy affect Taiwan’s economy according to the classical Keynesian model?

A. The output will decrease but the price level will increase.

B. Both the output and price level will decrease.

C. The output will decrease but the price level will stay the same.

D. The output will increase but the price level will stay the same.

19. If President Trump raises U.S. import tariffs and leads to workers in the associated industries
in Taiwan losing their jobs and other things being equal, how will this affect the natural rate of
unemployment in Taiwan?
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A. It will increase.

B. It will decrease.

C. It will stay the same.

D. It depends on how the cyclical unemployment rate changes.

20. In the long run, assuming GDP and price level are given, if investors in Taiwan fear that
President Trump will raise the U.S. import tariff in the near future and other things equal, how
will this affect Taiwan’s economics?

A. An increase in net export of Taiwan and a zise in the real interest rate

B. A drop in net export of Taiwan and a rise in the real interest rate

C. An increase in net export of Taiwan and a drop in the real interest rate

D. A drop in net export of Taiwan and a drop in the real interest rate

II. Problems and Short-essay Questions

1. A competitive market currently has 120 firms, all of which has a total cost function of T'C(q) =
9+ 11q + ¢, where ¢ denotes the quantity produced by each firm.

a. (10 points) Currently, the market price p = 19. What is the total quantity supplied in the
market? How much profit does each firm make in the short-run equilibrivm?

b. (5 points) What is the long-run equilibrium price? Suppose the market demand is given by
p=235— 51562, where () denotes the market quantity demanded. How many firms are there in the
long-run equilibrium?

c. (5 points) Suppose now the government levies a $2 specific tax on each unit of the output
produced. How many firms are there in the long-run equilibrium?

2. An industry has two firms, A and Bj preducing output ab eonstant unit costs of 1 and C' > 1
per unit, respectively. The demand function for the industry is

L
°=3%

with V > C.

a. (10 points) Suppose two firms are Cournot competitors. Find the equilibrium price, quantities
produced, and profits for two firms.

b. (10 points) Suppose two firms are Bertrand competitors. Moreover, when both firms set
identical prices, all consumers purchase from the more cost-efficient firm. Find the equilibrium
price, quantities produced, and profits for two firms.
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3. Consider consumers in Country A and Country B, who each consumes 2 units of bananas and 5
units of pizza every year. The currency unit of Country A is AD, and the currency unit of Country
B is BD. Please answer the following questions in detail:

a. (10 points) Assume that in year 2000, the prices of bananas and pizza in Country A were
3 AD and 5 AD, respectively, and the prices of these items in Country B were 2 BD and 2 BD.
Suppose the purchasing power parity holds between the two countries. What was the nominal
exchange rate of AD in terms of BD in year 20007

b. (5 points) Does the law of one price hold according to the information in (a)? Why or why
not? ' A

c. (5 points) In 2001, the price of bananas and pizza in Country A became 2 AD and 6 AD,
respectively. Please calculate the CPLindex of Country A in 2001, using 2000 as the base year.

4. In this question, we will examine the monetary and fiscal policies of Country Z. The economy
of Country Z is described by the following equations:

¥ =C+1I1+HG
C = 1004 0.5(¥= T)
T = 300 — 50r

where Y is GDP, C is consumption, [ is investment, G is government spending, T is taxes, and r
is the real interest rate (for example, if the real interest rate is g%, then 7 = g).

Country Z has recently experienced a significant negative economic shock. The president plans
to implement policies aimed at stimulating the economy. At first, the president considers an
expansionary fiscal policy and the corresponding multiplier effect.

a. (2 points) What is the marginal propensity to consume (MPC) in this economy?

b. (3 points) Calculate the fiscal multiplier.

¢. (5 points) Suppose Country Z receives foreign aid, which enables an increase in government
spending without raising taxes. Given a change in government spending (AG = 50) and no change
in taxes (AT = 0), what is the resulting increase in aggregate demand?

In Country Z, the nominal interest rate is fixed at 8%. The current growth rate of the money
supply is 7%, and the current inflation rate is 5%. To stimulate investment, the central bank
increases the growth rate of the money supply to 9%.

d. (2 points) What is the inflation rate after the central bank’s monetary policy?

e. (3 points) Referring to the Fisher effect (Fisher equatlon) calculate the new real interest
rate after the monetary policy.

f. (5 points) Given the change in the real interest rate, calculate the change in investment (A7 )

What is the resnlting increase in aggregate demand?
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1. BEARSEIERYEE#ERR (Standard Error of the Mean, SEM) EBRREE -
A) BB EREER
B) B EIEEREE
C) BRI I ENESR
D) BAEEE

0. ERERET  BREKE (a) AR
A) BRI REHIIER
B) B BB — s v
O HAIREEEE
D) fREcieERIgtaTTisg

3. OHREEEH

A) BHEVEARIEE RRIEC

B) BEAHIA - BAIIEH IS M E AR i
O BAREEFN RS

D) HEANEHEGERRE

. FEEBRSIT  SREGE (R BB
IR =

B) SRR SR S L]

C) B BTSN

D) [ S8 R

5. % p-value NRBEE/KE o - RIFE -
A) BRI

B) TE4ERE R

C) B DBAR

D) WhnEEE K%

6. EFEAZTAEREFEIR SRR EBR I HEEREIGYE Multicollinearity) » &R FTAERIEERRE |
A) BAHY ( R?) ETRE

B) Lﬁfﬁ{%‘%tﬂﬁﬁi%}fﬁm

O R

D) BE KRS
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7, B AT IR » BEAANARE (ny= 50 ) fl (ny= 60 ) BEHRAEFEIRESE -
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A) BEX t mE

B) BoEEAR t e

C) BB t e (BERBEEEE)
D) RFIRE

8. IEFRIFFIOMTS » ARIMA BRI PEI2E (o, d, @) IR -
A) BHBEBE - BEELSKE - BEITPIREEE

B) HRANE - SR FREE

C) BEH -~ HEHE ~ T

D) RETTOR ~ B A ~ BEiREE

0. EMERIAE (r = 0.85 ) HREME (R°) HER:
A)0.7225 B)0.85 C)0.9225 D)0.95

10. FEREEFTh - EREEERREA » TSR~ -
A) BEAEERKGE

B) FEEFZEM (Heteroscedasticity)

C) FEZELGHE

D) HEECREE

11. B4R ES ERGHE Multicollinearity) F > FIAEHVGESRIE
A) EEFAREIEERREVI

B) BEBONERERTE

C) EEHREIEET A BE

D) HEHRE ( R?) B

12. THIGES e o ARAE R R RS EE ?
A) t 1RE

B) F i %E

C) RITHE

D) Z 1% 7€
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13, FERSTEESIAD » (9% (WhiteNoise) MBAEFVIEE -
) FoRIE A

B) EAEIRIASE O

O) EREEETIEEE

D) FoiH R BT RARE

14, FEIERFEFI54 » ADF (Augmented Dickey-Fuller) #EMEERARE
A) HHlE AR

B) MR =M

C) SR E R

D) Ml ELaiE

15. 1€ GARCH #5#I s » 3= 22 F A s raie i 2
A) B

B) Z=HHE

C) EIhEM

D) EEEEME

A) HESE
B) 1EE5A
C) IERESTR
D) RJ75370

17. BERDSH ®CA) T > HEUE.(Fizenvalues) MR 7
A) FOREFHRIVEERE

B) RAEHEERTNEES

O) FRERHREZ HIVEERE

D) AR EIEERNITE

18. 7 PCA = » AMAEEREERINERKD 7
A) HRBRIRERNREDF

B) HRFBER/NEIATRF

C) HAFBERREINRF

D) BREEEEHEE

16, EREREN YIRS U, B v = =\In (DA
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19. 41RAE PCA > F{ERBERINES » ERRATE?
A) REBRDERT RETER

B) &£ LA RS

C) BRI sEFEI &R

D) BERRERE(E

0. ZEPEEE X T Y 381 - RIREERE ( EQXIY)) SR
A) E(X) B) E(Y) O ERXY) D) E(¥[X)

1. B EXIY)=2Y+1 » H EY)=3 > Rl BX) EH?
A)7 B)6 OS5 D)4

0. BEiEE X Y BN e el REFEIE BXXTY) WIMEEE ?
A) B—EER

B) e ¥ BIRE

C) EfEidsss X el

D) B2 Y &R

23, TEGETEE T » #HEUEEEES (Overfiting) IS ERTE ?
A) IEEIFE R EERIAE E E R _

B) A TR BT BEMBRSIREE

C) SRS T REIEER -

D) #EEISE 2 ANSBUR S EE

24, TE4RETEEE R » Bias-Variance fE75 (Bias-Variance Tradeoff) By UigEa @ (172 ?
A) FE(ElRZE (Bias) FIDABEIEFFE(EITZE (Variance)

B) feEEil AR T

C) REE =2 MEEEa s

D) BT EREEERE

25. TESETEE T - X XEEEE (Cross-Validation) BYFEHE A ?
A) e GREE RS

B) M GREENEE

C) FHEEEINTZ AR

D) BB RS
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Problem 1 (20 points) (10% each)
Evaluate the integrals.
(2)
3 42
./o V1 az.
(b)
/ 323 — 2z -2
oAz +1)
Problem 2 (20 points)(10% each)
Find the following limits if they exist.
() :
Hm (1 — cosz)7m=.
0t
(b)
__1_ _ 1
a1 Ng :c—l)' )
Problem 8 (15 points)(15%)
Let o
F(g) = / cos(t? -+ t)dt.
0
() (6%) Find F'(z).
(b). (9%) Find
)
z-0 g2
s | T ENBRLEE - X F3a -
# = o REmEHANK -
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Problem 4 (15 points)(5% each)

(a) Derive the MacLaurin series of
tan 'z
(b) Find the value of a € R such that the limit

. sin(az) — sinz — tan"'z
Km
z—0 z3

is finite.
{c) Evaluate the abeve limit:

Problem 5 (15points)(16%)

Find the maximum and the minimum of the function

f(mzy) = 33:2 - 2y2
on the curve
2z% — 2y + 97 = 1.
Problem 6 (15 points) (5% each)

Lei‘: B e

(2) Find the Taylor-series forf(z)at £ =0.
(b) Calculate : !
/ ie*di
0

and find"its"Taylor series'abo="0.
(c) Find the sum
= 1
Z ni(n+2)

n=0"
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1. {30 pis) Please explain the following items.

{a) (10 pis) Likelihood Ratio Tests
{b) {10 pts) Exponential memoryless
{c) (10 pts) Convergence in distribution

2. {10 pts) An insurance company models the number of claims it receives

in a year using the following distribution. Let X represent the number
of claims filed for natural disasters {e.g., earthquakes, hurricanes) in a
given year, where:

Xc —A
fX(x} P 32031321“'3

with A = 2. For each claim received, there is a 50% chance that the
claim is for damages caused by flooding. Let ¥ represent the number of
flood-related claims in a vear. 'What is the distribution of ¥?

{a) friy) =&

) ) =5

{¢) frly) = —Mﬁ =
@ frly) = ";3{"”

{e) None of the above.

{i0pts) Which of the following statements about the Central Limit The-
orem {CLT) is incorrect?

{a) The CLT describes the sampling distribution of population mean.

{b) When using the CLT, the population from which the data is drawn
does not need to follow a normal distribution.

{c) When using the CLT, the population from which the data is drawn
does not need to consist of continuous data.

{d) When using the CLT, the sample size must be sufficiently large.
{(e) None of the above.
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4. {10pts) Let X have a Poisson distribution with mean A. Find a trans-
formation u{X) so that Var[u{X)] is free of ), for large values of A.

Hint: Use Tylor Expansion u{X) = u{A)+R'A)H{X-X) +ﬂl2i\3(X -A)2,
and higher terms can be neglected when X is large.

5. (20pts) Let X;,Xs,...,X, be iid. random variables with cumulative
distribution function F{-), and counsider the statistic

Fofmy= Z IX; < ),
zr:l
where I{-) is the indieator function.
{a) (5 poinis) Prove that B[F, (2)] = F(z).
{b) {10 points) Derive the variance of F,(z).

{b) (5 points) Determnine whether F,{z) is the UMVUE (Uniformly
Minimum Variance Unbiased Estimator) of #{z). Justify your an-
swer. ‘

6. {20 pts) If X3, ..., X, 18 a random sample from a geometric distribution
P(X =3z) =01 —0)" "5 3(2),
and assume § follows a uniform prior on (0, 1).

{a) (10 pts) Find the posterior distribution of 6.

{b) {10 pts) Determine the Bayes estimator of § under squared error
loss, where the loss function is defined as

L(0,6(Xy,..., X)) = (6(X1, ..., X)) — 6)%

X AR RALE KT
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