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1. Let f be a bounded real-valued function defined on some closed interval [a,b] that contains -
¢, where a < ¢ < b, please write down the (¢, §)-definition for the following statements

(1.1) The limit of f(z) as = approaches ¢ is K. (5pts.)
(1.2) f(z) is continuous at £ = c. (10pts.)

(1.3) f(z) is differentiable at z = c. (10pts.)

(1.4) f is Riemann-integrable on {a,b]. (5pts.)

2. Test the convergence of the following series.

(2.1) To1 7=t (5pts.)
(22) 3o *:;;i (5pts.)

(2 3) En—ﬁ (n_.4)1 (5Pt5')

3. Find % for each following equation:

(3.1) z° +y° = 5zy. (5pts.)
(3.2) =¥ = ¢®. (5pts.)

4. Evaluate the following integrals:
(1) [ V2ze!~V='de. (5pts.)
(4.2) f;(1+$)e%dx (5pts.)
(43) [= e o dz. (5pts.)

5. Find the Taylor approximation of order two for each following function at the given point:

(6.1) flz) == Y
(5.2} F(z,y) =e™ ln(w) at (:r:,y) = (1,1). (10pts.)

6. Find the maximal value of f(z,¥) = vz + /¥ in the following set:
{(z,y) € R} 212z +2y <5} .

Moreover, what are the corresponding values of #* and y* such that f‘(m*,y*) attains the
maximal vaule? (10pts.)
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1. Sean consumes two goods, x; and x,. His utility function is U(x,,x,) = x)x, . The prices of the two

goods are p1=$2 and p,= $2, and Sean’s income is $30.

(a) Find Sean’s optimal consumption bundle (x,,x,)= (D

(b) Suppose that the price of x; increases from $2 to $4, while the price of x; and Sean’s income do not
change. Find the Slutsky substitution effect and Slutsky income effect of the change in x; due to this

price change. The substitution effect is Ax’ = ) , and the income effect is Ax] =

&)

2. Consider a market of automobiles where the inverse supply curve is P = 10 + 2Q and the inverse
demand curve is P =40 - Q. Suppose that the government imposes a price ceiling which equals 20. The
equilibrium quantity is 4 . The consumer surplus is (5) , and the

producer surplus is (6)
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3. In the base period (t = 0), the prices of good 1 and good 2 are p =1 and p) =2, and quantities of
consumption are ¢, =20 and g} =5. In the current period (t = 1), the prices are p! =3 and pl =4,

and quantities of consumption are g, =10 and ¢, =10. The Paasche price index is

(7

4. Henry has 16 hours of free time every day. He can allocate the 16 hours on either work or leisure. If he
works, he can make w dollars every hour. In addition to the income he earns from working, Henry also

gets m dollars from his parents every day. His utility function is U=C’L , where C is the money (dollar)
spent on consumption, and L is the time (hour) spent on leisure,

(a) Write down Henry’s budget constraint (expressed by C, L, w, and m): (8)

(b) If w = 10 and m = 20, Henry will work &) hours a day.

5. Jackson’s income in the current period (t = 0) is $100, and his income in the next period (t =1} is $ 150.
If the present value of his total income in the two periods is $225, the interest rate is (10)
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Part IT: Answer the following 10 questions. Each question accounts for 5
points.

1. Consider a production function for a graduate school applicant, s =
f(z,a). s is the student’s potential score as a function of her extracurric-
ular activities z and academic works a in college. The corresponding cost
function c(s) = c(ty, tq; 8) is the time this student has to spend to achieve
any s, where t, and t, are the hours spent on extracurricular activities x
and academic works a, respectively.

(a) Write down the production function and cost function when the ad-
mission committee grade the score based on the worst performance
in either extracurricular activities or academic works.

(b) Write down the production function and cost function when the ad-
mission committee grade the score based on the performance in both
extracurricular activities or academic works.

(c) Explain duality between production and cost functions using the an-
swers above.

2. Adverse selection for health insurance company means that, everything
else equal, people with worse health status are more likely to buy in-
surance; the most healthy people would be the last one to get covered.
Consider each insured person as a product of insurance company. Insur-
ing people with worse health status means this “product” would require
higher marginal cost to produce than the other people, because the med-
ical expense for people with worse health status are likely higher.

(a) Depict the average cost and marginal cost curve of a health insurance
company as their customers increase. Think abeut the sequence of
people to get insured based on their health status.

(b) Based on the answers above, propose an empirical test on the exis-
tence of adverse selection in a given data with sufficient information.

(c) How adverse selection relates to the return to scale of health insur-
ance company?

(d) One of the purposes to offer the National Health Insurance in Taiwan
is to addresss adverse selection. Explain how this works with your
answers above.
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3. As the owner of the only tennis club in an isolated wealthy community,
you must decide on membership dues and fees for court time. There
are two types of tennis players. Serious players have demand @1 =10-P,
where ()1 is hours per week and P is the fee per hour for each individual
player. There are also occasional players with demand Q, = 4-0.25P.
Assume that there are 1000 players of each type. Because you have plenty
of tennis courts, the marginal cost of each hour is zero. You have fixed
costs of $10,000 per week, though. Serious and occasional players look
alike, so you must charge them the same prices.

(a) Suppose that to maintain a professional atmosphere, you want to
limit membership to serious players. How should you set the annual
membership to maximize profits?

(b) Following (a), how should you set the court fees each week to maxi-
mize profits? :

(e) A friend tells you that you could make greater profits by encouraging
both types of players to join. Is she right? Prove.
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EETR RBBWES  WEARRALRAY - AEHMGLEHBMR TR (F1~204)-
BRLERF 35 BHEIREEOS -

1 HRPRALUMEMBET L FAPLER () THHERDS Q) HERD Q) #Y
B () HERD (5) BAFERMM(6) RERNEE LAWY M

(A) (1).(2) 3) ) (6)
B D™

© 3> ©

M) M) 3) & ©6)

2. du R g ULE IRk k& T A (efficiency wage) B g B Sy b 0 T AMTE B 7 (1) H
SRS B TR Q) MR FRRE R TH AR () w8 HIEA
¥4 tRERAELAHE0) MRIABBATHREFIFBE LR (6) BHETAHA
EREETEGS R REN-PHuR

(A) (1) (3) (5) (6)
BYDH@G)H G)
O M@ BGH GO
(D) (1) 3) (4) )

3. AL - MAAEA RS S G RILE 0 T R EE Y
(A) FHERPUELTE A FENEREREG > HABRHRIHEK
(B) HHSRAEFANBLEL  RATRE MBI EHFEHRAGLEMEL  HEaMILELH
O +HERMUHETEEH EARHEESML  BESHIFAMIERE
D) v HERAKFTLEEHFANALHL  FRERAAIRE  BELTFFARMELE

4. EIS-IM #RE > BUF R B THEHOR ) FTRAERET? (1) —ARE R
PEREE  REHMEHR Q) FREHAERREE IR FERL () HRAH
B (liquidity trap) - HHERRA S8 A 5 (9 F PR RAMNFFERD > SHELRT TH
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(B) FALETHFEMRATAY
(C) H B @HE T ehIS-LMER
(D) B4 F & 4B # AS-A DAY
6, FRITERFHSHIEE > R F R TAH 4 ) 3 New Classical 2388 > F 54 47 %
EBE
(A ERER SR R EENH0 TEEIETH
(B) &3 EERD C HETHRD ““““’fé*l J‘_ﬂ'
CYyHBERERSRD  REERY  FELE
D) BEy » Ed3he s MEEH0 > E ’ﬁlﬁ "FF%
7. H M £ ERE Y% &2 (Ricardian equivalence) 8 43 + F AT A 32 9
(A) SR AMBMEKAARBEE A TR EERBEHAABYE
(B) 4B HAT&IRM > REBAEE FH%
C) BFPBUF X E B HHBERBEUAT Y
(D) 2l ey ifttz — R BEBHRGBAELBEBARBB LT ESRLE
8. MESBBA > X AMEARMSER v T HI4RATH E2E 7
Ay T EMETH
(B) #4748 F Wb
C) 4 EEd LI+
(D) wA L% 5k
9. JNEJER Tobin FAZEES > WAME» BN EYRELATELEE - #H5F THBRE 06
MIFER —AEHROBRBBEEENR 5% Bt ¢899k ETANG ¢- CoBTANEHY
& p, =5% ~ %‘*«E—é%tag =025 NEHA B UR,0,)=(0.04-0.10,)R » £ F R % expected returih
per unit of wealth ~ o, % risk per unit of wealth B NEWF T E S BN E SO LBL S D ?
(A) 2/5
(B) 3/5
(©) 2/3
(D) 1/3
10, FEBEMOERER  XEEERENFHBRAK » BT P40 AT H R ibsg ?

(A) B E Reyrr g £7(1/2)
B) & F RKey M EFHHEFN(-1/2)
O THELZENE  BRERENE
D) X H M EHFEREHE LM
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11.

12.

13.

14,

15.

16.

BEREBOHERAFESEATRS  ERERCHBELEAELS  HHTAMRATER

TREFE AT

(A) B Rui® - &% A (monetary base)it &
B) FHRURL  EWEURE
(C) BHFRMAD  BHEABRS
(D) EHREmD  BHEEABTH

BHRERAEHBMTRESHS > B F RRTERIRAEMT TSR  ARIFEMundell 4
3T Pl S AT EAE?

(A MEHRLECREREZ THNAEARRABE
(B) A B 1R A e 3REH R 7 b B 45 45 0 SR8 R
C) BHHRFAARNETEFZTHNERLAEBE
D) IEEEAEHFEHE T RS/

o REHA R LI 0 T P 4ATH B EAR?

(A) AR B g BRSBTS
B) AR AL

O AMERAAHEAT —HH LR
(D) % 8 M F b2 LIt

W AE EHEERERGEFEAY - PR ERROMEREE LS AFHET L ofE?

(A) 254
(B) 224
(C) 104
(D) 184

IS IMBAZ F oo Rl B BAEHERAHUALITIRAMAFGEE FHEBRRES
FOF T A g iy B g?

(A) ISR & E# » LMG & L%
B) IS & £45 » IME&HE
(C) ISge A » IMRGER
D) IS® & 5% IMGELER

P T @A R e A A R ERF T e B AR R AR e 43T

(A) Y=‘;li'(KO'25 +L0.25 _I_NO,‘ZS +HD.25)
(B) ¥ = KO.ZSLO.BNO.ESHO.ZS

(C) Y=4K+2L+3N+5H

(D) ¥ =( KOS 4 J025 4 AP0S4 pyoas )z

il
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18.

19,

20.

(A) #2354 &

(B) B Py E el
©C) RFioLeyH#
(D) 3% o B R ¥

o R BT HRACY B o9 3R TR M B W EUR 0 BT S AT R AR ?

(A) ¥a5 % K g (Aggregate Demand) & £
(B) 485 pt 48R (Aggregate Supply) & 4 #%
© KA BEEHEW

(D) #1845 & Lk

3BT 7 R A SE A o g (Philips curve) &Y 34 3K 45 & 5k E#ET

(A) REEFSRBES  ENEMNEGGLLTEL

B) FEA B RO EERREITHR AR G E R R T AR RAESR

(C) B FHEERGPE  AMBERRETHECHEHFEATSGELS

(D) RIFYEA B LRI BRI BE e X N RN B SR LR

BABMEAPEAL ) BERNEREUARERE I DAEM F—AAREHH TR
WL DSBEEHERR) R HERER 12 FEWMWEKRELGC FEHELRS 143
MELBRBEEES H?

A) 2

B) 05

) 0.7

(D) 2.8

(BEIk R EHEE)
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1. New Classical B &) ST > FHFRTFEA nd=10—(WnP) D B AR
W =20+4(W —P°) o £ ERBRAEAY =500+5n - BERT E/H

() RMA>REFHERY S0 __21) -
Q) BEFEAF FARB LS ELHLES BEEAY =Y +a(P-P°) > Rla@%rn__ (22)

VB2 EHTHUAERGTE BB A RRZHTE OB - BEH BAS ¥

(3) #:
BY=Y +pP-P) M pHEER__(23) -

o
12!

(4) ZREHEHRLELAD Y =4M/P - a4 B ¥ M B 1,120 05> 2 EHHE F
(24 e '

(5) # A EQVNE EAS 8 Y =Y +a(P-P*) = ¥ éi%ﬁ%éﬁé@é‘%;}‘izm BY=AM[P - $1AH 4
BipMae Ma 1,120 mEBEEse MBS P AR EN__(25) -

2. ERARKMFEF G Solow MU - BREBRAESR LWAERHUBL =KL » B+ KREBE
EABE LABBASS - @BEBOADREESD 1% BARITEFH 4% L FR K 40%
FRBFLET R E T LR EBAR LG EUT LA

(1) EMees - HARAERA_ (26
@) BB SAERKEA_ QD -
(3) ¥ ek (Goldenrule)x FoyBARTARGTER__(28) -
@) EELFENZTHEAREA_ (29 -

(5) MRAEAT 4 RO EE R F LSRRG EARHATADERARIGFOE £ 0T F
& Tk HET,)__ (B0 -
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1. Indifference curves cannot intersect one another because of the assumption of
(A) completeness.

(B) ftransitivity.

(C) more is better.

(D) None of the above.

2. If the utility function is U =min{x,,x,}, the income offer curve is

(A) an upward-sloping straight line.
(B) a downward-sloping straight line.
(C) a horizontal line.

(D) an inverted-U shaped curve.

3. Alan’s utility function is U/ = min{x,3y +22} . The price of x is $1, the price of y is $9, and the price of
z is $8. His income is $8. How many units of x does Alan demand?

(A) 2.

(B) 1.6.

(C) 5.

D) 7.

4. Michael consumes two commodities in a perfect market system. The price of x is $4 and the price of y
is $1. His utility function is U = xy . He is endowed with 25 units of good x and 20 units of y. Find his

consumption of good y.
(A) 15.
(B) 60.
(C) 20.
(D) 25.

5. Which of the following statement is NOT true?

(A) An inferior good must be a Giffen good.

(B) A Giffen good must be an inferior good.

(C) A normal good must be an ordinary good.

(D) A normal good has an upward-sloping Engel curve.

6. How does an increase in price affect a firm's revenues?
(A) Revenues do not change.

(B) Revenues will decrease.

(C) Revenues will increase.

(D) It depends on the price elasticity of demand.
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7. A monopolist faces the inverse demand curve p =30~2¢, and the marginal cost is 10. At what level of

output is the profit maximized?
(A) §
B) 10
(€) 15
D) 20

8. Consider a production function y=4L"K** . In the short run, X is the fixed input. Which of the

following statement is true?

(A) For any level of K in the short run, the marginal product of L is diminishing.
(B) The marginal product of L increases with K.

(C) The technology exhibits constant returns to scale.

(D) All of the above are true.

9. 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 g, b, ¢, and d be positive constants.

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

If player A chooses Bottom and player B chooses Right in Nash equilibrium, then we know that
(A) b>landd<1.
(B) c<landb<l.
(C) b<landc<d.
(D) b<candd<1.

10. A firm has the short-run total cost function C(y) = 2y* + 72. At what quantity of output is the average
cost minimized? ‘

(A) 6.

B) 2.

(C) 8.

D) 1.

11. If the real GDP is 200 billion and the nominal GDP is 250 billion, then the GDP deflator is
(A) 25

B) 80

() 125

(D) 25%
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12. The Phillips curve shows the relationship between
(A) inflation rate and unemployment rate.

(B) - inflation rate and growth rate.

(C) unemployment rate and growth rate.

(D) exchange rate and inflation rate.

13, If the Federal Reserve selis bond, it will
(A) shift the IS curve to the right.

(B) shift the LM curve to the right.

(C) shift the IS curve to the left.

(D) shift the LM curve to the left.

14, If the U.S. interest rate rises, the U.S. dollar and net exports
(A) appreciates; increase
(B) appreciates; decrease
(C) depreciates; increase
(D) depreciates; decrease

15. If the interest rate is 10%, which one has the highest present value?
(A) Receives $100 now.

(B) Receives $50 now and $60 one year from now.

(C) Receives $110 one year from now.

(D) Receives $120 two years from now.

16. The short-run aggregate supply curve is upward sloping because in the short run
(A) the price level changes but the money wage rate does not.

(B) the money wage rate changes but the price level does not.

(C) both the money wage rate and the price level change.

(D) neither the money wage rate nor the price level can change.

17. Suppose that the government increases its expenditures on goods and services. Within the
AS-AD model, the result will be in real GDP and in the price level.

(A) an increase; an increase

(B) an increase; a decrease

(C) a decrease; an increase

(D) a decrease; a decrease

18. The price of iPhone xs in Taiwan is $36,000 NTD, and the price in Hong Kong is $8,000 HKD. The
exchange rate is $1 HKD = $4 NTD. To have the law of one price holds, HKD should

(A) depreciate by about 12%.

(B) appreciate by about 12%.

(C) depreciate by about 2%.

(D) appreciate by about 2%.
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19. If the deposit multiplier is 5, then the required reserve ratio is
(A) 5.

(B) 1.

(C) 0.5.

(D) 0.2.

20. Consider an economy in which the adult population is 200 million and the labor participation rate is
40%. If the unemployed population is 4 million, then the unemployment rate is

(A) 4%.

(B) 10%.

(C)y 5%.

(D) 20%.

(HBRH » A8HEE)
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1. The utility function of Annie is U =min{x,,2x,}. The initial prices are p; = 1 and p, = 1, and her

income is m = 30. If py increases to 2, the compensating variation of the price change is
(1) , and the equivalent variation is (2)

A}

2. Consider a duopoly market with two firms facing a linear market demand p=60-¢, —¢, . The

marginal cost of firm 1 is constant at 20, and the marginal cost of firm 2 is constant at 10.
(a) Find the Nash-Cournot equilibrium outputs if the two firms choose quantitics at the same time:

(4.4)= 3) :
(b) If firm 1 is the Stackelberg leader and firm 2 is the follower, the equilibrium quantities would be:

(4,,9,)= C)]

3. If the marginal propensity to consume (MPC) is 0.75 and the tax rate is 0.5, then the government
spending multiplier is 3)

4, Consider a closed economy with the following information:
C=100+0.5(Y - T)
[=100-10r
G=T=50
M® = 500
P=2
(MP/P)=Y - 30r
where C is consumption, Y is income, T is tax, I is investment, r is interest rate, G is government
expenditure, T is tax, M® is money supply, P is price level, and (MP/P) is real money demand.
The equation for the IS curve is (6) . The equation for the LM curve is
@) . The equilibrium (Y, r) = 3)
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AEEFRE:

(1) WA SRR HBAE -

2) HX A TEERHEEE, S -

B) FAANFLAEE— R TEHAMLE W TEE O THRERHELEER:

(a) (b) (©) (@) ()

® (2) (h) (i) )

{. (15%) Consider the outcome space Q= {0y, ®;, ¥3, B4} and the corresponding three events:
A= {wy, oy}, B= {0, 0.}, and C = {w,}. Suppose that P(4) = 2/3, P(B) = 1/3, and P(B|A) =
1/3. Then P(C) = (a) , P(A|B) = (b) ,and P(AUB) = (c) :

2. (25%) Let X be a continuous random variable with the probability density function fy(x) =
(21) Y2exp(—x2/2), —o <x <. Then PX=0)=__(d _,PEX=<0)=__ () _, the
corresponding moment generating function My(t) = H , and E(X*) = () . Now
suppose that Y = 1 + 2X. Then the probability density function of ¥ is f(y) = (h) .

3. (10%) Let {Xy,Xp,...,X,} be a random sample with the common probability density function
f(x;0) = 67 exp(—x/0), 0 <x < oo, and 0 otherwise. Then the maximum likelihood estimator

of 6 is 8, = (1) and E(@n) =__ (j) .

Part 11 : #F H P ARAAM (50 &)

4. (30%) Consider the following linear regression models:
(a) Y; = B, X; +w;, where u; satisfies all the standard assumptions for a linear regression. Find the
OLS estimator f8, of B, and Var(f,). (15%) |
(b) Y; = B, + u;, where u; satisfies all the standard assumptions for a linear regression. Derive the
OLS estimator f; of B, and Var(f,). (15%)

5. (20%) Consider the simple linear regression ¥; = 1 + B X + u;:
(1) Please define the coefficient of determination (R 5. (10%)
(2) When will R? = 17 Discuss it. (5%)
(3) When will R? = 07 Discuss it. (5%)







