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Macroeconomics and Microeconomics
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(JEEERTESC) (English Version)
Answer the following two questions, Question I and Question II.

Question I. Consider the aggregate demand and supply curves. Answer_all
questions below.
(the aggregate demand curve)

Goods Market: Equilibrium condition ¥ =C+/+G

. . 1
Consumption function C=0.8(Y -T), Tax function 7 = ZY
Investment function 1(r)=130-2r, Government purchases G =80
Money Market: Equilibrium condition % =0.1Y + L(r)

Nominal money balances M =200,
Speculative demand for money L(r)=160-2r
Here, Yis national income, Cis consumption, T'is taxes, I1s investment, ris
the interest rate, M is nominal money balances, Pis the price level.
(the aggregate supply curve)
A. Phillips curve = —(u—u¥) (2)
W
where w is the wage this period,w, is the wage last period, u is the
unemployment rate, and u*is the natural rate of unemployment. Let

u*=0, and

p L (b)



Here, L and L, denote the level of employment and the full-employment

level of employment, respectively.
B. Production Function : Y =1L (c)

Let the full-employment level of national income be Y.=600. From

equation (c), the full-employment level of employment is L, =600.

C. Markup formula: Firms set price P as a markup 20% on labor cost wL.

Hence, we have

PY =1.2wL (@

Let last period’s price level be P, =12,

(1)

(2)

(3

(4)

Derive the aggregate demand curve (4D) by using the equilibrium
conditions of the goods and money markets.

The aggregate supply curve (4S) is derived from the Phillips curve and
the markup formula stated above. Answer questions (1)-(4) to derive
the aggregate supply curve.

Derive the equation P=1.2w from equations (¢c) and (d). Similarly,
show that P, =12w, holds.

Y. -Y

F

YF

Show that equation (b) implies %= , since we have Y. =L;

from equation (c).
Derive the following aggregate supply curve by substituting the
results of above questions (1) and (2) and u*=0into equation (a).

P=P [1+(VY,)(Y-Y,)] (e)
Show the explicit formula of the aggregate supply curve (AS) by

substituting the values of P, =1.2and Y, =600 into equation (e).

By using the results of questions 1. and 2., find the values of national
income Y and the price level P at the short-run equilibrium E.

Let the long-run equilibrium be a pair (¥, P) where the full-employment

level Y, =600 is realized and the price level P remains unchanged



over time. Here, we assume that the price level P decreases if national
income Y is below the full-employment level Y.. Derive the value of
price level P at the long-run equilibrium £ . Furthermore, show the
formula of the aggregate supply curve (4S’) at the long-run equilibrium
E.

5. Put Y on the horizontal axis, and P on the vertical axis. Draw the
aggregate demand curve (4D), the aggregate supply curves (A4S and 4S"),

the short-run equilibrium E, and the long-run equilibrium £.

Question II. Two firms, Firms A and B, are competing in quantities. The
demand function is given by Q = 100 — P and marginal costs of production
are cA= 10 and c¢B= 30, respectively. Answer the following questions. Show
your work and be sure to label everything in the diagrams.

1. Derive and draw the best-response functions of the firms.

2. Calculate the market share of Firm B in the equilibrium.

3. Suppose Firm A is an incumbent firm and Firm B is a potential entrant.
Let FB denote the fixed cost of entry for Firm B. Calculate the minimum

level of FB that will prevent Firm B from entering.
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Social Economy (Political Economy)

(B AGERIBE L) (Japanese Version)
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(FLFERIESC) (English Version)

Answer the following two questions, Question I and Question II.

Question I. Explain the roles of credit system in the social reproduction of

the capitalist economy.

Question II. Illustrate Marx’s theory of value-forms and argue its

implication in political economy.
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Economic Thought
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Answer the following two questions, Question I and Question II.

Question I. Explain Adam Smith’s doctrine of “invisible hand.”

Question II. Explain F.A. Hayek’s contribution to economic thought.
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Answer two of the following four questions, Question I~Question IV.

Question I. Explain characteristics of the agriculture and the commerce in

the medieval economy.

Question II. Explain the energy revolutions from the 18th to the 20th

century.

Question III. Explain the economic exchange among Asian and African
countries after the World War I1I, by choosing certain countries as a case.

Question IV. Explain several historical examples of relationship between
the economic development and the population.



G
Statistics

(A ARFEMBE L) (Japanese Version)
MIRE 1T, RIET OGS L X\,

L. LFOFTRTOMWIE XS0,
1. FERE X, Xy X, DB E 51 E X, 80 EELS . HEREE X, X, s X,

IZINZ T, MEREHX N5z bni-t7%.

n+1

(1) X, %nX, X, CRLAES,

n+1 n+1

(2) §?

: EnX,,8,X,, CELRIW.

n+1

2. WEREHX,Y,ZITAEWVIZHNYTHY, o, il 2oL 7 5.
(1) E[X+Y+1]&RDI0V.

(2) VIX+Y+1] %KD S0,

(3) Cov[X+Y +1L,Y+Z+2]1%RDIR I,

3. FEREE X (I EREE
f(x)= L exp[—l(logx)z] ,x>0
x\27n 2

ZHolT 5. E[X]|ZRDRI V.

MELD. LTFOTRTOMWICEZ RSV,

Y, Y,,....Y, &, IROWREEREEZ L OMRSMIOLIMH S N7 BIEAEAR L

T5.

fO)=e"?/0, 0>0,y>0.

L0 TA—=ZTHD.

1. MEREEY (=1,2,..,n) OFE LG ERD L.

L RTGA— OO LHEEROZRD IS,

CREHEE RO RT A—F QDR RHEERIC R > TVD T L &R LR S,

L REHEER OO AERD IS V.

CREHEE RO RT A—Z 0D —BHEERIZ R 5> TV D (07 0 ~HERIUK
95) ZEERLRIV. L, GERHICETF =Y = 7 OARELE N
Thdw, Fabvvr=T7OREREIE, MRERX OV (E[X]) 7Bk
(V[X]) DWIET DL X, kAEEOIEDFERLE LT, TFOMEKICHET

10

O = W N



HAEXDRLY LD L a2 T
1

P.

MUX—EMWZquXﬂs

6. T A—X QT LT RCOBRFRRERHEEEOR T, RLHEE RIS
WL/ ENHEDITRNZ AR LR E .

(JLEERTESC) (English Version)

Answer the following two questions, Question I and Question II.

Question I. Answer the following all questions
1. LetX,,S} be the mean and variance of random variables X,, X, ..., X, -

n

Suppose that another random variable X ,,,is available.

(1) FindX,,,in terms of n,X,,X,,,-

(2) FindS?

n+l

in terms of n,X,,S.,X,

+1 °

2. Let X,Y and Z be independent random variables, having mean 0 and
variance 1.

(1) FindE[X+Y +1].

(2) FindV[X +Y +1].

(3) FindCov[X +Y +1,Y +Z +2].

3. Suppose that X is a random variable having probability density function

1 1 )
f(x)—xmexp[—z(logx) ] ,x>0.

Then, find E[X].

Question II. Answer the following all questions
Let 1.Y,,...,Y, be arandom sample with probability density,

f=e?/6, 6>0 y>0,

where @ 1is a scalar parameter that characterizes the density function.

1. Find the mean and the variance ofY, (i=1,2,...,n).

2. Find the maximum likelihood estimator (denoted as @) of the parameter
6.

11



3. Show that the maximum likelihood estimator € is an unbiased
estimator of 4.

4. Find the variance of the maximum likelihood estimatord.

5. Show that the maximum likelihood estimator € is a consistent estimator
of 0 Ge. 0 converges to € in probability). In the proof, you may use
Chebyshev inequality, where, suppose a random variable X has finite
mean (E[X]) and variance (V[X]), the following probability inequality
holds for any real positive numberk,

1

F.

PrUX —E[X]|>k V[X]} <

6. Show that the maximum likelihood estimatord has the smallest variance
among all linear unbiased estimators of 4.
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Answer the following two questions, Question I and Question II.
Question 1. Explain strategic marketing and relationship marketing. And
explain the difference of product differentiation between strategic marketing

and relationship marketing.

Question II. Discuss the following statement. “A strong culture reduces

behavior formalization in an organization.”
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Answer the following two questions, Question I and QuestionIl.

Question I . Explain Fair Value.

QuestionII. Explain the reason of target costing emergence.
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Answer the following two questions, Question I and Question II.

Question I. Stock price follows the binomial tree model of S=40, u=1.5, d
= 0.5, p=0.5, and assume r= 0.1, K= 40. Answer the following three
questions.

(1)  Derive the premium of the European call option for 7= 1 by using
replication portfolios.
(2)  Describe the dynamic hedge of the European call option for T'= 2.

(3)  Derive the premium of the European call option for 7= 3 by using risk
neutral probabilities.

Question II.  Answer the following three questions.

1. Solve the following linear programming problem (P1) using the simplex
method.

(P1) min 2x, —5x,
subject to :
x, —4x, +4x;,=2-2
3x, +4x, + x;<8

X, Xy, %, 20
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2. Transform the following problem (P2) into an equivalent linear
programming formulation.

(P2) min max{x, —2x,,x, +x,,10}
subject to :

X, =5

3. Transform the following problem (P3) into an equivalent linear
programming formulation.

(P3) min max{x, —2x,,x, +x,,10} —min{x, —2x,,x, + x,,10}

subject to :

X, =5
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