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FERTEESC (Japanese Version)
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HEEME S (English Version)

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

Question I. Consider a country which has the following macroeconomic structure:

the good market equilibrium condition, Y = C + I + G,

3



the consumption function, C'= 0.6(Y — T') + 20,
the investment function, I = 100 — 2007,
the demand function for money, L(Y,7) = 0.6Y — 2004,

where Y represents GDP, C' consumption, I investment, G government ex-
penditure, T" taxes, r the real interest rate, and ¢ the nominal interest rate.
In what follows, unless otherwise noted, nominal money supply is 200, the
price level is 1, government expenditure is 50, taxes and the expected rate

of inflation are 0. Answer the following questions.

1. Why is the real demand for money increasing in GDP and decreasing in the
nominal interest rate? Explain.

2. What are the equilibrium levels of GDP and the real interest rate?

3. What are the equilibrium levels of GDP and the real interest rate if the
economy has a balanced budget?

4. What happens to the equilibrium levels of GDP and the real interest rate if
deflationary expectations arise?

5. Suppose that government expenditure increases from 50 to 80. How much
investment is crowded out by the increase in government expenditure? How
much GDP is reduced by the crowding-out of investment? Also, what policy
should the government carry out in parallel with such a fiscal policy to
increase GDP without the crowding-out of investment?

Question II. Answer all the questions below.

1. Consider there are n firms which produce similar goods. The demand func-
tion of firm j = 1,2, ..., n is expressed as follows:

126 1
dj:—+ Zpi—2pj.

n n—14—
7]

Here, p; is the price of good produced by firm j =1,2,...,n.
All firms have the same cost function, which is expressed as follows:

c=x%+ 54.

Here, ¢ is the aggregate cost, and z is the quantity of the good produced
by the firm. Each firm maximizes its profit, given the prices of the goods
produced by the other firms.



(1) Suppose that the number of firms is 2 (n = 2). Derive the equilibrium
prices and quantities of the goods produced by the firms.

(2) Suppose that firms enter the market freely. Obtain the maximum num-
ber of firms that enter the market, and derive the equilibrium prices

and quantities of the goods produced by the firms.

2. Consider a production economy with two goods (x, y), two consumers (A, B)
and one firm (Firm). Consumer A and Consumer B have the same utility

function, which is expressed as follows:
ua(e,y) = up(z,y) = xy”.

Here, x and y are the consumption levels of good x and y, respectively.
The consumers are initially endowed good z in the way that Consumer A is
endowed 24 units, while Consumer B is endowed 48 units. Firm produces
good y with good x under the production function expressed as follows:

y = 2/x.

Here, x and y are the quantities of good x and y, respectively. 1/3 of Firm’s
profit is distributed to Consumer A, and the remaining 2/3 of the profit goes
to Consumer B.

(1) Derive the profit-maximizing firm’s demand level of good z, production
level of y and the profit level, given the good prices (py, py)-

(2) Derive the utility-maximizing consumers’ demand levels (z4,y4), (25, y5),
given the good prices (p.,py) and the firm’s profit level .

(3) Derive the price ratio of the two goods p,/p, in competitive equilibrium.
Also, derive the equilibrium quantities of good x used for production
and good y supplied by Firm, and the equilibrium consumption levels
of good x and y for Consumer A and Consumer B.
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JEFEME S (English Version)
Answer the following two questions, Question I and Question II.

Question I. Explain Adam Smith’s moral philosophy.

Question II. Discuss theoretical foundations of neoclassical economics.
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HAGERIZESC (Japanese version)
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HEEME X (English version)
Answer two of the following four questions, Question I ~ Question IV.

Question 1. Explain the medieval economy or the pre-industrial economy, by choos-

ing a period and a country.

Question II. Explain economic development of the East Asia after the World War
[T, by choosing two or more countries or regions as cases.

Question III. Explain the history of the gold standard and the managed currency
system.

Question IV. Explain a historical relationship between population and economic

development, by choosing two or more examples.
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KEEEC (English Version)

Answer either of the following two questions, Question I and II, and either of the
following two questions, Question III and IV.

Question I. Given a probability density f,

M (0) = /00 e f(x) da

oo

is “the moment generating function.” Further, given probability densities
g,h,

(g*h)(s) = /00 g(t)h(s —t)dt (—oo < s < )

is “the convolution of g and h,” where g * h is also a probability density.
Answer all the following questions.
1. Let I = [~ e at.
(1) Find the Jacobian of the transformation s = rcos, t = rsin.
(2) Using the result (1), show that I* = 7.
2. Given a real number p and a positive number o2, let

1 =2

f(t):\/me 207 (—o0 <t <00).

(1) Show that f is a probability density.
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(2) Find the moment generating function M(f).

3. Given real numbers pq and ps, let

I _e=w)? I _eow)?
e e 2 (—oo <t < 0).

gl(t>:\/% 2 ) 92(t>:\/%

Find the convolution (g1 * g2)(s), and give the name of this distribution.

4. What is the meaning of the convolution?

Question II. Let X, Xs,..., X, be a random sample of size n, where the popu-

lation distribution is a Poisson distribution with parameter 7 (7 > 0). Let
X =nt >, X; denote the sample mean. Then, answer all the following

questions.

1. Show that the mean of X; is 7, and that the variance of X, is also 7

(E[Xi] = V[Xi] = 7).

2. Find the mean (E[X]) and the variance (V[X]) of the sample mean.

3. Let Z denote the standardized sample mean, where Z is defined as

z— X EXI
VIX]

(1) What is the sampling distribution of Z when the sample size is
sufficiently large. State the result (the proof is not necessary).

(2) What is the sampling distribution of Z? when the sample size is
sufficiently large. State the result (the proof is not necessary).

. Let ¢4 be the (1—a)-th quantile of the chi-squared distribution with m
degrees-of-freedom (Pr[x*(m) < ¢;no)] = 1—a), and d,, be the (1—a)-th
quantile of the standard normal distribution (Pr[N(0,1) < d,] =1—«).
Then find the 95% confidence interval for 7 based on the sampling
distribution of the statistic Z2 or the statistic Z.

Question III. Consider a linear regression analysis with two independent variables,

x1 and o,

Yi = 1,01 + w2 P0 +uy, 1=1,2,...,13.
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The number of observation is 13. The dependent variable y and the inde-
pendent vaiables are given as follows,

y = (17_1727271707070707_27_27_27_2)7

x; = (1,1,1,1,1,0,0,0,0,0,0,0,0),

x2 = (0,0,0,0,0,1,1,1,1,1,1,1,1).
The ordinary least squares (OLS) estimates are obtained as the minimizer
of the following criterion function,

13

S(Br, Ba) = Z(yz — 215 — $2,¢52)2.

=1

Then, answer all the following questions.

1. Find the OLS estimates of 5, and (5, by and b,.
2. Consider the following criterion function (given a non-negative \),

13

T(B1, ) = Y (i — 21381 — 2:82)> + A(|B1| + Ba]), A >0,

i=1
where |a| is the absolute value of a.

(1) Let (B, 53) be the minimizer of the above criterion function. Find
the condition of A for (55, 83) = (0,0).
(2) Find the condition of A for g} = 0.

3. Describe concisely how the parameter A works in the minimization prob-
lem of the criterion function 7'(f5, B2).

Question IV. In what follows, the stochastic process {X; : ¢t =---,—1,0,1,---}
is denoted by {X;}, in short. Answer all the following questions.

1. What is the definition of “weakly stationarity” of the stochastic process
{Xi}7

2. Let {U;} be an iid sequence of random variables having mean 0 and
variance o?(> 0). Consider the stochastic process {X;}, given by

Xy =c+aX; 1+ U,
where ¢ and « are real numbers. Assume |a| < 1.

13



(1) What is the meaning of |a| < 17
(2) Find the expectation E[X;]. Furthermore, using the fact that U, is
independent of X; 4, find the variance V[X].

. Consider the stochastic process {X;}, given by
Xi=c+uXiq+ X o+ Uy,

where ¢, a; and a5 are real numbers, and {U;} is the same as in 2.

(1) Find the stationary condition on (aq, as).
(2) Given an integer n(> 3), let {x1,2,...,2,} be an observed time

series. Explain how to estimate (¢, aq, as).

. Let {e:} be an iid sequence of random variables distributed as N(0, 1).
Given a real number p and positive numbers 7, 6, consider the stochastic

process {X,}, given by

Xi=p+en/T+60X2 .

Here, we assume that ¢; is independent of X;_1, X;_o,.... Answer _all

the following questions.
(1) Let u; = E[X}|X; 1] and 07 = V[X;|X;_;]. Find p; and o?.
(2) Show that X; and X, ; are uncorrelated.

(3) Given an integer n(> 2), let {x1,zs,...,z,} be an observed time

series. Explain how to estimate (u, 7, 6).
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HAGERIZESC (Japanese version)
B I, [ I DM GITRE LR W,

RIET. BRI 7Y A 7 NIIEITHIBIZONT, ARORWIZEZ RV,

(1) BEABRIZAEDOR T E BEAL L 3D

(2) ZOER%EANT 3 DOETRPFRIIMA.

(3) TNZTNDFELRPFRIZOVWTHA LRI V.

(4) 215 3 DDOEFRPFRIPMEBAIZKIETHEIZDOWTHIHL 2\,

FE I  BEREIDEE DT IC5 A 28 2 Hil LI v,

FEMESC (English version)
Answer the following two questions, Question I and Question II.

fIEEI. Answer the following questions about the strategy of introduction stage
in the product life cycle.

1
2

(1) What is the advantage that firms face in the introduction stage?
(2) What are the three main sources of this advantage?

(3) Explain these three main sources.
(4)

4) Explain how these sources affect the advantage.

BIREII. Explain the effects of job design on work motivation.
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HAGEME S (Japanese Version)
MIRET, MEII O GIZHE LRIV,

ML DNADEHRZRL, TORM - WES L OCHBEOSLEEZFHPIL 2 Z .

ME L DHALDREIZ DO WTEII LR 0.

JEFEME S (English Version)
Answer the following two questions, Question I and Question II.

Question I. Give the definition of goodwill and explain its recognition, measure-

ment, and impairment methods.

Question II. What are the features of decentralization? Explain.
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fMiE 1, ME O AICHE LRI,

MEL MUTOTRTORWIZEZ R X,

1. DEDMIEEIEITE (P) Ol X OChodfE % BREZ W TRO LI W,

& (P) max 3x; —Axy + 4xg
subject to:
T — 2%y + X3 = —4
4y + x3 < 12

71 < 0,29 20,23 >0

2. B (P) ORUTEE (D) &KX\,
3. R (P) O — B DL % skeb 72 5 0

RIEETIL. DAFO 1, 2, 3TRTIZEZZIWV

1. TOPIX 2GR — 74V A L&EZXS. TOPIX DV X— & upy = 0.05
(5%), WASKDOIEHFZ L oy = 0.20 (20%) Th o7z, 72, HEHAA
ZOWT, PNEEROIEHER AL 04 = 0.15 (15%) TH o7z, Y A7 &%
r=0.04 (4%), EHGR—F 7404 A A OREERIZE S 2 L0
Foan =0.0157Z o7, CAPMIZEASTHUUTD (1) — (6) IZBHEA XK.
(1) TOPIX &tk AT DWW TSR OMBIREZ KD I\,

(2) RRADR—ZXZRDIRI V.
(3) TOPIXIZBHY %V A7 DGk % KD 7w X\,
(4) MBIZB I BHAA DY X—2 py Z2RDAR I,

(5) mA(0a,pa), RM(oy, py) EERTGRRE OBBRMEZHF S 2TV, &
ADPEARTG EICH2HAE U IFEWERZ, [) 27 O iG]
DEFEZEEZ THU BRI,
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(6) (5) THWZKIZ TOPIX DEITHRER—F 74 U A%, KA DAE
WERURRS, AT E RV,

2. WilAE 14, Ry T, HMilXufFimD, HR(1-p) T, diFizind—H
MZHETVEEZERS. 12720, BUEOKMiZ SH, MY 27 &R r T—
EeTEH, UTD (1) — (2) ZEZx k.

(1) AT aroffitgld, M wfFizmd e 120, M d iz
BAHALEIZCO,; THAB. ZOF Ty avioffitkz, Wtz Bhr, ) 2
7 ERE y AL Z W THEEE L.

(2) (1) THWEATY a v OBR Iz 22Kk X.

KEEE (English Version)
Answer the following two questions, Question I and Question II.

Question I.  Answer all the following questions.

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

(P) max vy — 4wy + 4y
subject to:
Ty — 219 + 23 = —4
4ry + x3 < 12

21 < 0,29 20,23 20
2. Construct the dual problem of the problem (P).

3. Find the shadow price for the first constraint of the problem (P).

Question II.  Answer all the following questions.

1. Suppose that the market portfolio is given by TOPIX. Suppose that the
return of TOPIX equals py = 0.05 (5%), and the volatility of the return
is opr = 0.20 (20%). Suppose also that a stock A’s volatility of the return
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equals 04 = 0.15 (15%), risk-free interest rate is constant and given by
r = 0.04 (4%), and the covariance of TOPIX and stock A’s return is given
by g4a = 0.015. Answer the following six questions as to CAPM.

(1) Derive the coefficient of correlation between TOPIX and stock A’s re-

turn.

(2) Derive g of stock A.

(3) Derive the market price of risk for TOPIX.

(4) Derive the return of stock A under the equilibrium by CAPM.
(5)

Draw a relationship figure about point A(ca,ua), point M(oas, par)
and the capital market line. Explain the reason why point A is on the
capital market line or not, considering the meaning of the market price
of risk.

(6) Draw a feasible portfolio in the figure written in (5), considering the
location of point A.

2. Suppose that the maturity of an option is given by 7. Suppose a binomial
model in which an initial stock price will increase by u times with probability
p and by d times with probability 1 —p, where the initial stock price is given
by S and a risk-free interest rate is given by r. Answer the following two
questions.

(1) Consider an option contract of which the price becomes C, when the
stock price increases by w times, and the price becomes C; when the
stock price increases by d times. Replicate this option by z units of the
stock and y units of borrowing or lending by the risk-free interest rate.

(2) Derive the theoretical price of the option used in (1) at the present time.
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