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3. If you answer two or more questions on one answer sheet, only the first answer will
be treated as a valid answer. Everything after the first answer will not be marked.

4. Answer in English.

5. Although the question sheets will not be collected after the examination, please write
your name and examination number (8 &, jyuken-bango) on the cover page.
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Question 1. Answer only one of the following two questions; A and B. If you answer both, all

answers for Question 1 become invalid.

A.

A-1.

Answer all questions in A-1 and A-2.

Consider a pure exchange economy with two goods (z1,z2) and two consumers (4, B).
The endowment vectors are (10,0) for consumer A and (0,5) for consumer B. Let z3 be

the numeraire and the price vector be (p, 1). The utility functions of consumers are:

(@) vA(zf,2f) =In(zf) +In(z4), u®(f,of) = In(zf) + In(zF)

(b) uA(af,of) =In(ef) +of, uB(aP,aB) = In(zF) + 2f.

Answer the following questions for both (a) and (b).
(1) Derive each consumer’s demand function of the first good, {(p), z¥(p) and the com-

petitive equilibrium price p*.

(ii) Derive the equation for the contract curve and illustrate it using an Edgeworth box.
Also, draw in the diagram w that indicates initial endowments, F that indicates the compet-
itive equilibrium allocation, and the budget line that realizes the competitive equilibrium

allocation.

The demand function for two differential goods (g1, ¢2) is given by
91 =a—bp1+dps, ¢2=a+dp— bpa

Here, a > 0, b > 0, |d| < b. The marginal cost of both goods, ¢ > 0, is constant, and the

fixed cost is zero. Also, let @ > ¢, a — (b — d)c > 0. Answer the following questions.

(a) Are two goods substitutes or complements? Answer with the sign of d.

(b) When firm 1 produces good 1 and firm 2 produces good 2, derive the Bertrand-Nash

equilibrium price (p},p3).
(c) When a monopolist produces two goods, derive the equilibrium price (P, pJY).

(d) Compare the magnitude of p} and p[™ (¢ = 1,2). Explain intuitively why this is so by

relating it to the conclusion in (a).
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B. Consider the profit maximization problem for a firm that involves ad-
justment costs related to investment. The problem can be formulated as
follows:

- 1
e ; Axry r)tTf(It, K)

s.t. Kt+1 = (1 - (5)Kt -+ It

Time is discrete, denoted by ¢. The profit at time ¢ is given by 7(l3, K;) =
f(Ky) — L — ®(L;/ K;) Ky f(K) is the production function and we assume
6%’% > 0, g;{—fz < 0. I; represents gross investment and K represents the
capital stock at each time point. K| is given as an initial condition. The
capital stock depreciates at a rate of §, and the capital accumulation equa-
tion is Kypq = (1—6) K+ I;. We assume that investment adjustment costs
are incurred, represented by ®(I;/K;)K;. The interest rate is denoted by
7 and remains constant over time.

1. Solve the above problem with Lagrange multiplier g;, and describe
the economic interpretation of g;.

2. Derive the investment function assuming investment adjustment costs

2
follow the function ®(I,/K;) = 1 (;;4 - 5) .

3. Explain the steady state for K; and ¢;, where K} and ¢; are constant,
using equations and diagras. '




20 2 4EEEN
KEFEPRE FERHME L RBRASERBRIE (English)

Question 2.

Answer the following two questions on capitalism. Base your answer on the mefhodology of Marxian

economics.

(1) Briefly explain the following concepts.
(D Two factors of commodity and dual character of the labor embodied in commodities
@) Relative surplus-value
(3 Relative surplus population
Fixed capital and circulating capital

(2) Discuss the law of average profit in the monopoly stage of capitalism.
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Question 3.

Answer the following questions on n observations {(Y;, Xi1, Xi2) Yo, following a linear regressmn
model Y; = XuB1 + Xi2fa + & (i = 1,...,n) with two explanatory variables. Let Sy, =
—Ez——l X Xig, W; = L =321 XiY: (5 = 1,2;k = 1,2) and assume S11522 — 5%, > 0.

(1) Consider estimating the coefficients ,61, B2) by minimizing the sum of squared residuals L =
q

2 (Vi — X181 — XiaB2)?2. Then, express the normal equation

oL __
E:N =0
oL __
8Bs =0

using S11, S12, S22, Wh, Wa, B, Bo.

(2) Let ( B, Bg)’ be the solution of the normal equation obtained by (1) and let V; = XuBi+Xi ,5’2.
Then, show X%, X (V; — ¥i) = 2, Xaa(Y; — Vi) = 0.

(3) Express 1y | ¥;Y; using S, Siz, Sez, B, Be.

(4) Suppose (X1, Xiz, &) is an i.i.d. random vector satisfying that E(X;1) = E(Xi2) = E(e;) =
0, each element has finite second moment and (X;1, X;2)' is independent of &;. Let X, = E(Sjx),
o = E(e2) and assume X119 — X%, > 0,02 > 0. Then, answer the followings.
(a) Show 23 (Y — 1?;)2 Ly o2if Bj £, Bj,m — oo forany j = 1,2, where £, means
the convergence in probability.

(b)Let B = nSn 3 i Yi(Xn—2 2 X;2) be an estimator for 81 where S11.2 = S11 —5%5/ 5.

Then, verify ﬁl £, B1,m — 0.

(c) Derive the asymptotic variance of \/ﬁ(ﬁl — f31) where By is defined in (b).
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Question 4.

Answer only one of A and B. If you answer two, all answers to Question 4 become invalid.

A
Answer all (1) - (3) below.

(1) Choose all of the correct statements out of the following four.

(a) Suppose that the covered interest rate parity holds and that the interest rates remain
unchanged. Then, as the yen depreciates against the dollar, the yen-per-dollar
forward exchange rate increases.

(b) Suppose that the relative purchasing power parity holds. Then, in a common
currency area, the lower the inflation rate relative to the other countries, the more
the real exchange rate depreciates.

(¢) Suppose that 30% of the shares of Japanese firms are held by non-residents. In this
case, when Japanese stock prices rise, the net foreign assets increase, other thiﬁgs
being equal. ,

(d) When the relative purchasing power parity holds, the real exchange rate is equal to
one.

(2) In the mid-1990s, the nominal yen-dollar exchange rate reached 90 yen to the dollar.
Suppose that since then, the price level in Japan has remained unchanged while the
price level in the U.S. has doubled. Suppose also that the relative purchasing power
parity always holds. Then, what is the current nominal exchange rate (yen per dollar)?

(3) Suppose that all of Japan's foreign exchange reserves are held in U.S. Treasury bonds
and financed by the issuance of Japanese short-term government bonds. Suppose also
that the interest rate on Japanese short-term government bonds is 0% and the interest
rate on U.S. Treasury bonds is 5%. If the exchange rate is expected to remain
unchanged, what is the expected annualized return on the foreign exchange reserves?
What if the uncovered interest rate parity holds?
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B

Assume that countries X and Y produce a homogeneous primary product called Miracle Berry, which
they export globally. There are no other countries producing Miracle Berry. It is assumed that all
Miracle Berry production in countries X and Y is for export only. The cost function for producing
Miracle Berry in both countries is identical, defined as C(q) = cq, where q isthe quantity produced,
and ¢ is the marginal cost. Additionally, the demand function for Miracle Berry in the importing
countries is given as D(p) = 1500 — 50p, where p is the price. -

(1) Suppose countries X and Y have formed an international production cartel to produce Miracle
Berry. If the observed price of Miracle Berryis p = 25, estimate the marginal cost ¢ in the cost
functions of both countries. Assume that under the cartel, countries X and Y determine the total

~ production quantity that maximizes their combined profits and allocate this total quantity equally
between the two countries.

(2) Determine the producer surplus for countries X and Y under the cartel agreement, which' is
equivalent to the total profits obtained by these countries. Also, calculate the consumer surplus in
the importing countries.

At some point, the emerging country Z entered the production of Miracle Berry, leading to the collapse
of the cartel agreement between countries X and Y. Assume that the production quentity z of Miracle
Berry by country Z is independently determined by the government of Z. Countries X and Y now face
the residual demand after subtracting Z's production quantity and determine their production quantities
through Cournot competition.

(3) If the production quantity of Miracle Berry by country Z is z = 100, calculate the production
quantities of Miracle Berry by countries X and Y respectively. Assume that the cost functions of
countries X and Y do not change before and after the entry of country Z. Also, by what percentage
does the price of Miracle Berry fall after the entry of country Z compared to before its entry?

(4) Now, consider a counterfactual scenario where countries X and Y had decided their production
quantities of Miracle Berry through Cournot competition, even before the entry of country Z.
Determine the price of Miracle Berry in this situation. Additionally, calculate the producer surplus
for countries X and Y and the consumer surplus in the importing countries under this assumption,
and quantitatively discuss the social welfare loss due to the cartel.

(5) Next, consider another counterfactual situation where the cartel between countries X and Y was
maintained even after the entry of country Z. Determine the price of Miracle Berry in this context.
Furthermore, considering the results from problem (4) above, quantitatively discuss whether the
observed decline in the price of Miracle Berry after the entry of country Z is mainly due to (a) the
collapse of the cartel and the occurrence of Cournot competition, or (b) the increase in the supply
of Miracle Berry due to the entry of country Z. '
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Question 5.
Discuss the role of technological innovation in the economic development of a region or
country from an economic history perspective, based on specific historical facts.
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Question 6.

Choose one of the keywords below and explain the development of theory or idea in the
history of economics (or the history of economic thought) which is relevant to it (Write
the number of the selected keyword at the beginning of your answer).

* If you choose more than one keyword, your answer will be invalid.

Keyword:

1) Value

2) Labor

3) Profit

4) Capital

5) Money

6) Interest(rate)

7) (Natural) environment

8) Nation (or community)

9) Technological innovation
10) Knowledge (or information)
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Question 7.

Consider the following definitions:

e Let {z,}32, be a sequence of real numbers. The sequence {z,}5,
converges to z if for any € > 0, there is N such that

n>N = |z,—z|<e.
e Let f be a function from the set of real numbers to itself. The function

f is continuous at Z if for any £ > 0, there is § > 0 such that

lt—Z <6 = [f(x) - f(@)| <e.

(a) Using the definitions above, prove the following statements:

1. Let {z,}%2, and {y,}32; be sequences of real numbers with limits
and y, respectively. Then the sequence {z, + y»}52, converges to the
limit z + y. ‘

2. Let {z,}2; be a sequence of real numbers with limit z*, and f be a
function from the set of real numbers to itself which is continuous at z*.
Then

nl_l_g)lof(xn) = f(z").

(b) For the following matrix A, find nonsingular matrix P and diagonal
matrix D so that P71AP = D: '

A?=(§j>

» (c) Find the general solution of the following system of difference equations:

Tpyr = Tp— yn‘
Ynt1l = 211777, -+ 4y'n,

(d) Find the general solution of the following system of differential equations:

= a’,‘——y
2z + 4y




