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[English] Consider a market having two consumers Aya and Bob only. Their preferences

are represented by utility functions
Ua(z,y) =22 -2 +y, Up(z,y) =4e—a2"+y

respectively, where x is a manufactured good and y is the numeraire good (with price 1).
Assume that both have income 10. The manufactured good is produced by a monopoly, wth
marginal cost 1 and fixed cost 0. (i) Find the equilibrium price of the manufactured good.

(ii) Find the welfare levels of Aya and Bob in the equilibrium.
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[English]

Country A is 100% dependent on imports from countries B and C for coffee and tea, respec-
tively, and all other agricultural products are produced domestically.

(1) Assume that time series data of market price and quantity of coffee in country A is avail-
able. Which of the following events is most suitable for instrumental variable to correctly
estimate the demand function for coffee? Answer with the reason: i) natural disasters in
country A, ii) natural disasters in country B, or iii) natural disasters in country C. Note that
all natural disasters are assumed to reduce the production of agricultural products.

(2) Show the detailed procedure of statistical estimation of the demand function using the

instrumental variable selected in (1) with the equations used for the estimation.
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[English]

Consider the ordinary differential equation

a () (1)
= —A : 1
dt (w)) <y<t>) W

a b
where A = , and a, b, ¢, d are real constants. (i) Assume that (a—d)?+4bc # 0 holds.

c d
Calculate eigenvalues A1, Ay and corresponding right eigenvectors v, vs of A. Normalization
0
is not necessary. (ii) Express u = as a linear combination of v; and wp. (iii) Show
1

that the solution of the ordinary differential equation dz/dt = 0z (: constant) is given by
2(t) = €%2(0). (iv) Assume that a = 0,b = 1,¢ = —w?,d = —2k, (k* # w?) hold. Find the
solution (x(t),y(t)) of Eq. (1), subject to the initial condition 2(0) = 0, y(0) = 1.
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[English]

(1) M people independently draw lotteries with winning probability p. Calculate the proba-
bility that n people win. Find the limit of this probability as M — oo if Mp = X is constant.
(2) Consider train lines A and B. Let the occurrence probabilities of the following four events
per day, 1) both lines A and B are delayed, 2) only line A is delayed, 3) only line B is delayed,
and 4) neither line A nor line B is delayed, be pgq, Pdo, Pod; Poo, respectively, where equality

Z pi; = 1 holds. Any delay does not affect the operation of the following day, so the
i,j=d,0
delay status of one day is independent of that of another day. (i) Find the joint probability

that the above four events occur for ngg, n4o, Mod, and n,, days, respectively, out of N days.

( Z ni; = N). (ii) Assume that delays on lines A and B occur independently. Let the
i,j=d,o
occurrence probabilities of delays on A and B be p4 and pp. Express ps and pp in terms of

Pad and pgo. (iii) A survey on the delay status of the two lines has been conducted for N days,
and sufficient numbers of the above four events have been obtained. Describe a statistical

testing method to determine whether delays on lines A and B occur independently.
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