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[English] Assume that a monopoly has two different markets. The demand function in

market ¢ = 1,2 is
T; = a; — bip;, (p is the price and x is the consumption)

and the cost function is C = F'+M (z1+x2), where a; > b; M holds and F' is sufficiently small.
How much can this firm increase its total profit by setting discriminatory prices, comparing

with the uniform price policy?
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[English]
There are two cities ¢ = 1,2 with exogenously given homogeneous N; > 0 households. Util-
ity function of each household is given as U(z;, Gi) = 2z + u(G;) + f(G;), where z; is the
per household consumption of a composite good, G; and G; are the supply of local public
goods in cities ¢ and j, respectively. Assume that u(-) and f(-) are concave and increasing
functions, respectively. The budget constraint of each household is Y; = z; + t;, where Y is
the exogenously given income and ¢; is the head tax. There is a local government in each
city who chooses tax level t; to maximize the utility level of its own households with budget
constraint t; N; = G, given G of the other city.

(1) Show whether the equilibrium utility level of city i increases or decreases with N;.

(2) Assume that two cities are completely symmetric: the exogenous parameters and the
functional forms are all identical. Is the equilibrium tax level of a local government higher
or lower than the socially optimal tax level which maximizes the average utility level of two

cities?
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[English] Assume that price of a stock at time ¢, denoted by Sy, is given by the following
stochastic differential equation:

Sy = cdW; + gdt,

22
where W, follows a Brownian motion having Prob(W; — Wiya < A) = \/217? f_AOO e 2adx.

(1) Explain how European call options differ from American call options.

(2) Does the value of an European call option on the stock increase or decrease with o > 07
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[English] (1) Consider the polar coordinate in a two dimensional plane x = rcosf, y =

rsing (r >0, 0 <6 < 2m). Answer the following questions.

. or Jr 900 00
(1) Calculate %, 87y7 %7 aiy
O(z,y)
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(ii) Calculate the Jacobian

(iii) Calculate the integral

// z2dxdy, where D = {(x,y)|z* +y* < a*}, a > 0.
D
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(2) (i) Calculate all eigenvalues of matrix A = |0 1 2 |. (ii) Let € = |z, | be a
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real vector. Find the maximum and minimum of the Rayleigh quotient W, and the
T

corresponding = under the normalization condition ||z||> = 1, where = is the transverse of

vector .
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[English] (1) (i) Let X be a discrete random variable which follows the Poisson distribution
P[X =z] = 6_;')\1, r=0,1,2,---. Calculate the moment generating function F(e!*), where
E(Y') denotes th.e expectation of a random variable Y. (ii) Calculate the expectation and the
variance of X.

(2) Assume that the probability that a certain disease is present in a population is 0.01.
There is a test for this disease, which gives the positive result with probability 0.99 for a
diseased person. Probability that a non-diseased person gets a positive result with this test

is 0.05. Calculate the probability that a person, who gets the positive result with this test,

is indeed diseased.
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