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[English] There is one unit of households consuming goods z and y with utility function
U = 3z — 2? + y and budget constraint 2 = px + ry, where p,r,z,y > 0.

(1) Show the demand function for good x. Also, compute the demand for # when p = 2 and
r =6 are given.

(2) Suppose that the production function of good =z is L2/3K'Y3 and the prices of production
inputs L and K are 1/2 and 2, respectively. Show the minimum cost to produce 1 unit of z.
(3) Show the market equilibrium price when good x is supplied by a monopolistic firm, where
the production function and the input price are the same as (2), and the price of good y is

given by r = 1.
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[English]

1. Two risk-neutral players, A and B, play the following game: Each player selects “rock(R)”,
“paper(P)”, or “scissors(S)” simultaneously. R beats S, P beats R, and S beats P, and a draw
is scored if two players choose the same strategy. Each player’s payoff is 1 for a win, 0.5 for
a draw, and 0 for a loss.

(1) Suppose that player A plays a mixed strategy in which R, P, and S are randomly selected
with probabilities 1/5, 2/5, and 2/5, respectively. Show player B’s best response to this
strategy of A.

(2) Show the (mixed strategy) Nash equilibrium in this game.

(3) Show the new (mixed strategy) Nash equilibrium if player A can only select either R or
P. Both players know this rule change.

2. Provide some properties for the relationship between workers’ hourly wages and working

hours by a labor supply curve, focusing on the differences from the supply curves of goods.
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2. #I7 /01 g(x)dx ZEHRE LRIV, 72720, g(2) IEFFED (n+1) x (n+1) D7H|TH 5 :

z -1 0 0 0
T —1 0 0
0 0 T :
9(z) = ,
: -1 0
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[English] 1. Function f(x) is defined by f(z) = In i —_F z, where z € (—1,1). (a) Calculate
F71(3) and (f71)'(3). (b) Make the Taylor expansion (Maclaurin expansion) of f(z) up to
23. (c) Give an approximate value of In2 = f(1/3) by rounding off to 2 decimal places based
on the result of (b).

1
2. Calculate / g(z)dx, where g(x) is the following (n 4+ 1) x (n + 1) determinant:
0

x —1 0 0 0
T —1 0 0
0 0 x :
g(z) = _
: -1 0
0 0 0 rz —1
ap Ap-1 QAp-2 -+ 41 Qg
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[English] Let x € (—o00,00) be a continuous explanatory variable and y € {0,1} a binary
explained variable. Consider a model in which the logarithm of the ratio of the probabilities

of y =1 to y =0 is given by

ply=1) :
In|—/——=| = bx.
! [p(yz())} e ®
ey(atbz)
(1) Show p(y) = T4 oatte (2) For a dataset of the explanatory and the explained variables

{(zi,yi);1 = 1,2,--- ,n}, give the first-order conditions for extrema of the log-likelihood
function with respect to a and b. (3) Assume that the cumulative distribution function for
the random variable u follows F'(u) = exp[—e "]. Give the probability density function
f(u). (4) Assume that x and y represent the attribute and the choice of a person. Let
Vo(x) = ag + Box + ug and Vi(x) = a1 + f1x + uy be the utility functions for choices y = 0
and y = 1, respectively, where random variables ug and u; are independent of x and follow
the cumulative distribution function F'(u). Assume that y = 1 is chosen if and only if
Vi(z) > Vo(x) holds, show that the probabilities of y = 0 and y = 1 satisfy Eq. (i). Moreover,

express a, b in terms of «q, a1, By, B1-



