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[English] The market prices of goods x and y are p,, py, respectively. Consumer’s prefer-
ences are represented by utility function U(x,y) = /x++/2y. Assume that the consumer has
income . (i) Find the demand functions of goods x and y. (ii) Calculate the price elasticity

of demand for good z. (iii) Find the elasticity of substitution between goods x and y.
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[English]

The table below shows the payoffs of a game in which players 1 and 2 have two strategies
(actions), A and B. The first and second numbers in each cell represent the payoffs of players
1 and 2 respectively for the corresponding strategy combination. Moreover, in (1)—(3), two
players are assumed to make decisions simultaneously.

(1) Give a specific example of x and y such that this game describes the typical “prisoner’s
dilemma”. Also, explain the reason using the term “Pareto optimum”.

(2) Find all pure strategy Nash equilibria of this game when = =8, y = 2.

(3) Show the conditions for z, y such that this game has multiple pure strategy Nash equilibria.
(4) Assume that player 1 makes the decision first as a leader, and player 2 makes the decision
after observing the decision of player 1 as a follower. Find all subgame perfect Nash equilibria

ifx =8 and y =2.

Player 2
Player 1

A T, T Y, 7
B 6, 2 4 3
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[English] (1) Suppose f(z) is continuous and decreasing on the closed interval z € [3,10].

10 10
Furthermore, f(3) =10, f(10) =5, and f(x)dx = 42.5 hold. Calculate Y x)dx
3 5

010
(2)Let J=| 0 0 1 |. Calculate (J' + 2J%)3", where J’ is the transpose of J, and n is

000
a natural number.
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[English] Consider repeated trials, each of which succeeds with probability p and fails with
probability 1—p. The probability mass function of the number of failures X before r successes
is given as

(r+z—1)!
(r—1)lz!

T

P(X =x;r,p) = p'(1—-p)*.

(1) Let 7 = 1. (i) Calculate the moment generating function of X, E[e!X]. (ii) Calculate
the mean and the variance of X. (2) The following are 10 records of the number of failures
before 5 successes for a given p: 32,25, 38,65, 68,15,40,34,83,110. Calculate the maximum

likelihood estimator of p to three decimal places.
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