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[English] Given inverse demand function p(z), the price elasticity of demand e and its

convexity p are defined by
p(z) __zp'(z)

— S , p —
zp/(x)

€ =

respectively. (i) Assume that the marginal cost of a monopolistic producer is a constant ¢ > 0.
Show € > 1 and p < 2 under the profit maximization behavior of the firm. (ii) Calculate €

for demand function x(p) = yp™" + op~7, where u > 0, o > 0.
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[English] There are two countries A and B, each of which can produce two kinds of goods,
X and Y, by inputting labor. We assume L‘;‘( = 1,L§ =3, L{} = 2, and L{i = 5, where
L7 is the labor input required to produce one unit of good ¢ in country r. In addition, each
country has 10 units of homogeneous households. Each household has one unit of labor, and
the utility function is given by U = XY

(1) Explain what kind of comparative advantage each country has.

(2) When there is no trade cost between the two countries, show the amount of goods
exported by each country in the trade equilibrium.

(3) Evaluate the policy of prohibiting trade from the viewpoint of Pareto efficiency.
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[English] Consider the following job search of workers. Workers are either unemployed
(s(t) = U) or employed (s(t) = J) in each period ¢t. A worker in state U (resp. J) in period
t changes to the other state in the next period with probability g; (resp. v € [0, 1]). The net
income of a worker in state U (resp. J) is denoted by wy = —cg?/2 < 0 (resp. wy = w > 0),

o0
where ¢ > 0. At this time, U workers choose ¢; to maximize E [Z pht

k=t

ws(t)]m € (0,1),
which is called the present value of expected net income.

(1) Give the optimal g; = ¢g* for unemployed workers. You can assume that the solution
satisfies g* € (0,1).

(2) Consider a fixed number of homogeneous workers in the market. Find the steady state

unemployment rate n;; in the market.
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sint + Int e — 3xt te! +1n3t

0
o 522 — 8cost 2t +6Int 8t — 6t
T

3cos(t?)  t+cos(t—t%) sin(6x +t)

[English] (1) Real-valued function w(z) is defined by x = we®, where x > —1/3 and
w > —1. (i) Calculate w'(x). (ii) Show that w(x) is monotonic. (iii) Calculate / w(z)dz.
0

(2) For t > 0, calculate the following partial derivative:

sint+Int er — 3uxt te! +1n 3t

0
o 52 — 8cost e +6Int 8t — 6t
T

3cos(t?)  t+cos(t—t%) sin(6x +t)
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fz) =

2no
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[English] (1) Consider independently and identically distributed random variables X; (i =
1,2,---,n). Assume that the mean E[X;] = p and the variance Var[X;] = o? are finite,
and let 7,, = L 3" | X, (i) Represent E[T},] and Var[T}] using 1 and o. (ii) Let P(E) be
the probability that an event E occurs. Prove the inequality P(|X; — pu| > ko) < 75 for an
arbitrary k£ > 0. (iii) Using the results in the previous questions, show nh_)rgo P(|T, — p| <

g) = 1 for an arbitrary ¢ > 0.

(2) Consider a sample of size n, X1, X, -+, X, selected from a population having density
function
1 _ew?
f(a) = —=—c
2o

(i) Derive the likelihood function for the population mean x and the population variance o?.

(ii) Given the population variance, calculate the maximum likelihood estimator for the pop-
ulation mean. (iii) Given the population mean, calculate the maximum likelihood estimator

for the population variance.
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