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Choose 2 from the 4 questions and write your answer on the answer sheet.
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Use one answer sheet for each question (Do not use one sheet for different
problems although you may use several sheets for one problem.). Write
the question number in the upper right box of the answer sheet(s).
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[English] Consider one unit of consumers who are endowed with income I > 0 and consume
three kinds of goods z,y, and z to maximize utility U = ax — fx2/2 + ay — fy?/2 + yry + 2,
where o, > 0 and v € (—p, B) are all both exogenous variables. Assume that good z is
always available at a price of 1, but the goods = and y are supplied by different monopolistic
firms. The prices of z,y are denoted by pg,p, > 0, respectively, and the marginal production
cost of the two goods is ¢ > 0. Answer the following questions assuming z,y,z > 0. (1) Find
the consumers’ demand functions z(ps,p,) and y(py,p;) for goods z,y, respectively. (2)
‘Assume that the price of good y is fixed at py, find the price p, to maximize the firm profit of
z. (3) When the two firms determine their prices simultaneously, find the market equilibrium
prices. (4) Suppose that the two firms are merged into a single firm which produces both
z and y to maximize the total profit. Find the price of z goods set by the company. Also,

discuss the impact of integration on the total social surplus.
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[English]

- Consider a linear city where all residents commute to the city center (CBD), earning an
annual income of 1000 units of currency. They consume a composite good denoted as z and
reside in houses with a land area of 100 m2. The current urban fringe is 50 km from the
CBD. The rouhd—trip commuting cost is 2 per km annually. The land rent outside the urban
fringe is considered as agricultural land ;‘eﬁt, and it amounts to 1 per m? annually. (1) Let
R(z) be the land rent per m? at a distance z from the CBD. The price of the composite
good is 1 everywhere. Provide the budget constraint for a resident living at distance z. (2)
Calculate R(0). (3) Assume that this is a small open city, and commuting costs are reduced
to half due to transportation improvements. The agricultural land rent is fixed. Determine

the new location of the urban fringe.
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[English] (1) Calﬁula.te the following multiple integral

Ty .
—= _dxdy, D={(z,9)|z>0,y>0,1<zx+y <24
[ Gzt D={@l==0y }

(2) Find the maximum and minimum values of f(z,y) = 4z — y subject to the constraint
z? 492 <17,
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[English]

Let {(X;,Y:)} = {(20,18),(40,29), (60,48), (80, 59), (100,86)} represent data regarding the
income X and expenditure Y of five households. (1) Calculate the sample variance of X
and Y, s% and 5%, and the sample covariance between X and Y, sxy. (2) Assume the
relationship between X; and Y; as Y; = a + bX; + &;, where ¢; is a random variable, which
follows an independent identical distribution with a mean of zero for all . Let a and b be

the estimators of a and b, respectively. Find the first order condition of the residual sum
5

of squares e® = Z(Y —a—bX; )2 with respect to & and b. (3) Calculate the least squares
=1
estimators GoLs and bors for a and b. (4) Another survey reports the estxmated value b = 0.7.

In order to check whether borg of our data is significantly different from this value using a
t test, impose an additional assumption about the random variable necessary to perform the

t test. (5) Describe the outline of the test.
. .



