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[English] Let the utility function of a household be U(x,y) = 0.3logz + 0.2logy, and the
budget constraint be given as 10 = px + y, where p is the price of .

(1) Find the demand function x°(p) of this household for good z. (2) Given p = 2, find the
demand for goods x,y and the indirect utility V', respectively. (3) Find the compensated
demand function x*(p) given the utility level V obtained in (2) above. Also, draw this com-
pensated demand curve and the demand curve obtained in (1) on the same (z, p) coordinates,
paying attention to the relationship between the two curves. (4) Sketch the Slutsky decom-
position of the change in demand when p decreases from 2 to 1 on the (x,y) coordinate plane.
Furthermore, show the compensating variation (CV) and the equivalent variation (EV) due
to this price change on the same figure. It is not necessary to find specific values of CV and

EV.
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[English]

In the market represented by the line segment [0, 1], homogeneous consumers are evenly
located at a density of 1. In addition, each of two companies, A and B, sets up one store at
x4 and xp on this line segment, and sells perfectly homogeneous goods at prices p4 and pp,
respectively. A consumer living at point x € [0, 1] purchases exactly one unit of goods from
the store offering the minimum total cost, which consists of the round travel cost to the store
of the company i € {A, B} represented by |x — ;| and the price p;. The cost of producing
and selling goods by each company is zero.

(1) Given 24 = 0 and xp = 1, show the aggregated market demand for stores A and B,
denoted by Q4 and @ p, respectively, as a function of the prices of the two stores. (2) Given
x4 =0 and zp = 1, the two companies simultaneously determine the prices to maximize the
profits. Find the prices of the two companies in Nash equilibrium. (3) Companies A and B are
considered a new entrant and an existing company, respectively. When xp = 1 is exogenously
given, find a subgame perfect Nash equilibrium when company A first determines x4, and
then the two companies simultaneously determine prices given x4 and zg. It is assumed that

A can only choose x4 € [0,0.3] due to a legal location restriction.
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[English]
(1) Find the 7th-degree Taylor polynomial of *" In(1 + z3) around z = 0.

(2) Consider the sequence defined recursively by a; = 1, aa = 1, apy1 = —12a,-1 + 7ay,. (i)

Unp, Qn—1
=M .
{ An+1 ] { G, ]

(ii) Find a diagonal matrix D and an invertible matrix P such that M = PDP~!. (iii)

Find a matrix M that satisfies

Develop an explicit formula for a,,.
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[English]
Suppose that the time interval until a product is sold in a shop, t, follows the probability

density function

le_t/T, t >0, )
f)=97 (i)
0, t <0,

where 7 is a constant. (1) Calculate the mean and variance of ¢. (2) Find the probability
P(t < T). (3) Let T be the value such that P(¢t < T7) = 1/2. Express T» such that
P(t < T3) =7/8, in terms of T1. (4) Upon measuring ¢, the following data were obtained:
{1.6,2.4,0.7,1.4,4.5,4.5,0.3,0.5,0.1,1.2}. Find 7 which maximizes the log-likelihood function
based on Eq. (i). (5) Represent the conditional probability P(t > S + T|t > S) in terms of

S, T, and 7. Discuss the obtained result.
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