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[English] (1) Assume the utility function of a consumer as U = 2% 4+ y. Show the Compen-
sating Variation when the price of good x changes from 3 to 1, given the consumer income
and the price of y as 10 and 1, respectively.
(2) Suppose that a policy is implemented to collect ¢(> 0) % tax from the market price of a
monopolistic company facing a market demand function D(p) which satisfies D'(p) < 0 and
D"(p) < 0. Explain the effect of the policy.
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[English]

1 unit of population chooses either city 1 or city 2 to reside. Residents are freely mobile
across cities. The utility function in city 4 is u; = 1 —a;x;, @ = 1,2, where x; is the population
in city i, a; € (0,1) is a parameter representing the amenity of city i.

(1) Find the equilibrium populations in two cities and the equilibrium utility level.

(2) Only the government of city 1 imposes income tax t to improve the city amenity. The
new utility function in city 1is vy = 1—t—ayz1/(1+ ct), where ¢ > 1/a; + 1 /a9 is assumed.
Given t € [0, a2), find the new equilibrium populations in two cities and the new equilibrium
utility level.

(3) Find the optimal tax rate ¢ for the government of city 1 to maximize the equilibrium

utility.
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[English] Consider the following problem of maximizing the expected utility of an individ-
ual who lives for two periods and consumes in each period.

=F =lor 1 1
é,rll%)éU [t;25 Ct]v pE(O, )756(07 )7

s.t. Oy = (1 + T’)(W — Cl)

where the initial wealth W > 0 is given. Also, interest rate r > —1 is a stochastic variable
following an uniform distribution whose interval is [—€/2,€/2], € € (0,2). The individual only
knows the distribution function when she/he determines C;. Show whether C increases or

decreases when ¢ increases.
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[English] (1) z is a function of ¢ defined by equationf(z,t) = x + €* + sint — et = 0.
Calculate z(0) and 2/(0).

(2) z and y are functions of ¢ defined by equations f(x,y,t) =z + e Y +sint — e* ¥+ = (,
g(z,y,t) = e —sint — e ¥t = 0. Calculate z(0), y(0), 2/(0), and ¢/(0).
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[English] (1) Represent the expected value of the sum of continuous random variables X
and Y, E[X +Y], using E[X] and E[Y]. (ii) Show that the variance of X +Y is Var[X +Y] =
Var[X] + Var[Y] + Cov[X, Y], where Cov[X,Y] = E[(X — E[X])(Y — E[Y])] is the covariance
between X and Y. (ili) Show that E[XY] = E[X]E[Y] holds if X and Y are independent.

(2) Let {us} (t=1,2,---,T) be a random process following u; = pus_1 + ¢4, |p| < 1, ug = p.
Here, we assume that E[g;] = 0, Var[e;] = 02, E[eset] = 0 (s # t) hold. (i) Represent us
using p, €1, 2. (i) Represent w; using p,e1,- -, . (iii) Calculate Efw;] and Var[w]. (iv) For
a given {u;}, calculate the estimator of p, p, which minimizes the squared sum of residuals
T

Z(US - ﬁus,l)Q.
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