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Choose and answer three problems from the following E-1 to E-5.
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[English] Let the utility function of consumers be

T + xTo
r1+1  zo+ 17

U(l‘l,l‘g) =

the price of good 1 be p(> 1) and the price of good 2 be 1.

(1) Given income of Y, derive the Marshallian demands (ordinary demands) for two goods

and the indirect utility function V(p,Y).

(2) Given utility level u € (0,2), derive the Hicksian demand function (compensated demand

function). Find the expenditure function M (p,u).
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[English] Consider two countries with the same technology and labor force. The gross
production in country i € {1,2} is given as ¥; = LYK} ~®, where a € (0,1)  holds and L;
and K; represent the total input of labor and capital in country %, respectively, and they are
both traded in competitive markets.

(1) Capital can move freely between the two countries, and the total capital constraint
K1+ K2 = 2 holds in the world. On the contrary, labor is internationally immobile, and each
country is given labor force as Ly = Ly = 1. Also, the government of each country imposes
t; x 100% tax on the rent of the capital employed in the country. When ¢; = 0.5 and to =0
are given, show the capital input of each country in the market equilibrium.

(2) Consider that each government determines ¢; to maximize the sum of the households’
wage income, capital rent income, and tax revenue. If all the capital invested in the two
countries is owned by the households of country 1, give an intuitive prediction about which

country will set higher ¢;.
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[English] (1) What kind of parameters can and cannot be calibrated in the Computable
General Equilibrium (CGE) models? Explain by using a well-known general equilibrium
model such as GTAP and Eaton-Kortum as example.

(2) Explain the economic mechanism of the sunspot theory, which argues that the number

of sunspots on the sun’s surface affects the economy, based on rational expectations.
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[English] (1) For integers m and n, show

™

v vy
/ sinmz sinnx dx = / cosmx cosnx dr = mom, and / sinmax cosnze dxr = 0,

—T —T —T

1 ifm=n
where 0,,, = is the Kronecker’s delta.
0 ifm#n

(2) Let f(x) be a continuous and periodic function with period 27, which can be expanded
N
as f(x) = a0 + Z [ak cos kx + by, sin k:c] , where N is a positive integer. Calculate coefficients

k=1
ar, and by, using f(x).

(3) Describe the characteristics of the coefficients if f(x) is an odd function.
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[English] Denote the national income by X. Assume that X follows the Pareto distribution,
namely, its cumulative distribution function is given by
1- (=2
F(x) = Lmin
0, if £ < Zmin

—a ]
) ) if z Z Lmin

)

where a > 1. Answer the following questions. (1) Calculate the probability denstiy function
of X. (2) Calculate E[X] and Var[X]. (3) Calculate « if the top 20% earners get 80% of the
total income in this country. The approximations In4 =~ 1.386 and In5 &~ 1.609 can be used

for the calculation.
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