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[English]
(1) Consider utility functions (a)—(d) of two goods = and y. Choose only one of them satisfying

all properties (I)-(III), and show that the properties are actually satisfied.
(a) @2 +4'2)% (b) logz +logy: () z—a?+y; (d) (@2 4y /372

(I) x is a superior good.
(IT) The price elasticity of demand for good x increases with the price of z.

(III) The total expenditure on x increases with the price of x.

(2) Let the demand and supply functions of a good be @ = 20— P and @ = 2P, where @) and
P represent the quantity and the price, respectively. Assume that an ad valorem tax (i.e.,
based on the price) of 20% is levied on this good, give the tax revenue and the dead weight

loss of this tax.
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[English] A monopoly firm chooses either the urban area or the rural area in a region to
start production. Inputting 1 local worker can produce 1 unit of the good. The wage rates
in the urban and rural areas are 2 and 1, respectively. The demand function in the urban
area is 7 — p and the demand function in the rural area is 2(4 — p), where p is the price in the
area. Additional cost 7 is incurred in transportation between two areas. Find the optimal

location for the firm to maximize the total profit.
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[English] Consider the following utility maximization problem of a household that lives for
infinite periods:
o0
_ t p
e U= B,

S.t. Sg41 = (1 + Tt)(lt —Ct + St)

Iy = (14 g)1y,

where 5 € (0,1), p € (0,1), and g > 0 are exogenous variables. Furthermore, Iy = 1 and
so = 0.

(1) Assume g = 0 and a constant interest rate 7o =1 = rg = --- =7 > 0. Find the condition
of r such that the household consumption becomes ¢; = ¢ > 0.

(2) Assume g > 0. Consider a closed economy consisting of a large number of the homoge-
neous households described above, in which the equilibrium interest rate r; is endogenously

determined so that I; = ¢; holds in every period. Show r; and r9 in equilibrium.
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[English] (1) Let © = rsinfcos¢, y = rsinfsin¢g, z = rcosf, where r > 0, 0 < 0 < m,

0 < ¢ < 2m. (i) Calculate det J, where

or 00 0¢
g% 9 9
| or 00 09
or 00 0¢
(ii) Assume z = 0. For function F(r(z,y),¢(x,y)), represent g—i and 881;, using r, ¢, %—1:,
_1 p—1
xft "o e | P
and g};: (2) Let yj(p’q"la"' 7:ETL) = ]—l and X(pa'xla"' axn) = [Zz]g_ll )
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where z; > 0 for any j =1,--- ,n and p € (0,1). (i) Show y; = ——. (ii) Calculate lim InU,
8xj p—0

where U(p, x1,- -+ ,x,) = |:
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[English] Select a sample X1, -, X,,, where n = 10, 000, from the normal distribution with
population mean p = 5 and population variance 02 = 100. (i) Calculate the expected value m
and the variance s of X = Z X;. (ii) Calculate X, which satisfies P(|X —pu| > Xo) = 0.05.

j 1
2

1 oo
You can use Q(z) = — / exp (—Z> dz and §2(1.96) = 0.025 in the answer. (iii) Explain
Vo Je 2
type I error and type II error in the statistical hypothesis testing. (iv) Using the above
sample, regarding pu, we perform a test for the null hypothesis Hy : 4 = 6 and the alternative
hypothesis Hj : 1 # 6 with the 5% significance level, when ¢ is known. Represent probability

of the type II error using Q(z).



