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[English] Consider a utility function U(z,y) = z® 4+ y® of two consumption goods = and
y, where x € {0,1} can only take either 1 or 0 while y > 0 can take a continuous value.
a € (0,1) is a parameter. Answer the following questions.

(1) There are two types of households (called types H and L) whose population is ny
and nr. Those households have the same utility function U(z,y) but different income levels
yg > yr > 1. Derive demand function D(p) for x in the entire market, and draw a figure
showing the demand curve, where p is the price of x, and the price of y is fixed to 1.

(2) Now good x is provided by a monopolistic firm in unit cost 1. Derive the profit-

maximizing price of the monopolistic firm when o« = 0.5, yg =4,y = 2,ng = ny = 1.
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[English]

Two firms providing a homogeneous good maximize their profits by choosing their optimal
locations and prices. | consumers are evenly dispersed along [0,[]. Each consumer chooses
only one unit of the good from either firm 1 or firm 2. Transport cost d? for distance d is
paid by consumers. Assume that the production costs are zero so that the profit of firm ¢ is
p;q; if its price is p; and its demand is g;.

(1) Given locations z; and z (where 0 < ;1 < x9 <), find the equilibrium prices pj and

*

Ds.
(2) Assume that firms have a two-stage competition in which they choose locations first.

Find the equilibrium locations z] and z3.
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[English] (1) Explain 5 convergence and o convergence in inter-regional income inequality.
Point out their differences clearly.
(2) Give the definition of “Tobin’s ¢”, and explain how it is useful in the analysis of stock

markets.
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[English] (1) Answer the following questions regarding I'(s) = / e %2° tdx, where s >
0
1
0. (i) Show I'(s +1) = sI'(s). (ii) Show I'(1) =1 and T (2) = /. (iii) Show I'(n+1) =

1 2n — 1)
and I’ <n + 2) = (nQn)\F for natural number n, where

" nn—2)(n—4)---4-2 if nis even
nll —
nn—2)(n—4)---3-1 if nis odd.
(2) Answer the following questions related to trace tr(A) = Y ;" | a;;, where A = (a;;) is a

square matrix of order n. (i) Show tr(XY) =tr(YX) and tr(XY Z2) =tr(ZXY) =tr(YZX)

for square matrices of order n, X, Y, Z. (ii) Calculate tr(CT BT ABC) with

1 \/g

1 2 3 1 0 0 3 0 %

A 6 5 4|, B oﬁﬁ,C 0 1 0
1 1 /3 1

2 7 8 075—2 50 3
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[English] (1) Consider a linear regression model Y = a + bX + ¢, where X; and Y; (i =

1,2,---,n) are respectively the sample values of independent variable X and dependent
n
2 (KX
1

and Sxyy = —— Z (X; — X)(Y; = Y) are respectively the sample variance of X and the
n—

_ 1 _ 1
variableY, X = — E X;andY = — E Y; are their sample means, SE( =
i= 1 i=1

sample covariance between X and Y, € is the disturbance which is uncorrelated between

samples with mean E[¢] = 0 and variance Var[e] = 0. Also, E[X¢] = 0 holds. (i) Show that

I _ .S
the ordinary least squares estimators of a and barea =Y —bX =Y — Séng X and b= %,
X
X

respectively. (ii) Show that b is the unbiased estimator of b, i.e. E[b] = b holds.

(2) Let p be the probability to get the head when one flips a coin. (i) Calculate the probability
to get the head n times when one flips this coin N times. (ii) Calculate this probability for
p=1/2, N =10, n = 8 and round off to third decimal places. (iii) Discuss the fairness of

this coin if someone gets the head 8 times when flipping the coin 10 times.



