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Graduate School of Economics and Business, Hokkaido University
Admission Examination for Master’s Program

Exam Questions Booklet: Specialized Subject for 2025 intake
7 Date of Exam: January 29, 2025
Time : 9:00~10:30 a.m.

Instructions

1. Do not open this examination booklet until the signal for starting the test is given.
2. This booklet is composed of the following parts:

Macroeconomics and Microeconomics ~ pp.1~4
Economic Thought p. B

- Economic History p. 6
Statistics - pp- 7~13

- Management and Business Administration p. 14
3. Answer the question(s) of the subject you selected and reported upon the application.

4. Write your examinee’s number, your name, and the subject in the specified place,
following the instructions given by the proctor.

5. Be sure to indicate the question number of each question you answer.
6. Write darkly and clearly in block style.
- 7. Raise your hand to notify a‘proctor if you need more answer sheets.

8. Do not leave the examination room in the middle of the exam unless you are in sick or
other emergency reasons.
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MR T, MELOHEGIHELRE.

MIRE I .
1. BB A4 iR .
Y = KO.S . LO.S
TEXBNBETE. EEL, YIRAEER KHEKE LIINHETHs.
LR L BRI IECIT, BAOLY F A ax N30, SeFbwk T
5. | | |

(1) ZOREEFFEEBENMELEED, BASBLRROELFL KD
" . |

(2) ZOREOHBIOEAEN 50 T, LEHOEEEN Y=10 O & %, FliH
ERAMET B AMOBEEL RO L. HEL, EARERITOL TS,

2. TRTOBABNEES L EEHO 2 M- T X 2R EERE L E
%%, EROUICHNT, O E Nk BERR L ¢ — INCREE T B
RUFET D, HIcB T EERMROBEAOL AL

Uy = 'CY,t "Cot41
THEZLNS. ZIT, Gt OMADH EAY) B 5ME%,
Corr X ZDMEADE + 181 (BFEH) (BT O2WHEETHD. ZOEADEE
BB D IERES, LT 5. TATOMAMIEFHOLFREY > 07
BE, AECBVWTETEELYH LINETS. |
T ORBEITEFE ARG OBANL ST > 075 HRBRB #H5IR L, #l U728
BOSTEFE CHIMICAS 3 2EHOBAICES TS X5 %, BEHFRESH
ENEETS. | |
ANAR&ERZ0, FHAROARIZL, FFEOMTRIIr>0&L75.



(1) HCESTNIEAZOWT, BHERRIET D C DAREELRD L.
(2) TOLER, DAEZERETHC, OKEZEDL ) REEELE 2 D)
A EEL, Y>T>0875.

AR |
b BAOLHIL, HOWEE 2 WEREEMCEE L, KOBKTSZLEN
2

x2
U=412x - > + M.
HMoffigEp >0, BAOFEEI> 0L T35, FRERMBORIIHU FTELLND
_ ' I=M+px
—F, MExBEETHILEOBRRBEIUTTELLND
_ . |

c=2+12

 RELRARTIART A — L LTCHBITA LTS,

(1) TSR B O L B ERD L.

(2) HEHHIIT 2 EBERE, EEERE, H2MARERD L.

(3) BRFBRA%ITH L, MOAER—HANIZo 10 (B) OBREHRLERT
LB, D OBRERICLAHSHARIORR, BEOWBEERIEL EANE
R L. - |
(1) BEOMEBRHHEINE L ol Bd, BERICKIT A NEE - 4k
HEABIE DL HICBT 5. MEANTHIAE L.

HEEME T (English Version)
Answer the following two questions, Question I and Question II.

Question L.

(1) Consider a firm with the following production function:



Y = KO.S . LD.S |
where 'Y 1s the output, K is the capital, and L is the labor. The prices of
both the output and capital are 1, the rental cost of capital is 0.1, and the

wage rate is denoted by w.

1. Find the capital-labor ratio % and the wage rate w that maximize the

firm's profit.

2. Assume the firm’s capital in the previous period is 50 and the demand for
output is ¥ = 10 . Find the investment required to maximize the firm’s

profit‘ in the current period. Assume the capital depreciation rate is 0. -

(2) Consider an overlapping generations economy in which all individuals
live through two periods: youth and old age. In each period t, there exists a
generation born in period t (the young generation) and a generation born in
period t — 1 (the old generation). The utility function of an individual born
in period t 1s given by

Ut = Gy~ Cotta

where Cy; is the cbnsumption of this individual in period t (the youth
period) and Cp;.4is the consumption in period t 4+ 1 (the old age period).
Let S; denote the savings during the young period for this individual. Each
individual earns income Y > 0 only during their youth period and
consumes all their assets over their lifetime.

This economy has a pay-as-you-go pension systém in which a young
individual pays a pension fee T >0, and the collected pension fee is
distributed equally to the old individuals living in the same period.

The population growth rate is 0, thé pobulation of each generation IS 1, and

the interest rate on savings is r > 0.

1. For an individual born in perioed t, find the level of Cy; that maximizes



their utility.

2. Show how an increase in T affects the level of Cy, that maximizes utility.

Assume that Y>T > 0.

Question II.

The wutility of an individual depends on the cohsumption x and the
2
~accumulated amount of money M, expressed as: U =412x—x?+M .

Meanwhile, the individual has a fixed income I > 0 and consumes goéd xat
price p > 0. Individual’s budget constraint is I = M + px.

A firm produces the consumption good, and the cost function of producing x
2 ' .
is given by: € = x? + 12x. Both the firm and the individual act as price takers.

(1) Calculate the equilibrium price and quantity of .
(2) Calculate the consumer surplus, producer surplus, and social

surplus at equilibrium.

(3) Suppose the government imposes an environmental tax of 10 (yen)

per unit of production of .. Calculate the loss of social surplus due to the

tax, and the tax burden on the consumer and producer.

(4) Discuss how the consumer and producer burden of the
environmental tax changes when the price elasticity of demand decreases.

Explain with a diagram.



B % B (Economic Thought)

N 435I (Japanese Version)
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HEERAE T (English Version)

Answer the following two questions, Question I and Question II.

Question I. Explain D. Hume’s idea on economic thought.

Question II. Explain J. Schumpeter’s scholarly contributions,



##5 (Economic History)
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Answer the two of the following four questions, Question I ~ Question IV.
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Question I. Explain the economic historical roles of Spain and Portugal in

the early modern pelri'od.
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Question II. Explain the industrial development of Japan during the

Industrial Revolution, focusing on a specific industry.
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Quiestion III. Explain the history of the formation process of the Japanese-

style employment system.
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Question TV, Explain internaﬁonal aid after World War II, focusing on the
Marshﬁll Plan.



HEHE (Statistics)
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Choose either of Question 1 and Question II, and choose either of Question III.
and Question IV.

Question 1. Let X, X3, X3 be independent random variables having the same
probability density function

f(z) = { e ™, x>0,

0, otherwise,

Let

X X+ X,

V=X + X+ Xy, Yom—2i Y, = .
i=At et s ey BTN TG

. Derive the expectation E(Y}).
. Derive the expectation E(Y3). c
. Derive the joint probability density function of Y, Y3, ¥5.

= W N

. Discuss whether Y, Y3, Y3 are independent or not.
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Question II.  Answer all questions in Question II.

I. Let a and A be positive real numbers. The gamma distribution, denoted
by Gam(a, A), has the density in the form

—1,-At
et e, >0,
0, otherwise.

fGam (t) = {

(1) Give the definition of the'gamma function ['(a), and determine the
constant ¢; such that fgam is a density on (0, oc).
(2) For a positive real number b, find £ (X?), where X ~ Gam(a, A).

(3) For a positive real number b, determine the constant ¢, such that

fb(t) = { Cztbfcam(t')a t> 0,

0, otherwise

is a density on (0, o0). What is the name of the distribution having
density f,?
2. LetpelR and a2 > 0 be real numbers.
(1) Give the definition of the density p of the normal distribution
N{g,0?).
(2) Find the moment generating function E{e’*) of X ~ N{u,o?).

Here, 8 is a real nunber.

3. Let £ € R and ¢? > 0 be real numbers. The lognormal distribution,
denoted by LN(g, 62), has the density in the form '

Ca  Qogt—py? >0
) —e 20’2 ) A
fin() =4 ¢ ’

0, otherwise.

(1) Determine the constant ¢z such that fiy is a density on (0, oc).

(2) Let Y ~ LN(0,0?) and X N'N(O,O‘z).‘ Show that E(Y?) = E{e"Y),
where b is a real number.

(3) Let g be a density of Y ~ LN(0,0?). For a positive real number b,
determine the constant ¢, such that

b
cyt’g(t), t>0,
anlt) = (t) .
0, otherwise

is a density on (0, c0). What is the name of the distribution having
density g, '
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Question III. Consider the trivariate data (x;,4;,¥2), 1 = 1,...,n. Assume a
simple regression model with the independent variable r and the dependent

variable y, i.e.,
=g+ hhri+ey, t=1,...,n, ' (1)

where ay, 3| are regression coefficients, and.¢);, £ = 1,...,n, are error terms.
Similarly, assume a simple regression model with the independent variable =
and the dependent variable y,, i.e.,

Yo = 0+ oz + €y, 1=1,...,m, (2)
where as, J2 are regression coefficients, and €,;, i = 1,. .., n, are error terms.

1. In the regression model (1), show that the least squares estimators for

~ ¢y and 3, are, respectively, given by

o~ — T — o S
=7 -5 and 5= Srl,
T

where T = 2370 2, §, =
S:m: = E?:](:rl - 1)2- a

2. In the regression model (1), let wy; = y); — &) — 3 x;,i=1,...,n. Show
that '

n Lui= lyl'? S‘Il'z 2:1:1(11 —-'f)('yl-i - yl):

n

n
Z-uh- =0 and Zui =(1-R%)Sn,
i=1

i=1
where Sy = >, (yu — 7% Ruy = Sa1/ VS50

3. In the regression model (2}, let &, and 3, be the least squares estimators
for ap and 3;, respectively, and let uy; = yo; — @3 — Boxy, i =1,...,n.
- Show that

n

) =S 53:15;:2
E UpgUag = 212 — S
i=1 rx

where 7, = %Z?:l Yoi, S12 = ZLl(yu‘ — Y N Y2 —¥a), Sz = ) «?:[(1'1' —
TY(Y2i — Ya)- '
4. Show that

Z? 1 Uil Ri; — R; Rqs
\/(z: Iult) (Zz lu‘Zx \/(1 - R2 )(1 - 2),

where Sy = Z?:l(yza y’!) Ry = Su/v SIISZ.b Ry = Sea/ V/S22Saa.
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Question IV. Consider a multiple regression model
- [NI] 1/,' == C.+ Eilﬁl + -+ 3:,1,;[9&- + U;' . I = ]_, --- 1,

where the explanatory variables are non-stochastic, and the error U; satisfies
the standard assumptions.

1. Rewrite the model [M] in a matrix and vector form, as follows:
Y=X¢+U,

where 8 = (¢, f1,...,5) is an unknown parameter to be -estimated.
Then, what are the definitions of n x (k + 1} design matrix X, n x 1
observed vector Y, and n x 1 error vector U'?

2. Suppose that X'X is non-singular. Let Py = X(X’X)" !X’ beann x n
mafrix, and let T, be an n x n identity matrix. Show that

PXX = Xs Pi\ = P‘\': (In - P,\')' = In - PX:
PXPX = P.’Y‘J. (In - PX)(In - PI\') = (In - P.,\’)-

3. For any vector v, ||v|| = Vv'v stands for the norm of the vector v.

(1) Show that
Y — X8 = (I, — Px)Y — X{8 — (X'X)"'X'Y}.
(2) 5110\v that
Y = X6|” = Y'(I, - Px)Y + ||IX{6 — (X'X)"' X'V}

(3) What is an implication of (2)?
4. Consider the statistical properties of the least squares estimator for 4.

(1) Explain the standard assumptions on the error U;.
(2) Explain the three initial letters L, U, and B in “BLUE".

(3) Explain what happens, if some of the standard asswnptions on the
error U; are violated.
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(Management and Business Administration)

A AFEME(Japanese Version)
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22 RE W (English Version)

Answer the follqwing two questions, Question I and Question II.
Question I. Expléin “Innovator’s Dilemma”.

Question II. Explain organizational decision making compared to individual

decision making.
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