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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 .
Date of Exam: August 21, 2024 -
Time : 9:00~10:30 a.m.

Instructions

1. Do not open thig examination booklet until the signal for starting the test is given.

2, This booklet is composed of the following parts:

Macroeconomics and Microeconomics pp. 1~5
Economic History " p. 6
Statistics pp. 7~10

Management and Business Administration pp. 11~12
3. Answer the question(s) of the subject you selected and reported upon the apﬁlication.

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. Raise your hand to notify a proctor if you need more answer sheets.

7. 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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FHEEME (Engi ish Version)

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

Question I. Consider an economy comprising two distinct consumer groups:
"savers" and "spenders." Out of the total population of N, there are m
savers and N—m -spendei's, where N >m >0 is assumed. Consumers
Within each group'are homogeneous. All consumers have income Y in the

first period. Each saver has the following utility function
| U(Cy, Cp) = €,%- 174,



where 0 < a < 1. C; represents the sgwer's consumption in the first period
and €, represents the saver's coﬁsuﬁption in the second period. All savers
are free to lend and borrow. Let S denote the savings and r the interest
rate. All spenders cannot save or borrow. Therefore, they cdnsume all their
income in the ﬁfst period. Let the consumption of each spender\in. .periods 1
and 2 be -D; and D,, respectively. Then, D; =Y and D, =0 hold for all
spenders. Answer the following questions. Be sure to show the derivation

process in your answers.

(1) Solve tile utility maximization problem of a saver and find the
optimal levels of consumption in period 1, consumption in period 2,
and savings.

(2) Find the aggregate conéumption in period 1, aggregate consumption
in periodr?a, and aggregate savings.

(3) Find the average pl;opensity to consume for the entire economy in
the first period.

(4) If the total population remains unchanged Vand the populatiqn of
savers increases by 1, how does the average propensity to consume

ch_angé in the first period? Briefly explain.

Question II.
1. Consider the market for railway services in a city. We denote the demand

for railway services dliring peak time (e.g., commuting hours) and off-peak



time {e.g., daytime) as Qp and Qyp, respectively. Qp and Qgp are

expressed as follows:

Qop=4-P
where P represents the fare. The supply curve for railway services is
expressed :asi
Q=P
Answer questions (1) and (2) .
(1 ). Determine the demand during peak and off-peak times when the fare
is set accordiﬁg to the marginal cost principle.
(2) IMustrate the change in social surplus from the case where the fare is
set at 3 all day to case (1) in a figure and calculate the value of

this change.

2. Answer questions (1) 7 anci (2) .
(1) Explain.what the equilibrium price is.
(2) Let the supply and .demand functions be S(P) and D(P), respectively, . |

Wilere .P is the price of the good. Suppose that S(P) and D(P) are

continuous in P and D(P,) > S(P;) and D(P,) < S(P,) hold for P; >



P,. Show that an equilibrium price exists in this market using the

mtermediate value theorem.
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Answer the two of the following four questions, Question I ~ Question IV.

Question I. Explain the characteristics of the Industrial Revolution in

Japan from a gender perspective_.-

Quéstion]l. Explain the structural changes in the world economy that

resulted from World War 1.

Questionlll. Explain macroeconomic policies during Japan's period of rapid

economic growth after World War I1.

-QuestionlV. Explain the impact of the Green Revolution on the economies

of developing countries.
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Choose two questions from Question I to IV below.

Question I.  Let {X;,...,X,} be a random sample of size n from the normal
distribution N{u,o?), whose probability density function is given by

flz;po) = ﬁexp {—Eji—z(m — ﬂ)”} :

Consider a hypothesis Hy : g = 0 against the alternatives I : p # 0.

. Find the log-likelihood function £(y, o).
. Find the maximum likelihood estimators of i and .

. Find the maximum likelihood estimator of o under the constraint g = 0.

W N

. Find the- likelihood ratio test statistic to test the null hypothesis Hy :
=0 against the alternatives Hy - pt # 0.

Question II. Let m be a natural number, p be a positive number which is less
than 1, and A be a positive number. We consider the relationship between
bincmial distribution Bin(m, p) and Poisson distribution Po(}}, in different
two ways.

1. Let fo(k;p), k=0,1,...,, be the probability mass function (pmf) of
the binomial distribution Bin(m, p).
{1) Give the definition of fi,(k;p).
(2) Assume mp = A, where A > 0 is fixed. Find limm_.co fmm(k; A /).

2. Recall that, given the pmf f(k), k= 0,1,...,N, where N is a natural
number (the case N = oo is allowed),

N
et =Y e+ (k)
k=0

is called the moment generating function (mgf), if it exists.
(1) Let f(k;A), k = 0,1,..., be the pmf of the Poisson distribution
Po(}A). Give the definition of f(k; ) and find its fngf. ,
(2) Find the mgf G, (k;p)} of the binomial distribution Bin(m, p).
(3) Assume mp = A, where A > 0 is fixed. Find limp o, Gm(k; A/m).
3. Discuss the relationship between binomial distribution Bin(m, p) and
Poisson distribution Po(A).



Quenstion III.  On the basis of a random sample {X1,..., X0} of size n(> 2),
drawn from the normal distribution N{u, 0?), we define the sample mean and

X== ZX,,, 52 = lZ(X -X)?,

- 1—1 i=1 .
respectively. If necessary, you may use the fact that the mean and variance

variance by

of the chi-squared distribution with m degrees of freedom, denoted by x2,,
are given by m and 2m, respectively.

1. What is the sampling distribution of the sample mean X7 -

g2 -
. Let W= n_gz_' ‘What is the sampling distribution of W7

. Find the mean of the sample variance 52.

. Find the mean of the square of the sample variance 52.

ok W M

. Consider the statistic £52%, where ¢ >> () is a constant.

(1) Find the constant ¢ so that ¢S2 is an unbiased estimator of the
variance 2.

(2) Find the constant c so that E[(cS? — ¢%)? is minimized.

6. Verify the identity 5% = 1 Z(X ; — p)* — (X — p)*. Then, prove that
i=1
the sa.mple variance S? converges to o2 in probabﬂlty, 8s 1 — 0Q.

Question IV. Given a positive number 9, we consider the uniform distribution
on an interval [0,6] as a population distribution, whose probability density
function is given by

, 0<€r<@,

0, otherwise.

| =

flz) =

On the basis of a random sample {X1,...,X,} of size n, drawn from this
population distribution, we define the sample maximum by

Yo = max(Xy,..., X5).

1. Let F.(y) = P(¥a < y) be the distribution function of the sample
maximum Y. Find F,(y).

2. Find the variance of the sample maximum Y,,.

3. Prove that the sample maximum ¥, converges to # in probability, as
n — oo.

4. Let T, = n(8 — Y,), and let H,(t) = lj(Tﬂ < t) be the distribution
function of 7;,. Find H,(t). Also, find n]j_J’Jc:,lo H,(t).
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(Management and Business Administration)
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Answer the following two questions, Question I and Question II.
Question [. _
Goal displacement is seen as a dysfunctional by-product of bureaucracy.

Answer the following two questions regarding goal displacement.
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1. What does goal displacement mean?
2. Use all the words listed below to explain how goal displacement happens.

(Formal rules; Impersonality; Reliability; Differentiation; Minimum levels of

acceptable behavior)

Question II. Answer the following questions. |

1. Explain the value chain according to the model proposed by M. Porter.

2. Considering the following'points, explain the governance mechanisms of
value chains from the perspective of the transaction cost approach.

(1) What are the types of governance mechanism forms?
(2) What are the characteristics of the governance mechanism types?

3. Explain the logical limitations of the governance mechanisms of value
chains based on the transaction cost approach, considering the following
points. |
(1) What realities of management cannot be explained?

(2) Why does it not explain the management of that reality?
(3) What governénce mechanisms have been proposed to coinplement this

logical limitation?
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