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

Exam Questions Booklet: Specialized Subject for 2024 intake
. Date of Exam: January 24, 2024
Time : 9:00~10:30 a.m.

Instructions

1. Do not open this examination booklet until the signal for starting the test 1s given.

2. This booklet is composed of the following parts:

Macroeconomics and Microeconomics pp. 1~4
Economic Thought p. 5
Management and Business Administration pp. 6~7
Accounting p. 8
Operations Research pp. 9~11

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. 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.







IONRUVIHOBFSF (Macroeconomics and Microeconomics)
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HEERIEEN (English Version)
Answer the following two questions, Question I and Question II.

Question I. Consider the following Solow-Swan model. A single good (output)
Y; > 0 is produced using capital K; > 0 and labor L; > 0 in the following



Cobb-Douglas production function:
F(Kt, Lg) - Ktﬂ!Ltl_a,

where o € (0,1) is a given parameter. Denote & > 0 as the capital depletion
rate. The capital accumulation process is expressed by the following:

Ky — _Kt =I; — 0Ky,
where I; > 0 is investment. Savings 5; > O satisfy the following:

St = SYI‘,:

where s > 0 is the savings rate. The growth rate of labour n = % >0

is assumed constant. Denote k; = f—: as capital per capita. Answer the

following questions. The process of derivation must also be indicated in the

answers.

Write down all the endogenous variables of this model.
Show that the production function’s returns to scale is constant.
Find the per capita production function f(k;).

Write the equilibrium condition of the capital market.

gl W o e

IMind the steady state level of capital per capita.

Question II. Consider a situation in developing countries where funds are
loaned to the low-income population, and borrowers use them as capital to
implement projects (microcredit). While the borrowers are homogenous, we
assume that there are two types of projects they undertake after receiving
the loans: the risky project and the safe project. Borrowers do not possess
collateral assets, so in the event of project failure, they immediately default
and bear no additional responsibility. Also assume that the lender cannot
monitor the actions of borrowers after the loan has been granted (asymmetric
information}. The safe project has a 90 % success probability, and the return
on investment (ROT) upon success (per unit of the loan amount) is 0.26. On
‘the other hand, the risky project has a 60 % success probability, and the
ROT upon success is 0.34. Additionally, the cost of raising funds per unit of
the loan for the lender is 0.1.



. 1. Assuming that the lender considers the cost of raising funds for the
loan capital and sets the interest rate to avoid a deficit, please calculate
the interest rate (minimum acceptable interest rate) that the lender
would set in each case, where it is assumed that the borrower will
undertake the safe project and where it is assumed that the borrower
will undertake the risky project.

2. Given that the lender sets the interest rate as calculated above in each
case, please calculate the borrower’s expeéted profit rate (expected
profit per umit of the loan amount) when the borrower actually im-
plements the safe or the risky project in each of these cases (in-other
words, provide four different expected profit rates).

3. Next, consider the implementation of group lending for pairs of individ-
vals. Introduce joint Hability, meaning that in case one’s own project
succeeds but the partner’s project fails, a repayment of 0.08 per unit of
the loan is made. No such cost is borne when one’s own project fails
regardless of the success of failure of the partner’s project. Assume
that the success or failure of the two projects is independent of each
other. Now, as a result of the mechanism of mutual monitoring within
the groups, only groups that choose both safe projects or both risky
projects appear. Using the interest rate r, please provide expressions
for the expected profit rates of individuals belonging to these two types
of groups (Only r can be used as a character).

4. Under the conditions of 3, when it is anticipated that both individuals
will undertake the safe projects, please determine how much the lender
can reduce the interest rate. Also, calculate the expected profit rates
(specific numerical values) for the individuals in the group where both
individuals choose the safe projects and the group where both individ--
uals choose the risky projects at this interest rate, and compare them.
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A AZERIEE X (Japanese Version)
MEL MEI OfAICREE LRSIV,

FIfEL F. YR —0OBFEBRHEI-SWVWT, BHRIZEH U2 IV,
FIEII. K. RT7r=—0BEELHBA LIV

FEEM M L (Bnglish Version)
Answer the following two Qquestions, Question I and Question II.
Question I. Explain F. Quesnay’s idea on econbm_ic thought.

Question II. Explain K. Polanyi’s thought.
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(Management and Business Administration)
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Answer both Question I and Question II.
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Question].  Explain (1) the background of the emergence of the
contingency theories of leadership and (2) one of the contingency theories of

leadership.
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Question II.  Supply Chain Management (SCM) is said to play a crucial
role in enhancing a company’s c'ompetitiveness. Answer the following four
questions regarding SCM: ‘
(1) What is Supply Chain Management? Explain its purpose and
significance.
(2) As major functions of Supply Chain Management, procurement,
production, and logistics are mentioned. Explain the objectives and
specific activities of each function. '



(3) Explain the importance of risk management in supply chains and
explain specific methodologies for implementing risk management.
(4) Provide examples and explanations of methods and initiatives used

to build sustainable supply chains.
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AN (English Version)

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

Question I. Describe the difference between direct (variable or marginal)

costing and absorption (full) costing.

Question 1I. Answer the following questions about Audit Risk Model.
(1) What is Audit Risk ? '

(2) What is Inherent Risk ?

(8) What is Control Risk ?

(4) What is Detection Risk ?
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Answer the following two questions, Question I and Question II.

Question I. Portfolio selection is performed in a market where only stock A, stock
B, and risk-free assets exist. Let r be the deterministic rate of return on a
risk-free asset over a period of time. In addition, the returns of stocks A and
B are represeﬁted by random variables E,, Eg, and their expected values

are B[R] = pa, E|Rg] = pp, their variances are V[R4] = 0%, V[Rp] = 0%,
and their covariances are Cov[Ry, Rp| = 045.

1. Given wg, wa,wps as investments in risk-free assets and stocks A and B,
present an optimization problem to derive the minimum variance portfolio.
Tet the investor’s required return be g and wo + wa +wp = 1.

2 . Using the Lagrangian multiplier method, show the conditions that an optimal

solution satisfies.

3. Regarding the covariance o4p, ogp between stock A or stock B and optimél
portfolio P, show that the following two equations hold true.

2 : ’ 2
OAP = 04Wa + OABWE, Opp = OpWWp -+ TaBWa.
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. Show that the following equation holds as to the optimal portfolio.

ba—7 Hp—T "H—T
- - ]
GAPAP gBppoBP op

where pxy Tepresents the correlation coefficient between random variables

X,Y.
. Explain the relationship between the equation shown in (4 ) and CAPM.

. Nlustrate the relationship between the optimal portfolio, the tangency port-
folio, and the efficient frontier.

Question TI.

1. Solve the following linear programming problem (P) using the simplex method.

(P} min 411 + 2z + 315
subject to:
1 — 9Ty + 35 = 24
3xy — x4 > 4

z1 > 0,29 2 0,23 >0
. Construct, the dual problem of the problem ({P).

. Suppose that in the objective function of (P), the coefficients of z; and z,
become 44t and 2 — ¢, regpectively. Determine the range of £, for which the
optimal solution of (P) remains optimal in the modified problem.
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