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Do not open this booklet until you are instructed to do so.
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Use a black pencil or a black mechanical pencil to write your answers.
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Choose only one of the following 4 Problems and answer all the questions for that Problem. If you answer more than one

Problem, your answers will not be given any scores.
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You have been provided 1 answer sheet and 1 draft sheet. Unless they are damaged, you may not exchange or request
additional sheets.
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In the designated blanks on the answer sheet, fill in your Examinee’s number and the number of your question choice
(Problem 1 - 4). Fill in your Examinee’ s number in the designated blanks on the question booklet and the draft sheet as
well. If those are not filled in properly, your answers may not be scored.
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Do not mark or make any irrelevant symbols or writings on your answer sheet.
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Do not take the question booklet, answer sheet, and draft sheet out of the room.
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The examination time is 70 minutes. You must remain in the room for at least 30 minutes once the examination starts.

When you leave, you must submit your question booklet, answer sheet, and draft sheet to the proctor.
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This is a blank page. The test starts from the next page.
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Problem 1

Answer the following questions.

Question 1) Discuss the role that Japan should play in supporting the
development of Sub-Saharan Africa.

Question 2) Choose a development project supported by Japan targeting one
area (a country or a region) in Sub-Saharan Africa, and explain its

background, purpose, and methods.

Question 3) Discuss how Japan contributed to the development project which

you chose in Question 2).
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Problem 2

Answer the following questions.

Question 1) Explain the concept of ‘the tragedy of the commons.’

Question 2) Give an example of unresolved international resource-use or
environmental problems regarded as ‘the tragedy of the commons.” Explain
the failed measure(s) so far taken to solve the problem. Explain the factor(s)
which may hinder the effective mitigation of the problem by the above-
mentioned measure(s). Also, explain your opinion about how the existing

problem can be solved.
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Problem 3

Answer the following questions.

Question 1) Explain the concept of ‘information asymmetry.’

Question 2) Among those problems that could be induced by information
asymmetry, give an example that occurs more often in international

cooperation projects.

Question 3) Discuss a mechanism that solves or mitigates the problem that
you illustrated in Question 2), by highlighting characteristics of the

Iinternational cooperation projects.
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If vou choose Problem 4, answer both Questions 1 and 2.
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The point (x,y) isprojected onto the straight line passing through the origin
and the point (a, b). Show that the distance from the projected point to the

L lax + by]|
origin 1s given as .
smise Va?+b?
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a’?+b*=1 RRE-V(D
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A stochastic variable x has mean 0 and variance V,. A stochastic variable

y has mean 0 and variance V. Cy, denotes the covariance of x and y.

Constants a and b satisfy

a +b% = 1. -+ -Bq®D
Consider a stochastic variable p, which is given as

p=ax + by. -++Eq@

Express the mean A, and variacnce V, of p,using a and b.
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Obtain a and b that maximize the variance V,,, assuming V, =6, V), =
3, and Cyy, = 2. Use the method of Lagrange multipliers with EqQ asa

constraint.
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Explain what can be inferred about the relationship between the stochastic

variables x and y, from the values of a and b obtained in (3).
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As a mathematical model of new technology diffusion, a differential equation
of an adoption ratio f(t) (a ratio of adopters to the whole target population at
time t)is given as

d f(t)
dt

=rf(®) k= f(®)}

where t (t = 0) denotes time; r and k are constants. Assume f(t) > 0.
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Assume r =land k = % , and the initial condition f(0) = % Solve the

differential equation and plot the result. You may use :—xlog |x| = % .
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Assume 7 and k are the same as in (1), and the initial condition f(0) = %‘

Solve the differential equation and plot the result.
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Discuss the influence of the values of r and k on the changing rate of the

adoption ratio f(t) at the early stage of diffusion.
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Even if the adoption ratio and its changing rate are observed at an early stage
of diffusion, it is difficult to predict accurately the adoption ratio that will be
observed after a long time. Discuss the reason, considering that the values of
r and k estimated from the data observed at the early stage have

measurement error.
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Explain what kind of survey or analysis should be conducted to mitigate the

problem mentioned in (4).

(M 4 334 V) /(End of Problem 4)



