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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 3 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 - 3). 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.



RRE 1

BT, B EEONIEEZICEY, LIEURERARRAJE 2> T05D, Lh
L. BA Y IV P EOBYYEIZ L D RERWENE LD Z E0NKITH 5,
Fo kg b LT YR K D E ISk T 2 el R I >\ T, Tt/
BEZTRIN,

1. PRERIIIE SR OIERIRIE DR B2 Z T 0TV & S D, RERTTSGBHEHRO
FERIFMEIC L0 M9 D A = X 1% 300 FREE TR L7r &0,

2. BEPHE 5D IEGEWRE O RNHEFEIEO /A BRICHA L2 SV, £
7. FOARMEFEMICHIST A8, & FEO/NIESEEE N E T S EICTE
DEIRLEDRHHHOFETHIA LSV,

M 3. B EEO/NRBBRBREZ 25 L LTEIRO DO A X — L% g, 79 L
7REVN,

(a) [EEIMADE IR

() MR &k D BasifE A ¥ — 4
Z DR, ERH 7B O 5, @%0%) & MBI IATRIRBIEICHEE LR S W,



Problem 1

Although poultry farming in developing countries is often a precious source
of income for small farming households, it can occasionally incur heavy losses
from infectious diseases such as bird flu. Answer the following questions on
financial protection for poultry farming against losses from infectious

diseases.

Question 1) Insurance is said to be prone to information asymmetry. In about
150 words explain how insurance markets fail because of information

asymmetry.

Question 2) Explain concisely the nature of uncertainty that poultry farming
may incur from losses due to infectious diseases. Also explain the various
constraints in coping with the uncertainty small poultry farming households

in developing countries may face.

Question 3) Compare and evaluate the following two schemes targeting small
poultry farming households in developing countries:

(a) A voluntary poultry insurance scheme.

(b) An emergency compensation scheme by the authorities.
In so doing, pay attention to the effective coverage (targets, monetary payout,

etc.) and issues related to financing of the schemes.
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Problem 2

Answer the following questions.

Question 1) Given the COVID-19 pandemic situation, choose and explain a
water, sanitation, and hygiene issue of a specific developing country or region,

that in your opinion is likely to be more problematic for the local community.

Question 2) Consider the issue you addressed in Question 1 and discuss why
the problem remains unsolved. In so doing, consider (D the country or the
region and @ external agencies such as international cooperation
organizations, donor countries, and private sectors, or consider the

interactions between ) and @.

Question 3) Provide a project model that may solve the water, sanitation, and
hygiene related issue you addressed in Question 1, and discuss the necessary

conditions to make the project model sustainable.
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Problem 3

Question 1

We consider a diffusion process of a new technology. Let r(t) denote the ratio of the people

who are using the technology at time ¢. Temporal change of the ratio r(t) is given as

dr
T = ar{1-r()} i

where a is a constant.

(1)

(2)

(3)

(4)

We want to obtain r(t) considering that equation [1] can be written as

@)
O~ 0] ?
We write the solution r(¢) in the form as follows.
1
r(t) = T/ (3]

Obtain f(t), assuming that f(0) = A > 0 at time ¢ = 0.

Let g(s;t) denote a density distribution function, at time ¢, of people whose elapsed time
is s (t > s > 0) after starting to use the technology. If the total population is given by a
constant N, the number of people who have been using the new technology for the time s
~ s+ As, is given as Ng(s;t)As for infinitesimal As. Assuming that once a person starts
using the technology, he/she will not stop using it, write the density distribution function

g(s;t) using function f from [3].

Suppose temporal change in the ratio of the adopters is given as

dr
W =a®{l-r®)}-p (4]

where p > 0 is a constant. Explain qualitatively the difference of the function r(¢) when

p > 0 and when p = 0.

Write one of the factors that affect the diffusion of new technology and can be considered
as p in the equation [4]. Considering the factor, propose a strategy to promote the diffusion

of the technology.

(Continued on the next page.)



Question 2

By adding constituent B to constituent A of a chemical fertilizer, the productivity per unit
space, y, changes. When A and B are mixed with the ratio of 1 — 2z : z (0 < x < 1), the

productivity per unit space, ¥, is given as
y =4z(1 — ). [5]

However, the relationship of equation [5] is not known at the time of our survey.
We conduct the survey in various small villages. We analyze the data assuming the relationship

of z and y as
y=ax (6]
where a is a constant.

(1) What are the advantages and disadvantages to approximate the nonlinear relationship as

given in equation [5] by the linear relationship as given in equation [6].
(2) What should the value of a be, if x is uniformly distributed in the range [0, 1]?

(3) In order to reduce the evaluation error, we modify equation [6] and add another constant

b.
y=azx+b. [7]
What would be the problems and how might we avert such problems?
(4) We can collect only 10 to 20 samples in each village. Most households in a particular

village use similar values of x. Suppose we analyze using village dummy variables. Explain

possible problems in the results obtained by our analysis.

(End of Problem 3)



