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(Economic Environment: Question 1)
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Consider a situation in which pollutants emitted by a factory are causing environmental problems,
but the government does not intervene to reduce emissions. Emissions are determined through
negotiations (including compensation payments) between the victims of the pollutants and the
factory. The figure below shows the marginal damage cost curve for emitted pollutants and the
marginal abatement cost curve for reducing emissions. Draw a diagram by adding lines and
symbols to the figure below and use the diagram to answer the following questions.

(1) When negotiations are not conducted, explain what level of emissions would be expected.
(2) When negotiations are properly conducted, explain what level of emissions would be expected
and why this level could be reached in case (a) where the victims are granted environmental rights
and in case (b) where the factory is granted emission rights, respectively.

(3) Explain factors that would induce proper negotiation.
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(Economic Environment: Question 2)
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Consider a good market. The demand function is given by X = a — P, where X is the amount of
demand, P is the price of this good, and « is a positive parameter. There are two firms (A and B)
in this good market. Firm A’s output level and cost of production are, respectively, denoted as X,

and 2(X,)?, whereas those of firm B are Xp and (Xp)?.

Answer the following questions.

(1) Derive the supply functions of firms A and B when they are price-takers. (Describe the
derivation procedure.)

(2) Derive the equilibrium market price of this good and the equilibrium consumption level when firms
A and B are price-takers. (Describe the derivation procedure.)

(3) Derive consumer surplus in the market equilibrium when firms A and B are price-takers.
(Describe the derivation procedure.)

(4) Suppose that firms A and B are price-makers. Derive the reaction function of firm A when
these firms play a Cournot game. (Describe the derivation procedure.)

(5) Derive the equilibrium output levels of firms A and B, the equilibrium price of the good, and

consumer surplus when these firms play a Cournot game. (Describe the derivation procedure.)
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(Economic Environment: Question 3)
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Answer the following three questions.

(1)

(2)

(3)

Let random variables X; and X, be independent. Suppose that the
expected values and the variances take the following values,
respectively.

E(X))= -7, V(X)) = 4, E(Xy) = 3, V(X3) = 2.

Let X3 = _3X1 + 5X2

Find the expected value and variance of a random variable Xj.

When a machine is used for manufacturing, one out of 1000 products
1s defective. Assume that the number of defective products follows the
Poisson distribution. Find the probability that the number of defective
products 1s less than or equal to two when the machine produces 500

-0.5

products. Use e = 0.6 1n your calculation.

Suppose that the following model is estimated with the ordinary least
squares method using a sample size of n.

Y =a+ BX; + u;, i=1,2,..,n,
where Y; is the i-th value of the dependent variable and X; is the i-th
value of the explanatory variable. u; is the i-th value of the error

term. @ and B are parameters.

Show that ¥, ¥i@i; =0,
where @ and f are the ordinary least squares estimates of @ and B,
?i = C?‘I‘[?Xl, and ﬁi = Yl—(o?+ﬁXl)
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(Economic Environment: Question 4)
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"Work style reform" has recently become a significant issue for Japanese corporations. What are the
underlying socio-economic and organizational factors that necessitate such reform? Furthermore, what
strategic approaches are necessary to effectively promote work style reform and ensure its practical

implementation? Provide your analysis.
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(Economic Environment: Question 5)
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Assume that you are a top manager at a company. Currently, your company is overly dependent on its
core business, and innovation has stagnated.

What kind of organizational reforms or management initiatives would you propose in this situation?
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