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Economic Theory

* Answer all of the following questions either in English or in Japanese.

* Answer each question on a separate sheet.

There are 2 agents, and agent i chooses a contribution to the public goods supply, g; =
0 (i = 1,2). The supply of public goods, G is determined as G = g, + g2. The utility of
agent { is given by v;(G) — g;.

(1) Assume v;(G) = v,(G) = VG. Derive the Nash equilibria when all agents

simultaneously determine their contributions. (20 points)

(2) Compare the supply of public good in (1) with the socially optimal level. (20 points)

(3) Assume v1(G) = VG, v,(G) = 2VG. Derive the Nash equilibria when all agents

simultaneously determine their contributions. (10 points)
Consider a duopoly market with firm 1 and firm 2. Firm i can costlessly produce goods
with quality g; (i = 1,2), where g, > g, > 0. Consumer’s valuation for quality is
denoted by v, and we assume that there are many consumers with different v. To be more
precise, we assume that v is uniformly distributed over the interval [0,1] (in other words,
for 0 < v < 1, the proportion of consumers with valuation less than or equal to v is v).
Also, the amount of consumers is normalized to 1. Each consumer buys 1 unit of goods
from either firm 1 or firm 2. The utility of the consumer with valuation v is given by vg —
p (p is payment). Both firms simultaneously determine their prices p;. After observing
(1, p2), each consumer chooses which firm to buy a good from.

(1) Show each consumer’s choice given (py,p,). (10 points)

(2) Derive the demand function for each firm. (20 points)

(3) Calculate the price of each firm in the subgame perfect equilibria. (20 points)



3. Explain what the Solow residual is, and assess its role in the short-run and
long-run macroeconomic analysis. (50 points) )

4. "Macroeconomic policy should be managed according to rules, and there
should not be room for discretion.” Assess this statement on the basis of
macroeconomic theory. (50 points)
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Economic History

* Answer all of the following four questions either in English or in Japanese.

* Answer each question on a separate sheet.

Explain the influence of cotton cultivation , which was established in Japan by the end of

the 15th century , on the Japanese economy. (50 points)
2. Explain the transition towards a mass consumption society in Japan. (50 points)
?

3. Explain the effects of the pandemic on the economy and society of medieval Europe. (50

points)

4. Explain the New Deal policies during the Great Depression in 1930s’ United States and why
they were justifiable. (50 points)
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Statistics

- Answer all of the following questions either in English or in Japanese.
- Answer each question on a separate sheet.

- Applicants are allowed to use a calculator lent by our Graduate School.

1. Let X, Y be discrete random variables such that X takes on a value of 1, 2 or 3 and Y takes
either 1 or 2. Assume that the following assumptions are satisfied.

Assumption 1: The probability such that ¥ = 1 occurs is P(Y = 1) = 0.4.
Assumption 2: The probabilities such that X = 1 and X = 2, given Y = 1, occur are
P(X =1jY =1) = 0.5 and P(X = 2|Y = 1) = 0.25, respectively.
Assumption 3: The probability such that X = 1, given ¥ = 2, occurs is P(X = 1|Y = 2) = 0.5.

(1) Find the probability P(X = 3|Y = 1) such that X = 3 occurs, given Y = 1. (10 points)

(2) Find the probability P(X = 1, Y = 2) such that an event X = 1 and ¥ = 2 occurs. (10
points)

(3) Find the probability P(X = 1) such that X = 1 occurs. Also, find the probability
P(Y =1|X =1) such that Y = I given X = 1 occurs. (20 points)

(4) Find the mean and the variance of Y. (10 points)

2. Assume that the probability density function of a continuous random variable X is given by
fxo-1 0<x<1,
fx) = { 0 otherwise,

where 6 is a constant which satisfies § > 1. Answer the following questions.

(1) Find the distribution function and the median of X. (10 points)

(2) Find the mean and variance of X. (20 points)

(3) Assume that we set {X|X > ¢} as a rejection region in order to test the null hypothesis
Ho : 8 = 2 against the alternative H; : 8 = 4 based on X, a random sample of size 1,
obtained from this distribution. Find the value of ¢ when the significance level of the test
is . Also, find the power of the test when the significance level is . (20 points)

(4) Let {X1,X5,- -+, X, } be a random sample of size n obtained from this distribution. Find
the maximum likelihood estimator of 6. (20 points.)



3. Suppose that a true data generating process is given by
yi = Box; + €, i=1,...,n

where y; is the observable regressand, Sy is an unobservable constant, x; is the observable

regressor, €; is the unobservable error term, and » is the sample size. Impose the following five
assumptions.

Assumption 1: xi,..., X, are non-stochastic.
Assumption 2: E(g;) =0foralli=1,...,n.

Assumption 3: Var(g;) = o2 foralli = 1,...,n, where o2 takes a known, positive value.
Assumption 4: Cov(eg;, €;) = 0 forall i # j.
Assumption 5: ¢,...,€, are normally distributed.

Consider the following regression model.
yi = Bx; + u;, i=1,...,n
where 3 is the parameter to estimate, and u; is the error term of the model.

(1) Compute the ordinary least squares estimator of 3, denoted as . (10 points)
(2) Compute the expectation of /3, denoted as E(B). (10 points)

(3) Compute the variance of 3, denoted as Var(8). (20 points)

(4) Derive the distribution of A. (20 points) ,

(5) Define the null hypothesis Hy and the alternative hypothesis H; as follows.

Hy:By=0, Hy: Bo #0.

Let a € (0,1) be an arbitrary significance level. Explain how to test Hy at the 100a%
level. (20 points)
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« Please write in English and consider the following guidelines when writing your response:
« Provide at least three reasons to support your answer
« Structure your response by including an introduction, main body, and conclusion section

« Suggested length: approximately 1 page (300 words)

Income inequality is on the rise, with the world’s richest 1 percent owning 43.4 percent of the world’s
wealth in 2020. Universal basic income (UBI) has been proposed as a possible countermeasure. UBI is a
government-funded program where every adult receives a fixed monthly payment regardless of whether
they"re earning an income or not. Details of how the government will fund a UBI program have not been
fully addressed, though some suggest the government should increase taxes on the wealthy and large
corporations, while others indicate UBI would replace existing welfare programs. Question: do you
think the Japanese government should implement a UBI program? Why or why not? Consider the

economic and social consequences of this decision when forming your answer (100 points).



