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2O ORUSY OREFF

Macroeconomics and Microeconomics

(HAGERIBE L) (Japanese Version)
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(FFERIESC)  (English Version)

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

Question I. Consider the neoclassical growth model below.
Equilibrium condition of goods market Y, =C, +1,,
Consumption function C, =(1-s)Y,, Saving function S, =sY,,

Production function Y =4K,1/ 2Li/ > Investment I, =K, —K, =AK,,

AL[
The growth rate of labor T=”, where AL =L, —L,. Define a steady

t

AK, AL AY

state by Kt:Lt v

t t

Lety, =Y, /L, k=K/L , and the depreciation

rate be zero.
1. Answer all questions below.
(1) By dividing the production function through by L, , we can rewrite it in
the form of y, = f(k,). Show the explicit formula of y, = f(k,).
(2) By using the equilibrium condition of goods market, the consumption
and the saving functions, show that /, =S, holds.

Ak, AK, AL

(3) From k =K,/L , prove that we have © ~ x L mathematically.

t t t

Furthermore, by using this result, explain that k% and », are
constant over time in a steady state.
(4) Prove that we have the following equations.

AK, S, _sf(k)
K K k

t t t



2. Consider a steady state. Answer all questions below.
(1) From 1. (4) above, prove that
s’
holds at the steady state level of capital per worker, & *.

(2) Let saving rate s=0.25and the growth rate of labor »=0.01, By
using the formula of y, =f(k) derived in 1. (1) above, find the
steady-state level of capital per worker £* in this -case.
Furthermore, find output per worker f(k*), saving per worker sf(k*),
and consumption per worker (1-s)f(k*) in this steady state.

3. Consider the Golden Rule. Answer all questions below.

(1) Show that consumption per worker is f(k)—sf(k). Furthermore,
from 2. (1) above, show that consumption per worker is f(k*)—nk*
in a steady state.

(2) Consider the maximization problem of consumption per worker
among steady sates. Prove that we have f'(k)=n at the optimal
point %.

(3) Let the growth rate of labor »=0.01, and use the formula of », =/f(k,)
derived in 1. (1) above. Then find the values of % and saving rate §
at which consumption per worker is maximized. Furthermore, find

output per worker [ (lg), saving per worker §f (/Q), and consumption

per worker (1—§)f(l€) in this case.

Question II. Answer the following all questions.
1. The demand of a good is given by
d=20-p
where d is the demand, and p the price. All firms in the market of this
good have the same cost function, which is given by
c=q>+2

where c¢ is the total cost and g the amount of production. Each firm



determines its amount of production to maximize its profit with the

amounts of production by the other firms as given.

(1) Suppose that there are two firms in the market. Obtain the amounts
of production and profit for the individual firms and also the
equilibrium price.

(2) Suppose that firms enter the market freely. Obtain the maximum

number of firms that enter the market.

The production function of a firm is given by
g=2L"(K-5"" (K =5)
where g is the amount of production, L the amount of labor, and K the
amount of capital. The wage rate is 1, and the rental rate of capital is 4.
The firm can adjust only the amount of labor in the short run, while it
can change the amounts of both labor and capital in the long run.
(1) Obtain the short-run and long-run cost functions for the firm.
(2) Given that the amount of capital is 10, obtain the marginal and

average cost functions in the short run for the firm.



Economic Thought

(A AZERIE L) (Japanese Version)
MIRE 1T, RIET OGS L X\,

L. T4 43 0 XORFEETikmz ] LS u.

RIETIL. J. > 2 X— A —ORFEA~OBFEEIZOW T L S0,

(FLFERIESC) (English Version)

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

Question I. Explain Lionel Robbins’s views on the methodology of

economics.

Question II. Explain J. Schumpeter’s contribution to economic thought.



#eate

Statistics

(H 7'&%%[15%3() (Japanese Version)
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(3) R11%, 25407 vrT~—0FEDORY) - KA (Wi Z % “Task”)
%, PRERE GRIAZ % “Experience”) T4 5720, Y7 =7 R
ZHEALCEROET VTN LIZEROEBETHD. ok, X113,
Experience & Task OEAIKTH 5.

X 1

Experience Versus Task (n=25)

1 —f------==m-m--e-- L ®-------=- S --O--@---O----O--O-
4
0O ft-------- 2O - - SSSS - ®® - - @ - ------ ®---
T T T T T
o 5 10 15 20 25 30
Experience
1) & 112TC,

2% Experience DfRHB, Dz B & pEix T ZEivz,, p,

LB T ED XD RIFEGE H ZME T 572D DMRER & D FHEL
fED. IR H Z2EX 3. 72, p, ZHE T HBEOX ARG A
HEZRI.

2) p G, REP, ITEET DIERE Df R A B ~_72 0.

3) fREPB, D9 5 %FHEXMEZRDAR IV, 72720, 1.96 &\ 5 EKfif % £
THZ L.

4) A Experience=10 @ & X log Odds(10) Z 3K D73 S,

#1

Coefficients:

Estimate Std. Error z value Pr(>|z|)
(Intercept)  -3.060 1.259 -2.43  0.015*
Experience 0.162 0.065 2.49 0.013 *

(JEEERTESC) (English Version)

Answer either of the following two questions, Question I and II, and either

of the following two questions, Question III and IV.

Question I.

The exponential distribution, denoted by Exp(0), has the

following density:

11



Bexp(—0x),x >0
fx) = :
0, otherwise,
where 0> 0is the parameter. Answer each of the following questions.
1. Find the mean and variance of the exponential distribution Exp(0).
2. Let X,,...,X, be arandom sample of size n from the exponential
distribution Exp(0). Consider the statistic 7, = min(X,,...,X,). Find the
probability Pr(7, > x). Further, what is the sampling distribution of 7 ?

3. Find the mean and variance of the statistic 7.

Question II. Consider two random variables X and Y under the following
two conditions A and B.
A. The marginal distribution of X is a gamma distribution with the

density function

a

I'(a)

p(x)= x*exp(=bx), x>0,

where a and b are positive real numbers. Here,I'(a) = th”’l e'dt is a

gamma function, which satisfies the relation I'(a+1)=al'(a).
B. Given X=x, the conditional distribution of Y is a Poisson distribution

with the probability function

x” exp(—x)

: , ¥y=0,12,...
V!

p(ylx)=

Answer each of the following questions.

1. For the random variable X, derive the mean E(X), the expected value of
X?, denoted by E(X?), and the variance var(X).

2. Derive the probability function p(y) of the marginal distribution of Y.
Further, state the name of distribution with this probability function.

3. From the marginal distribution of Y, derive the mean E(Y), the expected

value of Y(Y —1), denoted by E[Y(Y —1)], and the variance var(Y).

12



Question III. Consider the following regression model (M):
y=XpB+u, u~N(0,5°1,),

where y i1s a vector of explained variable, X is an nxk matrix with
rank k& of explanatory variables, B is a kx1 vector of coefficient
parameters, u is an nx1 vector of error terms, 0 is an nxl zero vector,
o’ is a positive parameter, and I, is an nxn identity matrix. Further,
u~N(0,6°,) means that the error vector u is normally distributed with
mean vector 0 and covariance matrix c’I,. In addition, n is the number
of observations, and k 1is the number of explanatory variables including

the constant term.

We have the following two theorems about the statistics based on

z~N(O,1).

Theorem 1. Let A, and A, be nxn symmetric matrices. If A/A,=0 ,
then, the two quadratic forms z'A;z and 2z'A,z are statistically
independent.

Theorem 2. Let B be an mxn matrix, and A be an nxn matrix. If
BA =0, then, the linear form Bz and the quadratic form z'Az are

statistically independent.

Answer each of the following questions.

1. For the regression model (M), derive the least squares estimator of B,
denoted by .

2. Define a matrix M as M=1 —-X(XX)'X'. Show that M'=M and
MM =M. Such a matrix is referred as symmetric and idempotent.

3. Define the residual vector as @ =y —Xp . Show that @ =My =Mu.

4. Show that the residual sum of squares aWu and the least squares
estimator ﬁ are statistically independent.

5. If z~N(0,I,) and A is a symmetric idempotent matrix with rank m,
then, z'Az is distributed as the chi-squared with degrees of freedom m,

ie., z'Az~y . Further, the rank of symmetric idempotent matrix is

13




u't
-
c

equal to its trace. Using these facts, derive the distribution of

6. Consider the linear constraints of B, Rp=r, where R is a known ¢gxk
matrix with rank ¢ (<k) and r is a known ¢gxl vector. For the
regression model (M), derive the restricted least squares estimator of B,
denoted by B .

7. Define the residual vector based on the restricted least squares

~
A A

estimator B as @=y-Xp. Then, show that WU >d'd.
8. Consider the null hypothesis H,:Rp=r . Suppose that the null
hypothesis is true.

(1) Show that W —-d'n and a4 are statistically independent.

(2) Derive the distribution of ———
c
SOOI
(3) Define the test statistic for the null hypothesis as W Derive
aa/(n-

the distribution of this test statistic.

Question IV. Consider the following latent variable model:
Y =B, +Byx, +U,i=1,...,n.

Here, the variables x,,...,x, are fixed, and the random variables U,,...,U

n

are independently distributed according to the distribution having the

exp(?)
{I+exp(t)}”

1. Write p(x;) = Pr(¥, >0).

density Answer each of the following questions.

(1) Find the integral r %t
= {l+exp(?)}

(2) Find p(x,)and 1- p(x,).

(3) Find the log odds logOdds(x,) = logM.
1- p(xi)

14



(4) Find the marginal effect di (%)
.

1

2. Suppose that the variables Y ,i=1,...,n are not observable, and, instead,
consider the situation where we observe Y >0 or Y, <0.
(1) Define the following random variable:
LY >0
=17
0,Y" <0.
State the name of the distribution of Y.

(2) Explain how to estimate the coefficients B, and B, by using

appropriate keywords.

(3) The following Table 1 is the result using the statistical software R,
where the explanatory variable “Experience” is used to explain the
success or failure (the explained variable “Task”) of the programmer’s
task (n=25). Here, Figure 1 is the scatter plot of Experience and Task.

Figure 1
Experience Versus Task (n=25)
1 —f------==m-m--e-- L ®-------=- S --O--@---O----O--O-
4
o —ft-------- PO ---- - @S SS - *® - -~ ®-------- *---
T T T T T T T
o 5 10 15 20 25 30

Experience

1) Denote by B, the coefficient of the variable “Experience”. In Table 1,
let z, and p, be, respectively, the zvalue and p value of f,. Specify
the null hypothesis H tested by the realized value z,. Further, which
alternative hypothesis A is assumed for computing p,?

2) According to the p value, make a conclusion about the coefficient B, .

3) Find the 95% confidence interval of the coefficient B, (for this, you

must use “1.96”).
4) Find the log odds logOdds(10) at Experience=10.

15



Table 1

Coefficients:

Estimate Std. Error z value Pr(>|z|)
(Intercept)  -3.060 1.259 -2.43  0.015*
Experience 0.162 0.065 2.49 0.013 *
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Management and Business Administration

(B AGERIBE L) (Japanese Version)
MIEE 1, MEE IO O GITHE LS 0.

M 1. HEFEITICBIT A7 T 4« —F 7220 T,

(1) RTxZT 4« —F 7 LN EERE LRI,

(2) NTx=T 4 - —=F 7L HTHERETHORMICO N TR LR S
Y

(3) NTGZT 4 « —=F U TIWCHN R~ =TT 4V THEIKICO N T L &
AY

FIET. [ ) R_R—FZ— ([ ) R_R—=2 3 )DL~ IOV TanH L7 X,

(FLFERIESC) (English Version)

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

Question I. Answer the following three questions about variety seeking
buying behavior,

(1) Define variety seeking buying behavior.

(2) Explain the condition of variety seeking buying behavior.

(3) Explain what kind of marketing strategy is useful for variety seeking

buying behavior.

Question II. Explain “Innovator’s Dilemma”.
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Accounting

(B AGERIBE L) (Japanese Version)
MET ERET oG 1R A2BIR L THRE L SV,

I T . JURBIDFEICHEDSWTEARZHH LRIV,

RMIEID. ¥ A b A2« XA LAEETRKORFEAZDTH L2 SV,

(JLEERTESC) (English Version)

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

Question I. Explain Capital, based on the classification according to the

source.

Question II. Explain the major features of the just-in-time (JIT) production

systems.
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Operations Research

FE T, RO ISHE LIRS,

MEL. LTFTO200MWCE 2780,
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&E(P) max 4x, —x, +2x,

subject to :
X, — X, =6
3x, + x; <12
X,x; 20
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1. BEE L EHEE OBV HOWT, B L &,
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BUR Ak % v(0,n) & T 5.

3. BB EFEORIEY N r T, BIES BT A—% u,d,p ® _THET L
IZHEH L&, VARSI A B LS.
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Answer the following two questions, Question I and Question II.
Question I. Answer the following all questions.
1. Solve the following linear programming problem (P) using the simplex

method.

(P) max 4x, —x, +2x,

subject to :
X, —X, =6
3x, + x; <12
X, %320

2. Consider the problem (P1) obtained from (P) by replacing the right-hand
side of the first constraint with 6+¢. Determine the range of values of ¢
over which each basic variable in the optimal solution for (P) remains a

basic variable in the optimal solution for (P1).

Question II. Answer the following all questions.

1. Describe the difference between shareholders and bondholders.

2. Set the current time ¢ = 0 and consider the interest swap starting from
t = 0.5. Derive the swap rate R if the notional principal is 1 million yen
and coupons are paid at t =1, 1.5, 2. Let the price of discount
government bond with maturity n be v(0,n).

3. Assume the yield rate of discount government bond r, and the stock
price S follows a binomial model with parameters u, d, p. Then derive the risk

neutral probability.
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