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This i1s a question about fundamental knowledge in the history of
economic thought. Lionel Robbins is in an important position in the history
of the economic methodology. The first contribution is to advocate the
“scarcity definition of economics” and to offer an influential view on subject
and scope of economics. Second, he changed definitions of so-called economic
man or economic action. As for economic action, motives or ends were
emphasized in the 19th century. On the contrary, Robbins insists that what
1s important for the concept of economic action is neither self-interest nor
motive for wealth, but relative evaluation about options and rational choice
among them to realize ends. Third, he criticized A.C. Pigou, who had
considered “interpersonal comparisons of utility” possible. Fourth, he
distinguished fact from value and argued their relations. Fifth, concerning

economic laws and theories he supported a priorism or essentialism.



(REAS IR E A, HEOMEIZ200~4 0 0FBETIHHLTLEE
VY.)

[ 1T

PR B O AN 2 ik A B > METH D, v a =& —%, 20 il aRE
THRBEFLEHETHY  ZOHEMITIEHOREICEBWTHIAFRREEL L0 L,
WEZFE L BXIER EAFER LA TERERFEEROL AT I v 7 2%,
FESBYF O I ik B i BLIRER S O PR B B IC BT 9 H BLAR, 7o IRV T
VarN—F— A ORMAETR L, FOMmITS E I E REHEDOI R
HHER LT, DD EFITONT, AW TIE, A2 BLR & TEARR) 70 217
DT IT ORNE D DINE % RO TN B,

This question asks basic knowledge on J. Schumpeter’s contribution to the
field of economic thought. Schumpeter is apparently one of the greatest
figure of economics in 20tk century and his contribution is vast even in the
field of economic thought. For example, in such topics on entrepreneurship
and business cycle, capitalism, socialism and democracy, methodology of
social sciences, understanding of neoclassical economics and so forth,
Schumpeter brought his original idea and perspective. His contribution has
been succeeded and developed in various fields. In this question, answers

are required both in terms of historical and philosophical perspectives.
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I.
1. mean 1/6, variance 1/6>
2. exp(—nbzx) (r >0), T, ~Exp(nb)

3. mean 1/(nf), variance 1/(nf)?



Question II.

p(y) = F;;CLFJ(FQ?;) <bi1>a (ler 1)y

Negative binomial distribution.




Question III.

1. Let b be an arbitrary estimator of 3. The necessary condition of minimization of the

sum of squared residuals Q(b) = (y — Xb)'(y — Xb) is %l()b) = 0. We have

%éb) = —2X'y +2X'Xb.

. 90(b .
Let B be a solution of % = 0. We have X'X3 = X'y. Since rank X = k,
we have rank(X'X) = k. Therefore, there exists the inverse of X’'X, and we have
B=(X'X)"'X'y.
2. M' = M is obvious. Further, we have
MM=[I-X(X'X)"'X|[IT-X(X'X)"'X'|=T-X(X'X)"'X"=M.
3. Noticing M X = O, we have

w=y—-XB=y- X(X'X)'X'y=My=MX3+u)=Mu.

4. @i = (Mu)(Mu) = w'Mu. Further, 8 = (X'X)'X'y = 8+ (X'X) 1 X'u.
Noticing X’M = O, we have (X'X)"' X'M = O. Therefore, from Theorem 2, @'t
and @ are independent.

YN ,
5. u—g = (E) M (E) Further, iy N(0,I,,). Since
o o o o
trM=tr[I - X(X'X)"'X'| =trT —tr [ X(X'X) ' X']
=trl —tr (X' X)'X'X]|=tr T —tr I}y =n—k,
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6. Let b be an arbitrary estimator of 3. We define the following Lagrangean function:

L(b,A\) = (y — Xb) (y — Xb) + 2\ (Rb—r).

The solution B and A satisfy the necessary conditions:

L 5 -
OL(b X = 2X'y+2X'XB+2R'A=0 (1)
db b=B,A=A
OL(b, ) N
—_— =2(RB—7r)=0.
oA b=B,A=A

From (1), we have
X'XB-X'y+RX=0
B=pB-(X'X)""R'A (2)
R3 =RB—-R(X'X)"'R'X
~

R(X'X)"'RA=RB—r.



Since rank R = q < k, there exists the inverse of R(X'X)~!R’. Therefore, we have

A

[R(X'X)"'R]”" (RB—7).
Substituting this equation into (2), we have
B=pB—(X'X)"'R [R(X'X)"'R] ™ (RB —). (3)

. We have

a=y-XB=(y-XB)-X(B-PB)=u-X(B-B).

Therefore, noticing X' = 0, we have

. (a) Since, from (3),
B-B=(X'X)"'R[R(X'X)"'R] " (RB-),
we have

w'u—dwu=(8-PB)X'X(B-P)
— (RB—r) [R(X'X)"'R| " (RB—7).

Under the null hypothesis,

Rp— r_= R(B-8)=R(X'X) ' X u.
RB

Therefore, we have

@'a—@'a=(RB—r) [RIX'X)"'R] " (RB—r)
=u/'X(X'X)"'R' [R(X'X)"'R'] TR(X'X) X u = u/Tu,

where T = X(X'X)" 'R’ [R(X/X)’lR/]f1 R(X'X)71X’'. Further, we have
@'t = wMu. We have u ~ N(0,02I) and MT = O. From Theorem 1,
@'t — o't & 4’4 are independent.

(b) T is a symmetric idempotent. Since

trT = tr {X(X’X)_lR’ [R(X'X)"'R]™ R(X’X)”X’}

1

— tr “R(X’X)‘lR’]_ R(X’X)‘lX’X(X’X)‘lR’]

=trl, =q,

~ )~ NV
w'u—u'u )
we have ————— ~ xg.
o
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(¢) ——— x2_,, and @@ — @'% and @@ are independent. From
g
the definition of F' distribution, we have




1

L1
1 + exp(x) (B o) )
_ 1 _exp(f1 + Pox; o
@) plei) = 1+ exp(—p1 — fBoxi) 1+ exp(Bi + Box;)’ L= p()

y ~ 1+exp(Br + Bowy)

2. (1) Bernoulli distribution

(2) Let y; = 1 if yf > 0, and y; = 0 if y¥ < 0. Then, we maximize the likelihood function

keyword
m () Yi{1—p(x;)}' 7Y, with respect to (31, 32), on the basis of the maximum likelihood method.
keyword

(3) 1) null hypothesis 82 =0  alternative hypothesis Gy # 0
2) We reject the null hypothesis 32 = 0 at 5% significance level.
3) 0.162 + 1.96 * 0.065, thus, [0.0346,0.2804]  4) log Odds(10) = —3.062 + 0.162 % 10 = —1.442
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Question I examine the definition and condition of variety - seeking
in addition to the effective marketing strategy.

Variety — seeking is the buying behavior consumer is motivated by novelty.
Therefore, in this buying behavior, consumers don’ t have high involvement
to buying and their brand loyalty is very low.

In this situation, firms don’ t adopt vertical product differentiation

but horizontal product differentiation strategy.

(REAS IR E A, HEOMEIZ200~4 0 0FBETIHHLTLEE
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Question I1

This question examines applicants’ basic knowledge and logical skills
required in management. Applicants need to distinct the sustaining
innovation and the disruptive innovation, and explain the logic of
disruptive innovation process. Disruption describes a process whereby a
smaller company with fewer resources is able to successfully challenge
established incumbent businesses. Specifically, as incumbents focus on
improving their products and services for their most demanding customers
(sustaining innovation), they exceed the needs of some segments and ignore
the needs of others. Entrants that prove disruptive begin by targeting
those overlooked segments, gaining a foothold by delivering more-suitable
functionality—frequently at a lower price (disruptive innovation).
Incumbents, chasing higher profitability in more-demanding segments,
tend not to respond vigorously. When mainstream customers start adopting

the entrants’ offerings in volume, disruptive innovation diffuses.
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A question intention

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

When classifying Capital according to the source, it becomes paid-
in capital, earned capital, appraisal capital, and donated capital.
The capital classified into each must be explained by this question.
There, it 1s necessary to also mention the structure and the problem
of Capital on balance sheet in the present accounting standards.
In principle, paid-in capital is the investment or the amount paid
to a company, and consists of capital stock and capital surplus.
Earned capital is retained earnings as the increase in capital by
corporate activity, and is earned surplus. In addition, the capital
reserve and earned surplus reserve in Japan are based on the
classification according to disposal approval and are legal reserve.
Appraisal capital is a variance of the estimate by monetary value
change or market value change. The treatment of the latter has
been a subject now. Donated capital consists of a subsidy from a
country, gains from forgiveness of debt, etc.

Now, in Japan, the credit side of the balance sheet is "the part of
net assets", except Liabilities. Furthermore, paid-in capital and earned
capital are displayed as "shareholder capital". Opinions have been divided
in whether appraisal capital and donated capital are "capital” or whether
they are "profits". Whether a variance of the estimate is "profit", it is a
point of argument still now. There is a different view about whether a
share warrant is paid-in capital. The differences in such views are a reason
for having prepared "the part of net assets". These many points have to be

explained.
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QuestionIl . Explain the major features of the just-in-time (JIT)

production systems.

This question is one of describing the features of the just-in-time

(JIT) production.

The origin of JIT method was founded by Kiichiro Toyoda. The JIT
means a production system that makes only what is needed, when
it 1s needed, and in the quantity needed.

The quantity of inventory therefore becomes extremely small
by running this system. The essence of JIT is to eliminate waste,
and JIT has the opposite way of thinking in economic order quantity.

Description shall be made, focusing the following keywords.



* reduction of inventory

+ shortening of lead time

- pull system (Kanban system)
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(P') max 4x, —x; +x; +2x,

subject to :
X, — X, +X, =6
3x, + x,+y=12

F—
X, Xy ,%X5,%5, Y20

PIHASAT FIRE RIS AR & (x,, X5, X, %, 1) =(0,0,6,0,12) & L CHEEZED.

z =6 + 3x, +2x,
X, =6 — X +x,
y =12 - 3x, - X,

—ATH (BRBEUC BT 217) OIFLIRA S (il DZEH) DN IED L DR &
DT, BAEOIRIIRE TRV, REEmKRDx, 2 000 4 (2 NSE, HEL
S 5.

z =18-y + X,

X :2+1y+x;'+lx3

’ 3 3

1 1
X = 4—5)/ _§x3



—1T B (B 8BB4 217) OFFEIEZEE (1D D) DR IED S DAY &
DT, BUEDIRITRE TRV, SREBE KD x, %2 02025 12 IS, §EEx
BRI 5.

z =30-2y - 3x,
x =6 +x, —X,
x;=12 -y -3x,

—17 B (HRBIEUZ BT 217) OIFRIEL L (10 DO ZEH) ORI $ < TIFIEZR
DT, BUEORIIRGE CTh 5. Bomffld (x,,x,,x;) = (0,-6,12) T, Fi#EfEIL30 T
H5b.

2. xTz(x1 X, X, X y),cT=(4 -1 1 2 O),A=(1 -h b0 OJ

30 01 1)

b"=(6 12)%F\ T, BIECP)YILLFO L HIcEBTE 5.

(P') mine'x
subject to :
Ax=b,x>0

_ 1 0
%@%K%wfﬁﬁﬁﬁ@@%T%éwﬁ,%E%ﬂB@& Jf%a

b"=(6 12)&bT=(6+¢ 12)ICZHE L7ZMENREPHTH 5. HEP) O i
FRIZEBWT S x,, X, BIREEHTHDL E VD Z 2, B =200 sto v 9
ZEThDH. Thbb, t2-6ThHD.

Question I
1. After introducing three nonnegative variablesx,,x,,y and replacing x, with

x, — X, , transform Problem (P) into the following equivalent standard form (P”).



(P') max 4x, —x, +x, +2x,

subject to :
X, —X, +X, =6
3x, + x;+y=12

+ -
Xps Xg 5 Xy 7x37y20

Construct a dictionary with a basic feasible solution (x,, x;,x,,x;, ¥) =(0,0,6,0,12).

z =6 + 3x, +2x,
X, =6 — x +x,
y =12 = 3x, - X

The current solution is not optimal, since the first line of the dictionary corresponding
to the objective function has a nonbasic variable with a positive coefficient. By
increasing x, (a nonbasic variable with the maximum coefficient) from 0 to 4,
rewrite the dictionary.
z =18-y + X,
X :2+1y+x; +lx3
: 3 3

1 1
X = 4_5)} _gxs

The current solution is not optimal, since the first line of the dictionary corresponding
to the objective function has a nonbasic variable with a positive coefficient. By

increasing x, (a nonbasic variable with the minimum coefficient) from 0 to 12,

rewrite the dictionary.

z =30-2y - 3x,
x =6 +x, —X,
x;=12 -y -3x,

The current solution is optimal, since the first line of the dictionary corresponding to

the objective function has no nonbasic variable with a positive coefficient. An optimal



solution is (x,,x,,x;) =(0,-6,12), and the optimal value is 30.

2. By using x' = (x1 X, X, X yl ¢"=4 -11 2 0)
I -1 1 00 T , .
A= 30 01 1F and b =(6 12), Problem (P’) can be represented in the

following manner.

(P') mine'x
subject to :
Ax=b,x>0

Since the basic variables in the optimal solution for (P') are x, and x,, the
. . : . (10 : :
corresponding basic matrix B is 0o 1) Note that Problem (P1) is obtained from

(P) by replacing b" =(6 12) with b"=(6+7 12). x, and x, remain basic
variables in the optimal solution for (P1) if and only if we have B™'b'>0. It follows

that the required range of values of tis ¢ >—6.
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2. [EEY A FDZIAFREE O BIAEATE 1 X
Verx = 10000005 (v(0, 1) + v(0, 1.5) + v(0, 2))

E %, EBEY A FOZIZLITOIE] (HA7 2 100 HH) #2252 &T

t 0 0.5 1 1.5 2
i 0.5 FEOEIGEEEA | —v(0,0.5) +1
fii i 2 AR D E 5| E fF5EH) +v(0,2) -1
LIBOR L(0.5,1) CifH] -1 1+ L(0.5,1)
LIBOR L(1,1.5) Ti#H] -1 1+ L(1,1.5)
LIBOR. L(1.5,2) T ~1 1+ L(1.5,2)
1EEB DO —L(0.5,1)
L5 fEEDOFHA —L(1,1.5)
2 FR DAL —L(1.5,2)
Hraf —v(0,0.5) 0 0 0 0

+v(0,2)

SCENEREE O BILE AT 13

ib’

&5,

VEL = 1000000(v(0,0.5) — v(0, 2))
b, A7y 7L — MY A FOMMfEDEL %23 k9 ICRhdD DT, Virx = VL

S_

v(0,0.5) — v(0,2)

~ v(0,1) +v(0,1.5) + v(0,2)

3. U A7 WPIIHER p* 13T N TOREZF O WIFRINER R 2 M) 2 7 HREDOF|[H D I —F S ¥
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Question II

1. (1) Stock is a subordinated debt, while bond is a senior debt.

(2) Shareholders have the residual claim, while bondholders have the collateral

claim.

(3) Shareholders have the voting right, while bondholders do not.

2. Present value of the total payment for the fixed side is given by
Vrrx = 10000005 (v(0,1) + v(0,1.5) + v(0, 2)).

For the floating side, consider the following deal:

t 0 0.5 1 1.5 2
Purchase discount government
bonds with maturity 0.5 year —v(0,0.5) +1
Sell discount government
bonds with maturity 2 years +v(0, 2) -1
Turn over with LIBOR L(0.5,1) -1 14 L(0.5,1)
Turn over with LIBOR L(1,1.5) -1 1+ L(1,1.5)
Turn over with LIBOR L(1.5,2) -1 1+ L(1.5,2)
Payment after 1 year —L(0.5,1)
Payment after 1.5 years —L(1,1.5)
Payment after 2 years —L(1.5,2)
aat —v(0,0.5) 0 0 0 0

+v(0, 2)

Present value of the total payment is given by
Ve, = 1000000(v(0,0.5) — v(0,2)).

Swap rate is given by Virx = Vrr:

v(0,0.5) — v(0,2)

5= 0(0,1) + v(0,1.5) + v(0,2)"
3.
E*[S1]— S  puS+(1—p)dS—S
= =T
S
. l+r—d
P =—

u—d



