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1.P=100-Q
maxmi=(100—QA-QB—c)Q (=A, B)
foc 100-Q —ci-2Q'=0
= Q' =BR(Q) = (100 - Q —c)/2
2.3QB = (100 + 10— 60) = 50
QB*=50/3
Q2* = (300 — 50 — 30)/6 = 220/6 =110/3
% QB* = 50/(110+50) = 5/16 = 31.25%
3. nB = (QB*)2 =250/9 = FB
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The function of credit system is considered as complementary to the social
reproduction in capitalist economy, that is, credit system complements the
social allocation of money capital to maintain equilibria in the social
reproduction. Credit activities, for example, commercial credit, bill
discounting, loan, banknote issuing, bank deposit, credit creation, etc.,
function as social equipment to allocate money capital for social
reproduction.
The answer, given by the use of examples above, is assessed from the degree
of understanding of functions of credit system for the capitalist social

reproduction.
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This i1s a question about fundamental knowledge in the history of
economic thought. The doctrine of “invisible hand” is one of the most
famous arguments of Adam Smith. It has given great influence on
subsequent economic thought. The doctrine of “invisible hand” appeared
with relation to critique of mercantilism in Book IV of The Wealth of
Nations, where Smith emphasized the significance of market mechanism
and indicated the limitations of governmental ability to control economic
processes. Furthermore, in the system of natural liberty ‘every man, as
long as he does not violate the laws of justice, is left perfectly free to pursue
his own interest his own way.’ Thus Smith suggested a close relationship of
moral, legal and economic aspects of social life. This question examines
whether applicants realize doctoral characteristics of Adam Smith, an

important figure of the history of economic thought.
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This question asks basic knowledge on Hayek’s contributions to the
contemporary economic thoughts. F.A. Hayek is a well-known thinker of
economics and economic thought as well as J. M. Keynes or J. A.
Schumpeter. His contributions are wide-ranged but most important topics
are his criticism on socialism, his criticism on Keynesian macro-economic
policy, his systematic theory of spontaneous order and so on. This question

requires applicants to reveal their understanding on these issues.
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Economic History

Examples of answer

Question I.

The case of medieval Europe should include the following keywords. On the
agriculture, lord system, manorial system, three-course crop rotation, heavy
wheeled plow, rent in kind, from labor services to money rent, etc. On the
commerce, medieval cities, guild or trade association, the Hanseatic League,
the Eastern trade, the Baltic Sea trade, the Mediterranean trade, the fairs
of Champagne, bank, credit and money. It is more ideal to conclude with an
examination on the crisis of the medieval economy. Japanese and Asian

cases are equally evaluated.

Question II.

In the 18th century, James Watt invented a practical steam engine, of which
coal was used as the fuel. In this way, coal took the place of conventional
human power, waterpower and firewood as the main power source. And the

Industrial Revolution was started in England, where coal deposit was



abundant. In the 20th century, coal were quickly replaced by oil, which has
a high energy efficiency and a multifaceted utility value. After the World
War II, the low price of oil supported the rapid economic growth in Japan.
However, we became keen on the finiteness of this resource when two oil

crises raised the price of oil.

Question III.

In the Bandung Conference of 1955, Asian and African countries declared
the Ten Principles. They defined the position of the Third World, which is
independent both from the West and the East. From 1960s to 1970s, China
was eager to offer financial support to Africa. The construction of the
Tanzam (or Tazara) Railway, which links Zambia and Tanzania, should be a
typical example. In this way, China has established a position as the leader
of developing countries, which got support from African countries for its

admaission to the United Nations.

Question IV.

The answer should examine different periods or regions as broadly as
possible. A logical comparison is highly evaluated. It could include the
following keywords: the Malthusian trap, “Europe’s second logistics” around
the 16th century, the Netherlands and Protestant i1mmigrants,
proto-industrialization, the Cambridge School of demography (demographic
adjustment based on the economic situation), commercial development and
urbanization (medieval Western Europe and Japan), industrialization and
urbanization (England), industrialization and labor shortages (USA),
poverty and urbanization (developing countries), Imperialism and

international immigration, etc.
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Question I1

1. From the formula of integral by parts,
[ye_y/g]g’ _ J’0°° e—y/ady_ J‘:’ ye—y/a /0dy, [yze—y/e];o _ J'0°° Zye_y/gdy _J‘0°° yze—y/a /6dy .
Using these results,

[y =["ve? 16dy = e dy~[ye Iy =[-0e°]; ~0=06

[ rGdy=| e 10dy=0| 2ye™" 1 6dy—[y’e™"T; = 26"

Therefore we have
E[Y]=0, V[Y]=E[Y’]-{E[Y]}’=6".
2. The log-likelihood function and the score function are,

Y OlogL(@) —-n &Y,
logL(@)=-nlogfd->» -, ————=—+> —L_.
;6’ 06 % ;6’2

Therefore the maximum likelihood estimator is,

3. Since Y,Y,,...,Y areindependently, identically distributed random variables,
E[0] =12E[z] =0.
n o

4. As for the variance of the MLE,



5. Using Chebyshev inequality and set k=¢g/ \/V[é]

PrUé—E[é]‘Zk V[HA]}S%Q Pr[\é—0\25}3@=%

Therefore the right-hand side of the inequality converges to zero as n goes to

infinity.

6. Define an arbitrary linear estimator of 6 asé = Z; a,Y; . In order to be

unbiased, it is necessary that z; a, =1 (since E[0] = Z; a LY ]= 6’2; a,).

The variance of € is give as
Vig1=Y aV[Y]=6’> " a’.
Now the problem is reduced to find the set of coefficients @, that minimizes
Z; al.2 given the restriction Z; a, =1.The solutionisa, =1/n (i=1,2,...,n), and,

then, the linear unbiased estimator with the optimal coefficients is coincident with

the maximum likelihood estimator &
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b 121, ARkE R OMEE B BRI AR T, kB 178 2wl L T
WS PERIRRBD BTV D . #ike B OfTE 2 Hehl - 2 BRBICIER L, 250
WE S DR B BELR % [R]E 3 2 Hedm O R B A R4 5 .

The aim of this question is to check applicants’ knowledge in
organization studies. Behavior formalization is seen as a fundamental
mechanism for regulating behavior of members within an organization.
Organizational culture, a system of shared meanings and values held by
members in an organization, can guide members in the same direction and
help them in regulating their behavior. Applicant’s ability to make a
reasonable inference about the relationship between two academic concepts

can be assessed.
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Although many of the costs occur at the manufacturing process, these costs
are decided at the R&D and design process. Based on modern industrial
technology, target costing is the useful tool because the usefulness of
standard costing go down. To manage cost well, the objective of control
moved from downstream to upstream. Upstream management has became

the key factor on target costing.
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1L5XA+ (1+71)B =Y, Y -2 0.5Y — 157
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0.5Y —15Z (0.5+7)Y +(05—-17)Z
1+7r - 1+

C=XA+B=Y-7-

(1) BRfili & 2 — A 7> 3 v Ot Z5H)

60 60 — 40 = 20
S:40< C’0<
20 0

Y =20,Z=0,r=01kDb,

0.5+ 0.1) x 20
¢y = (05401) x

1 =10.91
(2) ¥Rfili & 3 — VA 7> 3 v Oflits A E)
90 90 — 40 = 50
0.5 60 0.5
S =40 % 30 Co =777 - 0
d
0.5 10 0.5 0
HFRRDA B, C2FELD5 L,
0 U d
40 60 20

0.682 0.833 0
—12.40 | —22.727 O
14.88 27273 0
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— B 0.682 HAAZHEA
— Wi 1 IR o FEfE 12.4 BAZLE D A
— Fyyia7u0—:—40x0682+12.4=—14.88 (2—)L> 3 — F TH)

o 1HIHZuDYINT VA

— FR3 (0.833 — 0.682) HZHEA

— [ 12.4 B OTOH] A FHEE

— i 1R oI 22.727 B D A

— F¥yyia7m—:-60x(0.833 —0.682) —12.4 x 1.1 +22.727=0

o 1B dDY NS v R

— #k3X 0.682 Hfz7EA]
— [Eff 12.4 B ORI A RHEE
- ¥yYyra7n—:120x0682-124x1.1=0

(3) V) R 7 IR
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=TT 5 =06
u—d
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135 . 135 — 40 = 95
90
06 _ 60 45 06 _ ¢, T Y|
S = 40 30 Co =777 . Co
20 15 4 0
5 0

E*[C3]  0.6% x 95+ 3 x 0.6% x 0.4 x 5
Co = = =17.04
07 1 +r)3 1.13 0




Question I Binomial model for any one period
1.5X Y
< 1—= 147 c <
0.5X A
Replication Portfolio

15XA+(1+r)B=Y, Y - Z B_ _05Y —157

05XA + (1+r)B = Z, X lL+r

No-arbitrage condition

0.5Y —1.572 (054+7r)Y +(05—-r)Z
1+r - 1+r

C=XA+B=Y—-7—

(1) Change of stock price and call option premium

60 60 — 40 = 20
5:40< Co<
20 0

From Y =20, Z =0, r =0.1,
(0.5+0.1) x 20

Co 1.1 09
(2) Change of stock price and call option premium
90 90 — 40 =50
05 _ 60 05 o
S =40 20 30 Co =777 c 0
d
0~5 10 0-5 O
A, B, C for each period
0 U d
40 60 20

0.682 0.833 0
—12.40 | —22.727 O
14.88 27273 0

QW b »

3/4



Dynamic hedge
e Current

— Buy 0.682 shares
— Borrow 12.4 government bonds of 1 period

— Cash flow: —40 x 0.682 + 12.4 = —14.88 (offset by call short)
e Rebalance after 1 period u

— Buy (0.833 — 0.682) shares
— Redeem 12.4 government bonds with interest added
— Borrow 22.727 government bonds of 1 period

— Cash flow: —60 x (0.833 — 0.682) —12.4 x 1.1 4 22.727=0
e Rebalance after 1 period d

— Sell 0.682 shares
— Redeem 12.4 government bonds with interest added

— Cash flow: 20 x 0.682 -124x1.1=0

(3) Risk neutral probability

. L1+r—d

I =05+7r=06

p

Change of stock price and call option premium

135 . 135 — 40 = 95
90
06 . 60 45 06 , ¢, M a5 —40=5
S = 40 30 Co =727 < ¥ Cu
20 15 4 0
5 0

E*[C3]  0.6%x 95+ 3 x 0.6% x 0.4 x5
07 (14r)3 1.13
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(P1) min 2x, —5x,
subject to :
x, —4x, +4x; —x, =-2
3x, +4x, + x, +x5 =

X5 Xyy X35 Xy, X5 20

WIHASEAT AT RE RS AR 2 (X, x5, X5, X, %5) = (0,0,0,0,2,8) & L CEEEZES.
z = 2x, —5x,
X, =2 + x —4x,+4x,
X =8 —3x,—4x,—- x;
—ATH (HRIBIEUI BT 217) O IFLIRZEEL (L DZEE) DREDBAD S DR b

5@?,ﬁﬁ@%ﬁ%ﬁf@w.%ﬁ%m@%%o#6%K%Mé&,ﬁ%%

5 3

z =—E+ZX1+ Xy 5X3
1 1

X, = E+le——x4+ X5

Xs= 6-4x,+ x,-5x,

—17H (HAIBIEUZ B3 217) O IFILIRZE S (10 DZEH) DR AD L D H

5@?,ﬁ@@%ﬁ%ﬁf@w.%&%m@%%O@%gm%méﬁ,ﬁ%%
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2.
min z
subject to :
X, 25
z2Xx, —2x,
z2Xx, +Xx,
z>10

() z 13T L<EBEALREEH

mm z, —z,

subject to :

X, =5
z, <X, —2x,
zZ, 2 X, —2x,
Z, <X, + X,
zZ, 2 X, + X,
z, <10
z, 210

17 6
10°5

3
2



(JE) EFLoOMEEIEBEE X, 7z, >max{x, —2x,,x, +x,,10} Z i 72 £z, &
min{x, — 2x,,%, +x,,10} > z, ZVi 72T E Mz, ZEAN L, z -z, iR/MET DRI
EXLLTZbDTHD.

Question II.
1.

After introducing two slack variables x,,x;, transform Problem (P1) into the

following equivalent standard form (P1°).

(P1")min 2x, —5x,

subject to :
x, —4x, +4x;, —x, =-2
3x, +4x, + x, + x5 =

X5 Xy, X3, Xy, X5 20

Construct a dictionary with a basic feasible solution (x,,x,, x;,x,,x;) =(0,0,0,0,2,8) .

z = 2x, —5x,
X, =2 + x, —4x,+4x,

X =8 —3x,—4x,—- 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 negative coefficient. By

increasing x, (a nonbasic variable with the minimum coefficient) from 0 to 5

rewrite the dictionary.



The current solution is not optimal, since the first line of the dictionary corresponding

to the objective function has a nonbasic variable with a negative coefficient. By

increasing x, (a nonbasic variable with the minimum coefficient) from 0 to 5

rewrite the dictionary.

SRV AE SNR
2 4 1 4 5

= H—ﬂx lx lx

10 200" 207 577

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

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

solutionis (x,,x,,x;) = (O,%,g) , and the optimal value is — % .

min z
subject to :
X, =5
z2x, —2x,
zZ2X, tXx,
z>10

(Note) z is a variable newly introduced.



min z, —z,
subject to :
X, 25
Z, S X, —2x,
zZ, 2 X, —2x,
Z, <X, + X,
z,2x +Xx,
z, <10
z, 210

(Note) The above linear programming problem asks to minimize z, —z,, introducing
two new variables z ~and z, satisfying z, >max{x, —2x,,x, +x,,10} and

min{x, —2x,,x, + x,,10} > z,.



