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(1)n_2 @&% %ﬁ%@t% 1 ORISR 2 FFEMRRE, d, = 63+p2 —2plf;§>©

om,
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ED,=(x4—a)+ (xg—b) +x

- (Gloncs G9)7) o)+ Glone () =0) + &
o ((a+bp +55m) = (a+ b)+(2)?
=2 (@+bpetm—@+h+@? T w=LERALT,
o ((a+bp, + ”L) — (a+b)+()?
=~2(a+b) +5C*

P Clt ED,=0 XV, (Z_y)2=%. FoT Pr_ |atb @

Dx 2
PR 30T D O AFERT JOFIMIE, x= ( )2, y = 2(’%) ™= pyz&i%ﬁé.
HEE A OEEEIX
b ot (<)) = (et () (B2) ) 2
Xa = 3px(apx+(a+b)n) B 3px<apx+(a+b)(px)py) "3 3(a+b)( o

() Lv, (’;—Y)Zzazlb%ﬂv\ L,

a a 1 L .
xA—§+g—Ea. (Z)cl:@’ }’A—2<\/ﬁ>x“‘_<a+b>a'
2 2

HEE BIZOWTREBEIZLT

X5 = 3_117x (bpx + (a+b) T[) - % (bpx + (af—b) (Zy) py) =3+ 3 (a+b) (py)Z




1

a+b
2

b.

:hz:]:@, xB=%b yB=

%%?@,F%meib,ﬂf—%,l=§&im

2 atb
2

by _ |atb _ _ (Pry2 _ _ o (Py) _
m_/z = 6. x—%ﬁ-—%,y-ZQ)-lZ

1 1
xA=Ea=12, yA=2 E xA=4.

Co&w, #HMOFEMIL
Xa+xp+x=72(=24+48), yu+yg(=4+8)=y(=12) L2V HHL T\ 5.




(BFERR)
HEDORE - BEH

==

PR BRI T 2 AR OoOMETH L, TH L - AIRFTT
AT —RETEBEHZORER LT TV, TONEIL, HRMHZE, HHEZ,
EE, BREFZONEHOER SN TS BN TWS, T0 9 bLOMmEE
E MEREEER] & LT, F-RFEFITEER] & LTHFELE, NHEHERE
Fwd Tk, HEOERIC L > TR OLAIH S, HEESFRFENER - i Sh
LZEN@MULNTEY, ZoEBFN [HEWR] TR HRFIEED
P72 D, AI AL, BARBBHBOERICEBWTIE, EROELZILI RN
RO, BBEHORD FTHRIEEZEBRTHZ ENFINDHE LT, BEfE - kL
BELEOMICEWVWERNRS 2 Z L 2R LTc, AERBICBWTIE, &REEEE
DEENYTHLT XL AIARCHOWNWT, BREFZ2EOEETFZOS L2
il L CWDNE DN, BbihTns,

R 10

BARORFEBOEBICET 2 EANREM TH D, LFRFFIC, BURORHE
FOER I R ARAN O HFEMICH O METH S5, ZOmEHx, s
FOFEROERICEET 2 AEEREA~ B U TV S, RS AERICEET
HEfRIL, BIAE, FiEROEAEROMMEBRRICET 2 2B EROZ LM,
Bt R b/ BeMb., ERRE/ENRE L W o AL Y v 2 Bl LT
FIEHIESME, e CORMBEEZIRET 2 THA 5, FiIRRFEZIL, 1870 F£%
EIRE LT, I A H— U4 UT AL AF L b— 0 VxR A, LA
Ve UONLNTADZANDFHERIZL ST MRS offfas L bichEEnics s
N5, THEZANOBEERICITIRR IR OHDIN, ENENOFEENED L H 72
HHFCHEREEAEHLTZDON, L TEL, ZNO ORIV D EBEEL L
DDOPIZHONT, #LHZED THHRICKREHT 5 Z EnflbihiTnd,



et - AREH

Js ds :
2z 5= cos —rsin

Question I. 1. (1) ’ ‘g: %‘f ‘ =| ¥ ¥ | = r(costp? +sinp?) = r.
o oy siny  rcosvy

o0 oo 5 5
(2) I2=/ / ") dsdt  [let s = rcostp, t = rsine]
— 00 — o0

00 2m
:/ dr/ e x rdy
0 0

o i 1 r=o0o
= 27r/ re™" dr = 2r [—f e_’"z] =x [ie,I=7].
0 2 r=0

2. (1) Clearly, f(z) > 0. Also, we have

> o 1 (e=m)?
f(z)dx = / e dr [let =L =t e, x=p+V20%t]

e 20 T

(o]
b o= (4002124 4% (ut002)2
= e 202 dx
—oo V2mo?

2 2,2
—uit(utoo) 292
= e 20 = 6”’9-"_0 2
. . 1 (e=up)?
3. Noting that, for i = 1,2, g;(z) = 7= 7, —00 < x < 00, we have
S 1 2 2
_a-pp? 1 _ (s—t—pa)
o) = [ e E e
—oo V2T V2T
1 o0 _1272tu1+u%+(5*t)2*2(S*t)u2+u§
= — e 2
21 J_ o
1 0 262 24(stpy —pa)+s? —2spug+ud+ud
= — e Pl
27 J_ o

o 2{t=(1/2)(sFp1—p2) 2 = (1/2)(s+p1—po) % +s2 —2spa+uf+ud
2

1 /°° 1
C VaAn J—oe /27(1)2)

_ —(1/2)(stn1—n2)?+s%—2spo+uf+u3
2

- 52*250&1*Mz)*(ﬂ%*2M1M2+Mg>*4SM2+2M%+2#%
1

52 —2s(uytno)+ (g +uo)?
4

 {s—(u1tnu2)}?
1

[the density of the normal distribution N(u; + pa, 2)].

4. If the random variables X; and X5, are independent, having the probability densities g; and g, then,

the random variable X; + X5 has the density g1 * go.



Question II. 1. The mean and the variance of the Poisson distributed r.v. with 7

> Aee—A N © i N © A1
X] D kT =e Ejuﬁqn Ae E:w—1y
k=0 k=1 k=1
—A — /\K A A
= e eZE_A A
=0
N————
=k—1
> )\ke A & )\k x )\k—Z
EX(X -1)] = —1 =e =\
XX = 1) D kb —1) == E:upay z:®—2ﬂ
k=1 k=2 k=2
Y
_ 2, —A V2, -2 (2
= A Zz! Ae et = A
=0
(=k—2
VIX] = EX(X-1D]+EX]-{EX]}P=X+A-)\=)

2. The mean (E[X]) and the variance (V[X]) of the sample mean.

E[X] =7, V[X] =
n
3. The statistics Z and Z2 are
Z_X—T_\/H(X—T) Z2_n()_(—7')2
T/n VT ’ T

(1) The asymptotic sampling distribution of Z is the standard normal distribution.

(2) The asymptotic sampling distribution of Z? is the chi-squared distribution with one degree-of-freedom.

4. Note that ¢1,0.05 = d3 go5. We derive the 95% confidence interval based on Z2. The result based on

Z is exactly same. Asymptotically we have the following relationship,

n(X —7)?2

0.95 ~ Pr[Z°<ci05] =Pr [

= Pr[TQ—Q()_(—l—CléO%OS)T—i—XQSO}
n

Note that

Therefore,

0.95 ~ Pr ()—(+ 01,0.05) _ ()_(—i— 01,0.05) _ X2 <r< ()—(+ C1,0.05) n ()—(+ 01,0.05) _ X2 :
2n 2n 2n 2n

The 95% confidence interval for 7 is,

()—(+ C1,0.05) _ (X—&— C1,0.05) _)—(2’ ()—(+ 0170.05) n ()—(+ 61,0.05) _ X2
2n 2n 2n 2n




Question III. The criterion function can be rewritten as follows, using Z}il 21,i%2,; =0,

13

> (i — 1B — 22.082)” + M|B1| + |B2])

i=1

T(B1, B2)

= > ur+5(81 —b1)* = 507 + N|Bi | +8(B2 — ba)” — 8b5 + A|Bo

i=1

a function of 31 a function of 39

1. Since leil 21,;%2,; = 0, the OLS estimates are given as

13 13
bl = 7Zi:1 T1ili _ § = ]., b2 = 7Zi:1 12,1 = ;8 = —1.

13 o 13 2
doica L1 5 D ic L35 8

2. — 0<A<2 21121 21,;Yi| = 10 = 2min {| Zzlil Z1.4Yil, | Zzlil mgyiyi\}, Then

A A
35,55 = (- 5.0+ )

- 10< A< 2] 21121 Z2,:Y;| = 16 = 2max {| Z}il 1,3l | Zzlil xgyiyi|}, Then

A
31,55 = (0.0 + 5 )

— A2>2| 3% @24ui| = 16, Then (87, 83) = (0,0).

- lambda=0 -+ lambda=0

- - lambda=10 - - lambda=10
— lambda=16 — lambda=16
o | . . o | 8 A
1 |
o o
T T
T T T T T T T T T T
-2 -1 0 1 2 -2 -1 0 1 2
betal beta2

3. The parameter \ penalizes larger (absolute) values of coefficient parameters. Even though the OLS
estimator minimizes the criterion function without the penalty term, non-zero values of coefficeint
estimates increase the total value of the criterion function through the penelty term. The parameter
A with a large value helps shrink the optimal coefficient estimates toward zero, and sometimes makes

them exactly zero when A is sufficienty large.



Question IV. 1. The following three statements hold: (i) F[X;] = px is independent of ¢. (ii) V[X;] = 0%
is independent of ¢. (iii) For each h = +1,+2,..., Cov(X¢, X¢yn) = vx(h) is independent of ¢.

2. (1) Under the assumption |a| < 1, this process is weakly stationary.

(2) We start with E[X;] = ¢+ aE[X;_1] + E[U;] and V[X;] = Vic+ aX;—1 + U] = ?V[Xy_1] + VU] +

2aCov(X;_1,U;). By definition, E[U;] = 0 and V[U;] = 2. Also, from the stationarity, which is implied

by |o| < 1, E[Xy] = px and V[X;] = 0%. Thus, we have ux (1 —a) = ¢, i.e., px = 7=. On the other
2

hand, noting that Cov(X;—1,U;) = 0, we have 0% (1 — a?) = 02, i.e., 0% = 2.

3. (1) We derive the condition under which 22 — a1z — ap = 0 has the two solutions 2, 2o (possibly
complex), with |z1], |22] < 1, as follows:

(i) if a2 + 4an < 0, then, 21,20 = (a1 £ iy/—(4dag + a3))/2 (complex); in this case, —1 < ag < —a}/4
(note that z120 = —aw).

(i) if &F +4aa > 0, then, 21, 20 = (a1 + 1/a? + 4as)/2 (real); in this case, as > —a?/4, —1 < a1/2 < 1,

and 1 £ a1 —ag > 0.

In summary, the stationary condition on (aq, az) is given by

ar <1l4+ap,
as <1—ay,
ag > —1.

(2) Minimize Y} (2 — ¢ — a1@4—1 — aaxp—2)* with respect to (¢, a, az).
4. (1) We have py = E[X4|Xi—1] = Elu+ e\/T +0X2 | Xeo1] = p+ /7 +0X2 | Ele| X)) = p+
VT HOX? Ele] = poand of = V[X4|Xyi] = VIXy — plXoa] = B[(Xe — p)?*|Xe] = Blef (1 +
OX7 )| Xi1] = (7 + 0X7 ) E[ef| Xy 1] = (7 + 0X7 ) Elef] = 7+ 0X7 5.
(2) Using E[X;] = p, we have

Cov(X¢, Xi—1) = Cov(Xy — p, Xp—1 — 1)

= E[(X¢ — p)(Xi—1 — p)]

= E[(Xy 1 — u)etm}

= Ele/|E[(X4—1 — p)y/T +0X?2 ;] [by assumption, ¢ is independent of X;_1],
hence, Cov(X¢, X;—1) = 0.

(3) Now, we have X;|X;_1 ~ N(u, 7+ 6X?2 ,); its conditional density, given X;_; = x;_1, is equal to

1 e TCarT
Flokts) = T
27 (T + 02?2 )

Maximize

(ze — p)°
T+ 027

DO =

{log(%r) + log(T + 022 ) +
t=2

Zlog f(@ilwe—1) = —
t=2

with respect to (u, 7, 6).
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TIRETORHEIKRD LN LN EEDO N EEZFHHTE 5.

The aim of this question is to evaluate the basic knowledge of strategic
theory. The firms take the first-mover advantages by entering in the
emerging market. These advantages arise from there sources: technological
leadership, pre-emption of strategically valuable assets, and the creation of
customer switching costs. The way applicants answer this question reveals both
their understanding of the key concept in the strategic theory and their qualifications of

logical and reasonable thinking skill.

A 1T

AN IERITE R D FOEART#EZMH> O THS.

BRI FORBERECMBIIH T HEME R SICREL, NRNREIH
ST EblobT.

FRZEICERE LTI, WSSt o EMHEB Ch IWMBE T V2 b &2, OB
FetE D 5 ot (BaB Ak, # A 7 SEfEME, # A7 EEME, BEME, 70— F
Ny ), @QFNENORIG L LEIRRE L ORLR, @UHERENENIE ST DM S
Z 52 DB EUICHBT 22 Rk b5,
RE~DOERIZL Y, OMRBRITEGROEASICET 5O EMHME, OfF
THRETOFBEIRO LN OB EZDO NEZFHTE 5.



This question aims to assess whether applicants have the basic knowledge
in organizational behavior.

Job design is seen to influence experienced meaningfulness of the work and
responsibility for the results, which leads to employee intrinsic motivation.
Applicants are expected to utilize the basic theory of job design, job
characteristic model, to explain the effects of job design on work motivation
in detail.

The model indicates five core job dimensions that have effects on critical
psychological states and work motivation.

The way applicants answer this question reveals both their understanding
of the key concept in organizational behavior and their qualifications of
logical and reasonable thinking skill.
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TEEFH EEh, BEMEZFMTH7-00RBERE BN THEERERZ
FoXHitoTna. LnL, TO—FT, oA IFEBEO Y 27 |2
NTEY, BEMECTEMIREREELEZLZ2LDOTHHD.

ORI, 29 LEFERBIZESNT, TOohA) OER, EE L L TORER -
BIE 72 & ONAHEDE L <ART L7256 OBEFBLIR O FIEIZ DV TOEEAR 72
HfEZMI DO THD.

FHEET  SHE(LIT. BROBEICE > TEEREBEED —Ho L RT3,
HBEEIC LS TERH VAT LA L E Lo TL 5720, TORBBAFMEL Tk
ZEITEHETH D,

ERFFEE LT, BEERERENBFZICTWE ZATITOND ., FRORES
DhL—=u 7 lip?d, RELABEERENTRRE 2D, EETIMNES L7725
EnbDH, G, TAV Y M LT, E#EmERD, BEELEEENTD
o, 87 a b U XARRETIENERTE D, B, EHLEHELR
INDRRET D LB X,

(English Version)
Question I

M&A 1s one of the most important management strategies for modern
companies, especially global companies. When M&A is performed, so-called
"goodwill" usually occurs. "Goodwill" is recorded as an asset in the global

accounting standard as a part of corporate value, and it has become



important in financial reporting to evaluate corporate value. However, on
the other hand, "goodwill" is exposed to the risk of impairment, and it also
has a big influence on the evaluation of corporate value.

Based on these circumstances, this problem asks the basic
understanding of the definition of "goodwill", recognition and measurement
as an asset, and the method of impairment treatment when the value

decreases significantly.

Question II Decentralization has become one of the important
organizational structures for modern enterprises. It is important to
understand the characteristics of decentralization because an accounting
system changes depending on the organizational structure.

Main features include decision making made near the site, training for
future managers, rapid decision making, and ease of performance
evaluation. On the other hand, as disadvantages, it can be pointed out that
it becomes short-term oriented, duplicate investments are made,
sectionism occurs. It i1s better to answer while comparing with the

centralization.
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1

CHUWIEEZER y &y, ZEAL, (P) ZATO XS IZEHBT S, ZDLE,

FEIEZEE 21 13—y WEEHBZOSNTWE I LIZHET S, ERLUEMNEZ
(P1) 259

& (P1) max  —3y; — 4wy +4as
subject to:
—y1 — 2Ty + 23 = —4
oy +a3+ys = 12
Y1, T2, 3,Yy2 = 0

Wz, (P1) OWIMAEATATREREMZ (y1, 20, 73, 72) = (4,0,0,12) & U CTHEE
2ES.

z = —12—|—2.CE2—|-33'3
Y1 = 4 — 229 + 23
Yz = 12—4332 — T3

—17H (HWBIBUZE Y 517) 12, BREDIETH 2IERELH (GUDEE)
NHbDT, FAEDMIIEE TR, REDIED x5 2 0 225 12 1IZ8NX
¥, WEE2EHT 5.

z = =239 — Yo
y1 = 16 —06xy — o
Trs = 12 — 41‘2 — Y2

—17H (HMBEBUZEE T 217) OIFRRER (LU D) ORI T
(GLDRIETIX, (21,29, 23) = (—16,0,12)) T, HdfEid 0 TH 5.

2. [ (P) OXKRLE (D) 13, UFOED TH5.

& (D) min 4z, + 122

subject to:
z1 > -3
221 + 4z > —4
—21+ 2 > 4

2220



3.2 = (y1 22 w3 yr),cf = (=3 —4 4 0), b = (-4 12), A =
(‘01 ‘42 1 ?) EFINT, P8 (P1) BUTFO LS CRHTE 5.
i (P1) max cTfx

subject to:
Ax =b>
x>0
SR B\ T, SEZHUE y), 2 ThB. SLEFTH B = ( ‘01 1) L H
MIREEIZ B 2 HEEBOBRIMANRZ Ml ek = (-3 4) 126 LT, cEB1 =
(3 1) &b, HE—HKOBEMMEIL 3 ThHS.
il 11,

l.
(1) p= 4L =0.5
(2) B =7224=0.375
(3) A= (up —7)/on = 0.05.
(4) pa=r+B(puy —r)=4.375

(5) BEAHGRE, M (0,r)BLURMZES ERR TOMEHY A7 O
M. mA(oa, pa) IXEARTERE D FTIMNET S, 20k, A ABKRT
&, VAZomEMiEE Elas, VA2 1BASHZDD) X—22E 60K
WO THh 5.

(6) TOPIX I3 EH DM SHEK X 4, MAIX, FEIfTR—N 74V ADAHHIZ
GEND. ETR—DN 73D AOEEFRIE, AMIEET B HHR.

2. (1) #EZHGREA

zuS+ (1+r)y = Oy (1)
xdS+ (1+r)y = Cy (2)
Mo,
x_Cu—Cd _dC, —dCy
T w—a)s YT arrd—u
155,
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Question 1.

1. After introducing two nonnegative variables y; and 3, and replacing x; with
—1, transform the problem (P) into the following equivalent standard form

(P1).
(P1) max  —3y; — 4wy +4xs
subject to:
-1 —2$2 + 23 = —4
4[E2 +T3+ Yy = 12

Y1, 22,3, Y2 Z 0

Construct a dictionary with a basic feasible solution (y1, x2, z3,y2) = (4,0,0,12).

z = —12+4 229+ 23
y1 =  4—2my+ a3
Yoz = 12 — 41’2 — T3

The current solution is not optimal, since the first line of the dictionary cor-
responding to the objective function has a nonbasic variable with a positive
coefficient. By increasing z3 (a nonbasic variable with a positive coefficient)
from 0 to 12, rewrite the dictionary.

z = —2r3 — Y2
Y1 = 16 — 65[2 — Y2
I3 = 12 — 4{[‘2 — Y2

The current solution is optimal, since the first line of the dictionary cor-
responding to the objective function has no nonbasic variable with a pos-
itive coefficient. An optimal solution is (yi, 22, 23,92) = (16,0,12,0) (i.e.,
(21, z2,3) = (—16,0,12)), and the optimal value is 0.

2. The dual problem (D) of (P) is described as follows.

(D) min 421 + 122
subject to:
21 > -3
221 +4z9 > —4
—z21+ 2 > 4
29 >0



3. By using €7 = (1 20 23 1), T =(=3 —4 4 0),b7 = (-4 12), A =
-1 =210

0 4 11
manner.

, the problem (P1) can be represented in the following

(P1) max clx
subject to:

Ax=b

x>0

Since the basic variables in the optimal solution for (P1) are y; and x3,

0
coefficient vector ¢ in the objective function is (=3 4). By c5sB~! = (3 1),

1
the corresponding basic matrix B is ( ) ), and the corresponding

the shadow price for the first constraint is 3.

Question II.

1.

(1) p= 24 =0.5.

(2) B =724 =0.375

(3) A= (up —7)/on = 0.05.

(4) pa=7r+B(uy —r)=4.375

(5) The capital market line is a straight line connecting two points (0, r) and M.
The gradient of the line is the market price of risk. Point A is located under
the capital market line. Since, in equilibrium, the excess return per unit risk
of single stock A can not exceed the market price of risk.

(6) TOPIX has a few hundred number of different stock and hence point A is in
a feasible portfolio set. The boundary of the feasible set is a hyperbolic line
tangent to the capital market line at point M.

2. (1) From a system of equations

zuS+ (1+r)y = C, (3)
xdS+ (1+r)y = Cq, (4)
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we can get
G, - Cy dc, — dC,

(w=d)s 77 @+nd-u)

T

(2) The option price is given by

1 l+r—d u—(14r)
C: p—t
xS +y 1+T{ w—d Cu+ w—d Cd}




