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1974~89 1974~178 1978~83 1983~89
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(2811 %, Ty EENE)
1974~89 1974~78 1978~83 1983~89
L R | . 20.74(100.0) 32.25(100.0) 14.05(100.0) 18.63(100.0)
o RO & R 12.44( 60.0) 14.56( 45.1) 10.02( 71.3) 13.04( 70.0)
wmoOF N % B 5.03( 24.3) 8.55( 26.5) 4.09( 29.1) 3.46( 18.6)
B OB oE & R 2.66( 12.8) 7.38( 22.9) -0.05( -0.4) 1.78( 9.6)
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1974~89 1974~78 1978~83 1983~89
33T AT 19.6(11.3, 7.5) 37.8(13.2, 22.1) 10.3( 8.0, 2.4) 15.1(12.8, 2.1)
A Fr 22.2(10.7, 10.7) 23.4(11.5, 10.3) 33.7( 7.6, 24.0) 11.8(12.7, -0.2)
e S 20.3(18.2, 1.4) 40.9(28.5, 9.6) 11.3(11.4, -0.1) 14.0(17.1, -2.7)
7t = 26.4(16.9, 9.1) 50.8(30.3, 20.5) 11.6( 9.9, 1.7) 22.5(13.9, 7.7
A Els 25.0(15.0, 8.7) 48.4(26.3, 17.5) 16.6( 9.6, 6.9) 16.5(12.1, 4.3)
= b -7.7(10.9,-14.8) 20.6(28.9, -1.2) | -27.2(3.1,-25.9) | -10.4( 5.5,-14.7)
F A # 21.8(15.4, 6.2) 35.5(11.8, 23.6) 8.1(11.9, -3.1) 24.0(20.6, 2.4)
AT 19.7( 9.3, 12.1) 22.2( 6.4, 22.0) 21.3(14.1, 7.1) 16.8( 7.3, 9.8)
F T H T 23.6(14.0, 7.8) 29.4(18.0, 7.2) 19.7(10.0, 8.6) 22.9(14.7, 7.5)
A 7 11.6( 8.2, 5.1) 22.8(12.4, 7.1 14.6( 0.8, 19.7) 1.7(11.6, -8.5)
23 FFH 22.6(13.2, 8.5) 47.4(19.3, 25.7) 16.2( 6.2, 9.0) 11.4(14.9, -3.3)
oA w7 A 35.5(17.6, 15.6) 19.3(20.6, -0.7) 36.4(12.4, 21.5) 45.5(20.0, 21.6)
A7 71 A 23.6(17.6, 4.7) 32.4(22.1, 7.1 19.6(15.7, 3.3) 20.9(16.2, 4.3)
% 71 A | 136.9(13.8,106.0) 28.4(18.8, 4.9) | 159.9(10.3,130.4) | 190.2(13.4,153.0)
FE 71 A A & 21.7(14.2, 5.9) 29.5(17.5, 7.8) 17.7( 9.9, 7.1 19.8(15.6, 3.7)
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(9] 1 %, T8 £38maE)
1974~89 1974~178 1978~83 1983~89
WoOoB B om 17.99(100.0) 14.94(100.0) 7.18(100.0) 29.03(100.0)
wo% RO & R 12.95( 72.0) 5.66( 37.9) 11.20(156.0) 19.26( 66.3)
o h K R 1.59( 8.8) 3.05( 20.9) -1.79(-24.9) 3.42( 11.8)
woB OB OE & R 2.40( 13.3) 4.83( 32.3) -2.56(-35.7) 4.93( 17.0)
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<Kz 3> FEO @2l Foixls BY

VS BWE BEHERAE | BB TEBCRY INEBERSLER Afge] BE FHiRA
(22/$, 1980 11%E) B /Y (1,000, 1980FA%%) | (U/$, 1980:d71F)

1974 685.3 2 707.8 205.3

1975 708.1 3 741.1 221.3

1976 661.7 4 825.8 220.6

1977 643.7 5 901.7 208.0

1978 621.7 6 984.9 180.4

1979 588.9 7 1,041.7 196.9

1980 607.4 7 994.5 197.5

1981 616.9 7 1,061.7 206.6

1982 645.3 6 1,094.3 233.9

1983 692.1 5 1,196.3 230.9

1984 731.3 4 1,283.8 237.0

1985 778.6 3 1,339.9 239.7

1986 777.6 2 1,492.5 181.4

1987 741.3 1 1,653.3 165.6

1988 667.4 0 1,822.2 154.2

1989 633.5 0 1,926.6 171.5

OB L ME O TP BTESS ASd (RS BLBTEBCEY BE R 2L 3s
At EfLBTHES A Folth
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iz 4 ER w2l FOIX|= BB

WRIRALERIE (k) NEA T BATEL (w)

(BEY, 1980EREER) | EWEUn h) (%, 19804 A EEHE)
311/2 14.003 -0.060 1.0 159,151.7
313 18.916 0.077 1.0 201,318.8
321 11.674 -0.302 1.0 117,864.0
322 1.888 0.082 1.0 95,926.1
323 7.074 -0.165 1.0 114,886.1
324/355 4.659 -0.035 1.0 114,358.3
332 4.186 0.140 1.0 131,599.9
341 12.494 0.016 1.0 165,620.3
351 42.077 0.025 0.0 247,413.5
352 8.215 0.304 1.0 192,757.7
353 189.292 0.035 0.0 406,429.8
354 11.902 0.116 1.0 180,122.6
36 14.115 -0.164 1.0 143,914.1
381 8.672 -0.025 0.0 141,159.3
382 14.771 0.018 0.0 175,097.4
383 6.754 0.017 0.0 135,767.8
384 16.736 0.198 0.0 218,308.5
390 8.632 -0.277 1.0 109,553.3

1) WTEM ol lod Aol BLBIEBCE ollolA FHE 24 WS AT
2) NBALWE (n BE &5 ol A9 ERHRAS] BEFIH(ZE 9 £Ahe AY).
m w= 11.2 +0.324 n k
(106.7) (8.10)

=079 df=16
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2 A7 BREREG BEREF 24T 5 de AR JES A4 2AEE
A sk, BURREY 2AZA A Hs BREE-BERF A4t =29 834
ool & EORE HEHmE AR

AR BEEL FAEMSE AASHY AS$E AYd HEERS TN
ARtk O3 A E RN RfEFEY ERRFEE 24T = A2, £
A Ao A9 FYFAAE AT 7 95 Z¥e #4¢ 9 2l

AulFat 4EF EE-REREAA FF497 24sde Aol BuEst A4S
AR & e el 238 AJAuFAE 2dste FIE UYL Helz,
dBA sl BIEARAABKRS §A7F Q40525 dAste A4 AAgE 2y
o},

1. /¥ SAAARAE B, 4R, £F
A, A4 E SRS Aol Ha B

B =t BERP B A4 A94 9

T OEERE Ad $9z olFdR B o TR mE HPAAe dde 2@
Blfinae) A% BEEF 2992 9o FAS Ade v Fde) Aok o
W oole) AAE Ha) AYsF Adstelor Ak A RACE a0 W UF BE Aol U
3 oFAsT o ER A AR F T we AwE Az A4e sn 9o
p————— ol wigtAsA G MEHReI G N e
AN LA BT Wi gvha 2 4 sivh Aol & el

* ERE 493 4% =2de AF Ak FE N = S Al i = = = 2] -
) BEHEEY BERF SAdgL FAst=

&, Eﬁj‘cm-: BT HAMEA Atz 'R
B R R IAT FEEE ATI Egk AQEL &3] BH7E fAAstE 71473 3

Mol YHE BEE QFIVIAE BIEY e ew s s sel Aol A2
o ARG 98t BATGE o= WMo FAA LS A8 FERAZE Aol 7]
A Mgl Fdsel 1o FfwEHs HiEsle = A& 273
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= AN WLEXS At o] drz
A€ 78 FEHVE IO, Bie
TEgEREE wep 71&Adn e A=, AwA
nle] A%, ¥ 2 FEIH sAE F 5
Qo o] ddx $ue H - FUHERS 5
ste] o] FKLFEEE] HERS MY 5 o
o}

ERAA FAs= BRILES} BERP
ele old S BUFECKC] 7HAZ e 7t
A 2 EARL A FdFAG AZAAY
Mde] £983A Wk Aelth, & 719
YAl A fadSEe) BefmEm, AEEm, %
5IF 2 AAY FlEE THAIZIZ] o &l
A EA] gk Prhste AL AT 7
A doick, =& ¥ EHENANA ojv] FF
33 e ZIgEe] 2L olfE AFVIESY
Agde #P3kA d= Aoy 7dEe] A=
Zhell RS e BIRFo2H v
Eféﬁﬁ$~ milste A =3 719 dA
Ae Bdd Aelztx £ 5 gdoh, 28 3
ﬂlﬂ’*‘*oﬂ & Brbe 5A714e 549
o BAE VIR ¥ 5 o 53] B
B AL A7 e A AA o] Kk
o viA ARE HsE Aol ©HIFE Aol
o, olEF #AAA B o 7)o BEKRA
EE BERF FEL ¥ 98 A9
}3’- AJA F7ke] 7)1Ee A7 AA

gepd AR gRde A 9l

A~
X
=2
E
=

=

D FHL#E 2 WmbEsEd g3tz e 714
oA 1919% 7] HEE ALHoR AP
A& Wnsta o HMAA B olF
AR g AS AA AYT AdE

2) felvietol Al HelFa e HFHA) = &
oi7b &3 AHEEHE A$E b Fel 2=
sl
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Ao, oJule] FHFAA
3] RMFEA BHRED RN FE
FeHoz w8 o AFEE AA] &
38 REFETe ME&EHS KT+ =
stedof 3w, o]¢} wiAsIA R FHJFA
o ABA Ao wF AINA dE LES
o BEITR7E BRE S %&EHS A7
o] =ejo} Fr},

ARl A o8l KM HLHET A &
FHREY BEFHEF 24T 5 des AA
A& 43 &3] AUHe BRERE-®BE
mEe T4 A4S AErsd A Fag
A7 AN T B EAKES FotR
A gk, HAF A A3 7| E] oJELEE
ESRTE Lol B3 o] &, Spenceifidl @B
= o] &, HHmAHE ¥ AREE BANE T
Ao ke

behavior under incomplete information or

gule

te o £

°
o‘l“

=

lo

(o

o

‘t‘-7

7 A o] & (theory of predatory

[} . A 9‘1

imperfect financial market) 5% & %

o}, o] HEHES FElvEedA woHx e
A FAt HAFAA g FAE FEAHLRE
Ags Fa glont, 7 s =009 o
Aol =W EEER A-Ael EAAH= A
o A3tde AFIA ¥x dor w4

BORPES ZAel7 HA] X3t U+
vetl A 7t =3 dide] He BREHE
U BERES Z1dEel vHY AABA )
B33 hed KB BRERS s A
AEze] FiEE M (asset specificity) ©] o
$ Fob A|dFA] dFEe] HEZEM (sunk
cost) Al Aol A7=E, 7HEL HREEE
A AdAAAF LR FJFATL o] FoFA
A, EE-IREBREE

Szt Hele AEd HATA A FHu



ARl dejdx Qltkm FAstE Aol A
o]},

ol g FA gL Hrishr] A
B3t st Ao ZIdES] FAgH S, A}
A T2 o] X MY BFRIRA o
gt rffre] Ad=Eofol jhet,

AR E 71E9 o|E F A FA
vlad #EAde] =2 HAMALS HmE A
&3t $-2vtebe] BRIEER-BERF A
g AsEw volrt FHEEMT T o
o mE 7]dzre] AA I By L qEo]
ol9] A& T3t fuete] BREEALE-E
EHEFS FAE A2 A4 28 B
oA gk, fpEEol AHEETME Ml A ik
RE 8o du|Eaul4 F #HEHAY vF
o] & A% HJFA} AZFAAL Hrle F
238 29 FEY KB FUA] detE
& %%k (available information)°lt}, & i@
EREREE 72 34 483 FHe o3
o AA o} 3 AZFAA JF = FAF
B ol¥F AE-IRERENA gz AR
sto] gds]e]of el

dubg o 2 LRl AE-IREMA = KErt
EA 3t o] uhel FiRERLOl A X H B
7} AR e ARE tE27] uideld,

& FAAAHAAE v FE, BELHE
o #HHNEE 2 B (objective) Sl s
2 B AN A o AE-iK
FHEPE ol2™ ol g KRR e £
o Agg HRE Z2A "o, EE /9L F
A Aol A2} A B A Ao A il (opti-
mal) el ZAAS A =Hv HFIY HHR (prior
information) el <js P37+ F A4 A o] HEikHY

(ex post) o2 FFAv] =& Av|EEL 7}

71

EEE:

33

ojd AlHA e
o 4
AR s Hrlste AL w9t
feow g el HES H#EM (optimality
of investment) & FAA1H S HE o3 H
Ssolo} ek VHAZMAE BRI T
AFEe) A g3 A% e T
FA 9 Are Ao e A FHeE 9
F7hsd A AR o8 oFAHME ¢4
ok, =& FA7F FEE olF AE-NEBERE
Aol HFAel TS REEM
Ao AR REEREAIN AR ol 3
7be e Zo] Fdsth,
EEHEEL A9 2E #ANNFE
HEMHEEL o 29 o e A2
S Atk B frAel flotd diREe
7 BREERY BERFS AT 5 dd,
JEAZL MASE olf v HE T KER
o] Fab FAlo oARc E3A T
& AE-REEREANA AR Adsid
%"é—ﬁl s 248 = A& 7dse 7]
E9 oz gl Ty ofFolr), o]
BRREE FADANA RiEASS HEFEHE
< dFAA ¥ ol FAFEF AA-Bf
dA A FREHIR o8 ALufEe B
4 Aste g, oebd BRIV H
AR (externality) & za¥€ "ot ¢
221 2 BAadA A AR
el HIR-E 7letA e Aol ulgA e,
o B ME dubg o A4E = BEH
o] ou|E ARy, FHEH FIVEHA
e AGAA] 2T F e BRI HEL
o] B4 S Abgsled E AT, HVE
L EoREEBE TAEC dod, iAoz

a2 3 AR,

A A (ex ante decision) & 15

o] x| =

]

& Yo

rir
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A% A¥e



VIR A AR WET AEE Loksu
wle s WK AA sl

II. @A Ek

Seldet A BERS, =t ol wsd
2 70 WHBTERL BRI
ol we Aol AA FYAsA A

SFoll 4 A A wpsh o] ¥

. olEE

& 3] A 37
AA e o8l

Bz Abg-shd
vpgrA ahx] eihar
Lol el BEHT
ofgb weizb eyl A £ AEH=
FEHEGS Pds) goksluA g, BE o

H gl o

== 7}-X]

<

il

H
EX
2t

3) BFERRAAN = E¥EHEHM (operating cost) °]
A(revenue) & A3 3les 4% 7192 2d&
@3tttz et gtk olEld AEA o E
Abqleo] ERFPIKEEC) L BEAMol EA s
ov] A (entry) ¥ BH (exit) ol vj4°]
H2 e A E g3sxu o=
o dFI FEHA G AE D) Ho=
£ A5E Aag ASsE 7ol 28 ¥ &

sl

=

_'-B
az

A XN o oy 3F
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1. sxife] EEPEKEEMAM ok &
#o| I A(revenue)0| EHIER

(operating cost) OjgtQl HS

e R OREY JdEe] EEEH
(fixed cost) HE AT (entry fee) & =
#aA] eddEte BBl MA (revenue)
S ZzFsta dokd, ol T AHE 2H 3=
AAL BEBTFISE FAITY,
FAL KiEmmel #bel we oot 34

3 ZEF A, AVAHLE F40] s

L=
E<

ol 23

FittE b

$ %7

Aoz WMEIF AR

s Abelel A
el e, olei 4k
RBE R P i

2, BEFBES E(positive) Ot
iR Eol XZst BRI
st EHEFBECt 22 A2

e

3] ERERC o8 BEHRFLE B
224 g€ RiEHEEA B
HUZHH (sunk cost)dl A-§ &3] Al
FAolth, Au|FAe] A14" H S
HIZERS AdulFa $59 T4 BEEA

O oot ot
N

N
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0ol #w pFel chE =2 ALsAY
f’fh]\"ﬂﬂ] fej g 5 gich, AuiFazh
5 - IRE BB 7149 7HEEe]l He
A%ﬂff“i(operatmg prof1t)°] 1E (positive) &
A RfEREEA AT HHERRE
Eapol frytel A&sA Eape A4 AA
F glev, Ao} Au|FAu| Gl vt
HEFEel 97 R A4 AT 5
e A% J1dEe £3 HBEER
A} @E el wAstd e BUF7E A
o FFAAE AN} doia FAI,
figel Vi VEA o] A%E ATH2=
STt et

rE.

o] =

3. BRERE
o]l FAL F2 BEHEY WTAH E
o BARMA T MERMC 2 Moﬂ &
@& AgEe] AFAE tuA e fupk
< wdd o Apgsta ok o] FAe 24
E gl Ee] FAsa e KEER ol

i

Fold A% EENS BEEREC T8
Wal Ao sadel mwslel Rk
-IRERREA A AR AA] dAsH, 1
A3 329 g5 Aule FaE A2
c2RE EFEMEE €A Xde Adt =
g Aelets Aok, mabA o FAL &

o

4) 23t g ERSEESC] BEAMLN FASF
Aol glolA WUzt dFAYL et
o ALHE E(wealth) 7% H (expected
value) & AstAZ 7HsAdel dd. Szt
o BEAALET HES KTAAE 2% ¥
°ol% MAY F &= FEBECE (optimal coordi-
nation mechanism) el #& d+& IFAEY v
Ao BEREES] shioeld
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golzh Aol ofuzt @Al ol FoiXm Uk
AdEe) FAs} we] ARAAL Je
gobe Sulsb Aok o] Fael W AAT
2He VS ViEd FelA Atk

4, MEBEE

BEEES NFE € Rildl 8 5871 2
3 B, TREC A BEEEF el A" A
ol Wy 2 7Et B el #BF
a gtot, FE FAAR HA
v gl Ao EEHEFE N KTR dste 7
E9 50l £4E BA HAn, A FEHE
W A&se @ gyE
oo s £AE B Ao] daE= A4
Ao = ., FEEEEA ¢ 714
BEFFY A9 2i¥e] I3
Tk B RS BEES RS
Avt BEEez ey B38 & AL 8A
e Zo] Aol

i
BEL
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5. AfLEF BERR
of A& ik, L, EILEAERNA &
3 AZIHW gidel g vIdEol FEEKR
W oEe HARAY EXEFERE] HH22
dasta glom ol w2t R 7dE
o] £4& dda k= Aol 8AeH, o] ¢
e BWAAMLY At F2H A4 A5E
Aojsa aeg shAsE Aoy, dbH e
ARLEF BEHEFE AL &¥EHY Res
fAsE e shis AAHL dem o
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gz 2 4 g,

6. IER 3P (predation)

ol Ae &3 KX AANe Pid
¥To] FASE ALRA, Y7o fhf
< ARLE2REH S&3d BENS 27 4
A Arteiwke stAeE W srd JlE
Al e RS A7l BFITRE A
3 FEFEhFES AEHE AtAAde £
olth, olFF FF FAL & uztd=
2N AFE ol e EE9 Standard
Oil Case °l¥ EFHHHHR < =4 o
Aol Heol o, by o= gy AAL
7ol FAR BEHN € HHEAHES o
43 ¢ A& 9| sbesieh, EviEet 2ol
BAmSe]l E4AT AAAA R b
B I A A VAY sHeAHE
WA 7= ook, A AA s AA
A5 WAl s AAY v e HAER A (poten-
tial entry) & WAste Z°] 7Hsstx, ol
wibE e RS KTRG Bhh EBE
4 M B2 RUMAIES Bt 2 A%
A71d2 dLEH AAL & Ao,

5) Selten(1978)-2 % & HERJE S #H(The
Chain-Store Paradox) 2] #4-& 3 HHAry
firel v A WEN FF AT F d%
£+ B9>" Kreps and Wilson(1982) & & &4
9] R4f (preference) o] Dh3 BFAXeo] Ex)
& A5 g AAo] ssde FHstg <
24 AATD A% EABBRER (imit pric-
ing) A& Milgram and Roberts(1982) & 3+

E
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I, B G igsell A <]

B

HRE G higelst FEEHM BREE
of H]Zo] 2.4 g e fp¥o] 47 AAto]
HaiwgA4te] =He AAYHE Ju)gc),
Baumol2 Ad 53 A4S HHHEHIT #
iEE (subadditive) & Yebls A2 A9
sta sloh, 2mHE BWAREHS F/HhHALE 2
E Xi<X @G> g3ty

C(X) <C (X)) +C(X) +C(X) +

X& A4ug 1

A AHE om e,

debd 9o Held @Ew Xud e
AW EERS 2O BIsto] Aats
HE X& shibe AARHEH AusEe A
o Thd ALY EEFAY A4 AL
X st RSB WmEES 94 9
X9 e EHE L W,

HABES oY AoE BE SRELE
9 A4E AAZ dT dE A=, B
J EELOERE AASH AYHA ww
RS BES EAstelol Aok oulE #
o3 Yol Felstedol ¥ Aoty =ma
BB elEg Boe FR AAL &
A gHRE, & FHREe weztist
A geets 4A5He] 499 5 A3 Ad
549 A% APAez A AFrzE
AERBTS S99 9 Ao, A5l
debde dipe HHEPel olF Bax
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=

= 7leAd S At At ole &9
711 3% ¥ 3 (contestable market theory) 2|
B $475 i (unsustainable natu-
ral monopoly) 9] A$-24, AQAEHAQL A
Fol FAE7Me7 A4S BEFF AT
& ole Aoz Ba o] o8H sHEAE

g FobA o zH AHE 5 AT,
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9) [B 2-2]9F & A$E EX 1, 2%k e o
Aol EAstz EE 29 A4te] B TR
7 A (product specific economies of scale) 7} &
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& FEH 4r#i(distribution of demand) ¢l
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HE AR FadAE RERRES =HEtE

1) 8 9AL2 JI9ELS F8 ol9dE fud
¥ HREE, BBHS de 939 B
¥E9 44, vHd BEBCK 5 o2 8
N M= FHEENA Ads o, =3 dug
L2 F7A & HA9 BFAAe &A=
o, shies RE ZIFdEAA F3ol (symmetri-
cally) 484 EgAdAels & 3lve 719wt
o & HHE A A5 EgAddeld, &K
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(reversibility of capacity investment) ©] o},
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IREEB A 71 wfke] e BEH
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AEEESS S, AA-AeidANA pEE
o BPEREE 71459 BHEE o(q)s
A ES R (capacity) ¢, i=1, -, nol 93
AR, HEFE A3 HfghsEs 2 4
©3%e] EEES EHREC AARdd
A7) A FENF HE HE AE-RER
Fioll Eo1A ™ olw] 23 #(K,) F wEik
o] gt FEL& MIZEH (sunk cost) 224
o ola 79 AtAAC dFE F 4 W
the A AE-IRERREAA 24 714 by
AER 2 EEES A 24 Zidel 7HA
AR Foo e FHe osjAr} ofzet
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%2 (realized demand) ol oI5} A
olty, AAb-welctA A HoA B
o HAL wEERS AAA 7+
19 ¥y EERIE kit
w3 Aa-gdegA AN g ES
T o3 MERSMmT obd, 7EE
st glen el FHAFIE AR
oo dhsf o] FofzIchH,
7144 ga7b vlaA 2
AT Ffmel d¥E AHEE
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13) dutdez e FlE ol & EEE 7
4 4 9deH, MEmALE FFsn=te 714
o ¥o] ¥ WX (risk attitude)ol wahA
BRI obd BRRUHMRK/L (maximi-
zation of expected utility) & F7dcts B
Aol o] e & ot &=ojo A4 ARl
A HFNEEAEE Frde N9 A
ek,
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# (coarser information)o] <3l FAZAA&
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F-Eol fFFAnE d3 2¥A H9d 714
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& 323 TRA FAAHAN HAe] A
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H, 2/9 FEE p=e-QY FETHHS
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(uniform distribution) el w2z} FEZFH e
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19) 44 waAE 4 e A4 odie 27
3 2 A 2 Aol fFRT 24
& o ¥ ohiz, tE BE AGEE 7} B
BEFAA 24¢ o2 Aelete AL 5o
3 dApAgE e ol
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BAAREES Abole] A ok,

Vel K9 BE#e @ 719e 2 K
e @%rg;%_% A A WAEsE o
&3 24,

, ¢=K,
c(q)z{cq !
co, g>K, ¢>0,
RIER WAL 7 (K)=7K, r>00]]

o] W& HEH HILHE M (sunk cost)olt},
dold 1l 28 Akeld) FlFzL 0ol 3
Zp, o] BHFL 9ol AT BREEIRE-BES
o FA WAl & F 9l AFe e
s}k Ao}, E%WQ ®Fe] 71 Eolgte
Ao A Hg sH-elw 7149 ¢
w2 gdaix Fusid, BEHERY )
715 12 7H¥ Aok A durAd S A9
£ g ded 2 ol#+ & (quantity)
o EE 2 HF 4 9] g Fel}, &
HEE HRKEERS FN—stes A
2L o]f= A A Fjs}
S aret7lel A o] m
(special case) 24 B #AAe] ¢l
DA s Bz, 9o ZHA g, 7 au}
dAgdH, & ar=arDd o HHE a=
ar=ap® ¥ P22 Zo|A (collapse) Hr},
webA] S-S A3 42 (certain demand)
o g AdA HE 2 EEGEHS §A
"o, o] A HfEFe oLy 2o, T3
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a0 4> (r+0)Q AS
R
0 sa<(r+o) A%
7b Ak,

S R g A 4 £¥e 44
A CouwrnotAY A 2+ 71¢de] (r+c)9 R
REHS A2 dE A Cournot-Nash
Ligigel sldste AEgs 44 7 de
BEREE st ol & stAsMEIT, wehA
B3 e] e A EREfs o o
of wel BEEHRESY AA= AebAA "dd
B4l g AF FFA9s 2AEA
Re AL Fdddy & 5 ded 2 olf
= AiEe 2dsts REEREE st 714
& *‘Jﬂ’ﬁﬁkftg— 3t2] a7 wFelct

£ (@ 3] [ 4]5 §3he] ApAs] Bt
[ B 3] 714 o #BE ¥ EENEE 49

st ek
s g A

714 7 Ko AulE 7R K,
it p=a-K-q° A
48 (residual demand) o] WA =
Arel Fx FEBRKILE A=

o9 wheba 719 = (B 3] H AE A
date] HE 2 EES A "Fo 719 19
B HA Hfs 2 EER (optimal
capacity and production)< K,9 B#elH
o] & R,/(K,) 2 ZEAFA}L,

3% 714
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= 7l
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3ol 4]

15) 719 i Ko REREE & 4% K& 233
= A0e 4 Ao x=d 29 ;L Ko A
MEFAE WA K, nlie] 44 @ olf7t
ek 2 ol o 2% A9 r(Keg)w
2o wge 2ALGA ALaA H7] wRol
9. e A o Kol AW EAE stgcha
Q=K Ade Aol

16) BB F¥i7t $EY dPSAEL ohg]
A2 WEE Aoldw M o B EREIL
2 747 v,
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A7 A F5F
A7t ©

e A S dd R(K)
A H AERREY =4shd
7140 i BRA B o7t =71 d#ed MR=
MCE ®=3st= A& B #5A4, 9

o 7F el AR $%e 2HsEE ik

& 5 goy R(K)wel A@EwagstchE A

‘—l
_r.

L

L

7]

och. BE A4 /b el RARS o ¥
9X R olfE AdE FRE AT 2
RS Z7hekA R olm e o] 25 7h%e] 37}
A EREMREG 27 AEelth o e
FH4e g A 4PN T
BolA % Aol EAstE Aol pgel
BREARENIES s 2gsd Bt 4
ool gleh, [@ 41& [ 3] 9492 7e
AAGEAE F Aol Al Al 43

2 sleh (@ 44 R(K)E 714 7o $%

ol Wig 71 79 FHAS o4 (optimal
response) Aol H E¥ FfEe] 7zt 3
A& ohsta e PEgEiel o

ool AHEEM] &A= AL, F
an>ard ATE AHEIE A0 FHEE
TN 71 i) Ak (strategy) = (K,
(K, K, )2 ZAE 5 U, F, 714

-

e Y AduEA K& A oloA 21
o Eol7b 1Sl RfEikE
vector) (K,, K)% 78" FEE go =zt 2
B AEE ¢F ZAse At f¥EEo)
(K, q(K, K, a)}ia9 H=EE A48
2 s o 71 9 M o 2oL &
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oheba] AR A B 71 7o HIRERITE
{expected profit) &

E, [(a-g;(K;, K, @)-¢:(K,, K,, )
-0)q:;(K,, K;, a)]-7K;
oltt,

22 B Z 71dS BERES BR
fbdtd 2 24L& o&3 2o, $4 F «d
qal ¢(K, K, a)e 719 8 5% 28
FiE (a—qj(Kiv K, a)-¢:(K;, K, @)-¢)
q:(K;, K, a)& tA{tsteiop dch, 7
¥ oW FEREIL SHIFEA T =
2?1 EERETAA SBUAES fRXitst= A
ABEL stojor grh, EE ol q AEFEH
< AN BED RES
2|3t Al wrET,

% j7t 284 ¢F AAddE 714 9
Z+a] 4= & (residual demand) & p=a-¢;-¢:°]
o}, ghebd RARAHRS a-¢,-2¢.°019 7]
| MR=a-q;-2q,=c=MC<l

X

%5 & (capacity) ¢l

=

q:s =1

1=

_a ", =

o=2C%g gusaA T Aol v,

19 7 R g, olAel & & (capacity) ol

% Kz lon

BRE st=H, 3, 714

i= 28tiel %‘—‘h—z— A Aolth, 2y
K<——% 1 AS 71 ie Kohe AR

S oo, kA 714 9 28 H&ES
%1 (best response) &

ﬁiz‘ﬂl, f%émﬂ A5,
Ri(gj; a)=
K, ﬁ_%‘li>Ki‘d As
ol t},
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$1sh 2ol 2ff Aol AYRH sHEHlA F
¥l BF NAuFAZ F2d $3E E
2 E(quantity)ol &% HEFS & WY 2
B #8497 (equilibrium in the subgame)-2
&3 22,

15 7o) 22 BES VW BF
71del 2F 1] Ko &l T3}
Aotz shA, A 2o FE TN £3A
FzAol e CouwrnotAYe ¥HfEo] K
ojstetd 7+ EE o] Cowrnot ¥IEES 4
EE Aolv o] A¢ ARHIRE AP Al
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Z7Ae] HA @erh RERBEST
Cournot-Nash ¥ 158 qla) :a?:c olB Z,
t}(d)~a—3’§ Kd #AS, & as3K+c

— (K A A AL )T A

o 7)==\ Le mmRme e,

g8 gla)>KA A%, F a>3K+c=
gHEK) A%, 7 719 K¥ AAtsiA H
o (a-2K-¢)9 EHAES d=d. 9d=5g4

1Y reBkel A 2 24 3] HiRFIES

3K+C (a’ C) f( )da
oL
U (g-2K-¢) Kf (@) da-vK
3K+c¢
o]},
AR 2: 5 J|do| CiE BES 71T =R

719 i7F K £%9 A 71
7 K9 f3e Axa dew K>Kz s
2, 2 a<qg'(K,)=3K,+cd FBEWK
ETdAE BERE Aol =HA X3y



(unbinding) 2+ £%< gla)S A,
a>q"' (K)A BEIRIEFAS e oa
EAtetch 719 o K& RS 9 79 9
woBAEERS W79 (interior solution) 2F =
A2} 8 (corner solution) & Fo}z o}, i

A= q:= Kzg‘] F

”lqax(a*K;_Kz—C) I{i’ s, L.

P

HiKit MEE F= F ded
a’t BK,+c, 2K, +K,+c)9 F7kel $x&
¥ o] T2awe RNEM(interior solu-

tion) —Z—EJE 7h= =

Aoz &

a’} 2K, + K;+cxRt}h

A FEHE AF o

(corner solution) K,&

2ol AR
Zed, & &K
g UK, =3K,+coll A Z713te] we} du} =
gt A= K, uube] AL = Ao
719 9 2/ ol &S I I|A S8
W7t 2K+ K, g dolAE 43kA) ghol
W3 Kol A4abstx EaA Ao,

]
&
]

gzt £ s)qde] e e stxl AL
Ap-gol A FY, = oLk

(subgame equilibrium) &
& 5 9t
(1) a<q'(K)=3K;,+cd A%

= A ge At gla) =2

Ay

(a) :E‘—;‘Jsﬂ o FIPe Qe

(i) ¢UK)<a=2K,+K,+c A%

A4 e K s @ik,

o] 2] o] &S 22,

l’ﬁgj_% A} A}

710132.‘15' R{(K;, a/)= 2

el 2(K, a)=(‘”2‘ K)’ o o o) 4
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(iii) a>2K,+K,+cQ 3%
714 j& K& A9 (a-c-K-K,)
Kol 28] ol&& ¥on,
719 iv K. & AA3Y n(K, K, )
=(a-c-K-K)K,9 28l o] -2 =1},

uheb A THARFEL S A
< ]of:] Z"]

€ 7 el MR

o“l",

II.(K;, K;)

_ (3K, *c
~farL

2K, +K,+c¢
o
3K,+c¢

w(a)f (a)da

K)f(a)da

A
(a,

aH

2K+K;+C7[l (a»Kz;K;) f(a/)da-rKi

oled,

¥ 9 At
(K, K)

3K+

=f

2K, +K,+c¢
_+_f (a c— KZ)Klf( )da
3K,+c¢

“ 2a)f(a)da

an

2K1+K7+ C(Q’—C_KJ_Ki)Kjf (d) da-

7K,
ol e},
7199 BEREEEYy (K], K)E
I (K, K), i=1, 2, i+j, & Ko jsle] =

935 grelt) =, _argznaxlﬂ (Ki,K;),

1

K;'=af§’gw IL(K}, K)ol th,
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g Us 7] 44 49 28 @)l A3
olztx & o XU, Y.CU, iff s<t7} =
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o] A% ArA A B4 (truncation

'3'
S



WENEES 2t F dg Abold Al &l
At AdAA el o= EERESS 7148
i & 71744 e Bl

RN
T
=
L=

I, Baek-Brock® #&ED:

& oA =28 Granger MEES 7
Heg st AgwAA e F4& AA=
3t7) Wl teEsteln ste WS KA
BfR adeloF ok, et #AANE F 4
F7b R RRBR FolA 2 o

Granger MEHEIN 2-& HEH 7YYL o¢
Z2e AdHAAdE Ay {7 dEd B
Az iz 2237 ok AR EE
FERAS 8 X 59 ZygS Asnxz,

a-e =

X,=BY g Xoptep comeeeemeeesseenees (5)
&, {e), (Y.}  BF 0, ¥4 14 =
FZAFEEE 2 A2 SYol 77

X G ¥943 Y #AA X dA
#HE AFEe b =& F3x e XE
X Yo FAA IAXZD WAz
B HEMERES 3 YE X9 d4de] H
deds BERERS 1748 23d, 2
sk, BBl @ pk gqol A
{X. ok {Y.}e] BCHRERES & LAHB S
BE By @3t 09 & 27] g Fol
g3 Zad R HEHH FHE Y,
X,E A¥Hez dZFste HE =0
A @A u EHENeE 953 de =
< FI AF 2 AEAE g KX 6)

|

0]0\__

=
T

o

il

do K
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£ oule @A el BbehAw A A
£ oolsh 2e JHEMBMRRC] HRRER L}
A%l webdE o Foettin wag

o

—_—

s Re 578 AAx

Aol RRMEREERS

AR E g
w2 @

&L
oo

1. MRS O B%

FEH/N HEERES 71271 =+ HEES
(correlation integral) S #=3 {X,}& o]&

shel thgst 2ol Aogn,

==

E

=

Grassberger-Procaccia-Takens ¢}  #HEd
Ty C(Xe T)E
C(X e T)=#{(t s) 1<t<s<T|

I X;—Xs | <e}/T*

=2 _I(X, X;:€)/T"
otk ®@, #= (5B A%, TT=
T(T—-1)/2, Te &9 a7, | - |
= HANTx=F,(norm), 223 FREHER

L5

Ly

I bie)e A la—bl <esl o4
19] @& AL 2 s Ao 09
e Ago,

o] MR 2L Brock-Baek(1991) ol A
IAPFLE gdd 5 dES BHolx o
Baek—Brock(1992)°ﬂk]l‘c 2R 7

T ASS Bolm vk, FHEIHSS
FERAlEh ekl S oF B I8 59 B
o vl F23 JdelmE 1 JgulE FY
stebataz ok, A MHERESS RERE
(scale parameter) &9 PxErel™ &9 3Ftol

=

10



Wl wiel Skt tAsA 2 04E 1
o & A, FIAHoRE B9 TR
2ERYH F e A2 oE gez RE 1%
g e HELE d 2 AT} B9 2
Y 2k (4,9)%49 AAd 9F vee )
g}, TR FZVJ} Tolnz AT
8E 2% T(T-1/2,
9

X

i

=

F Tola #
A7t eRoh ZAY 2L A AFE
I(X,, X;e)7b B RER
£ /AL EN A2 E23H

FHehd AR A2

o

UC
- 1<t<8=T
e =Y

=2

ZRAHBARE S

(correlation dimension) ¢ 2}

X9 fHRARIC
1%
F7HAEE W AR FriEE 4] WaE
E A7, Fadsbd MRS #H X
RIERH eol Wg 2AA 7 A, o)A H
BT SRITEMAA Ao H A

e

st e

CX,m;e T)=#(4s) 1<t<s<T |
| Xem=Xom | <&}/T

o, m- 33T K JC(embedding dimen-

sion),

Xen=(Xoy Xee1, 5 Xoomer)s

Xen=(Xs, X1, **, Xoomer)s

Vol =max{]y:1,i=1 2, m}

o] 1

T*=(T—m+1 (T —m)/2°]c}h

#araRgee] 191 A5 4o Aok AR FA
"oh, oA m>1elx Wy X7 E¥ejx
Y RE(D)E ZE FEHsd A¥
Brock and Dechert(1988) ¢} Brock, Dechert,
and Scheinkman (1987) & o}-&¢ F71x

23 AE devh

5
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—[EET

dubAel zAs A C(X, m;e T)E

FE=7] T7h oool AT we} S

A C(X, m;e)E e =,

mc(X, m:e, T) = C(X, m; &)
=Pr{ll Xym— Xom | <&}

Dt Xin Xomd HABWOAH

PriXr, m<utn}2HE 5Pz 3%

(random drawing) ¥ R 4.

—{Em
(X7 IIDA A% C(X, m ;&)=
(C(X, 1; &)]™7F A g},

EE 29 og9o FHE 32 &3 BDS
(Brock-Dechert-Scheinkman) & 32 &+ B
RAERS SHA RES I AR 49y

< MEste d9 o2H ZAE AAsz 9l

+

—E= s}

mz20|5 {X;}7} [IDA A5

Wile, D=vT [C(X,m: e, T)
—C(X,1; & T"]-SN(O, Vi)

Vae BDSEAZFS £4tdd o] A2 o
g Fx2 o gl

a

Va= K™ 425 Km0 O (m—1)* Cn
RG] e
%, C=E[I(X, X.:e&)]={[F(X+e)
—F(X—&))dF (X)
K=E[I(X, X,: &) [(X,, Xu' &)]
={[F(X+e)~F(X—¢)] dF(X)




2 ®2=HY F(-)e #E8Hg5 X9
2 ggol,

CX 1, TS

K(X:e D) =305
L (X Xoie) 1Ky Xy 5 )

7zt Coh K9 dAFA%e] H22 34V,
of A" Co K dA C(X, 1;¢ T)%
K(X;e T)8 A& Vpd 2AFAF
Vaule, T)E 78 % Sith

EE 32 RE BERA (X, )7 D=t B
BTN BDS BEHEIE Wale, T)E
A& F A e

Wple, TY=YVT[C(X, m ;& T)
—C(X, 1;¢ T)™/[Vale, T)]"

22 Aoun EEERNIME 1 FILER
ZeThe,

BDS #AAWel AL RIMEEol A&
At A FE4TRAE APH Adge] shs)
H24 [0, 1] T2kl F9EZ (uniform
distribution) & #+= FEHST {5} FE3]

2 xEs dE= ol & [0, 1] &%kl
A ol EHF FEFIro| Hel WA
Hol A @¥x 2 F3HE 2F wSA "ok
webi] {7} AL AHolm= 1xde] &
& 5 gl aF EEES AX 2349
A A,

7’t+1)}'é‘ uk5 51 O]% 27(]'%.‘?‘317\1'

8) Hsieh and LeBaron(1991a, b)¢] %<& BDS
wmEMFTES 271 9 HREol AR, MA
(1, 8% MA, ARCH, Threshold AR &&
Tent Mapdd RS AT 7148e H=Z o}
E RE37e ARG dis Aistd uhy
Fa 9l

[0, 1)%el Ao}, =heF ()7} SFAH )=t
AR { (7, 7)) 12 10, 11728 2xpAF 72 &
QA ExHBZ {5} Aoz 2x<de] 2
ok, BGER S 2 oA 8 d {(r, 7w,
Y Yame1) ) S BETERY [0, 1]mE =
F oASA Hu2 fees 4AsHe e
F {ntel A4S Fdd=gn 2 5 sl
a8y 7t AR(D 3AE ZAY 2 9 o
Fel o] RIMEBEES 7HE A K
g 8 F d 53 FEHsd] v
EBRIEEMS ASv B459 A5r dojx
o ol fHEMES S §o1 8 Wy Zaid HA
g oeol Al C(X, mie TNE (X, 1;¢
T)me 24 st 2AsA "o, gy
BDS #@EiES o FAeg wAA 7= dAde
st B ERES A "o

—E e RS A4 TEEe M
ko= S, {(Z}e A2 539
Zyzvol IID(IIDN) {(X,, Y)}= A3tz
SR F(z)2 29 o X9 Y9
SR Q] F(X)F(Y)Sh Zeopxlt,
ojw &fgrel fHRIMSS X Y 44 M
By F22 ZAEE & 5 4 F,

ru

C(Z,e)=C(X ;&) C(Y ;&) - (8)
By Ao EGHEAR HKEHE

13 A =23 Granger HERZES =4
FEE& A3t ofA] A3,

Be) TN 44 A7t Aol 23
85 E Pr(A] B2 A,



2E BEE pst goll B3
Pril X=X, | <e | | Xop-Xop | <6
and | Y, Ysql <&}
=Pr{| X—X; | <e | | Xop—Xop |
55}, ....................... (9)
b Agstd (Ve {(Xgol o3k
Granger RFE4ko]l flcts ok,
&, Xp= (X, o, X p), Vo= (Y,
v, Yela Pre #3ES vehiit

el AE AAE AHEY KER A
£435 % Grangerifidl WEMRES X ¥V
o] @A Aol Aol Pr’ Bz
o= upbpy 0 FHRIL L] A 2l
A7 BAAS FLY A S BEERFEE P}
Ea AYE & & Aok olALEZFEH RBE
HarEe f=ded BEEEIERE 8
st V.9 BEEERECT 2F 0AAE
Apstd "o,

o2 AHH}A V.o AAANI X A
)X 2 BRI E d3se ¥ B
ARE 23 vk A fmEd A

A

®
=z

e
< E
ol c},
2 R (9)F HAULA 7= A4 FE7]
3 Pre o fid A MBS 22 vt
o] 2L HitEE F=3tazt

4 A7 (X} {V}E 88 VARS
Hgste] o BEEUEE Asta 1 BEYEH
el { X}k {Y}ol HWRMel #3 VAR
2y oz2hE oFAHR oL FrhAd FR7}
Eg5e] JeAE YolrA, Wt VARS
o] &3 HAMBUEE 2T (A2 F YL
Xorol A8l BRI R FIlAE5HE AT
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g ol $E7b X REMHEE
g o] FRE e EBEERRE V14s
A e, Ao HAE A WA p=g=1
d A¥E dFdd. R (9F HEEME
22 oA &7 943 A 2AFSEHEs

R o2 Wy, dAq

¢

i

CX', X, Y;e)=Pr{| X,:— X, | <e,
I Xt-l_Xs—l ‘se, | Yt—l—}fs—l I
<e}

o}

g, e ohs B @ deEkdd 2
#HH X 9=
C(X', X, Y,e)/C(X, Y ;¢

=C(X’, X, e)/C(X; &)

(11)

= Zres w79 R Q)€ FIhx 470
o MREAES Foln EEoA
F F (X} (Y7t A2 Sgeln 27
DA S§A5IDD e BEEHR T A
SHEET Fohd EW 49 A% Qe

(X} {(Y.}7} IIDI=}d EE=a7)

7} o2 A2 uta

T[C(X', X, Y;e T)C(X ;¢ T)
—C(X', X;¢e T)C(X, Y, & T)

2428

T

o]z, ®AF V=
V=4C(X;e)? K(X ;¢) [K(X; e)—
C(X ;)2 [K(Y ;e)—C(Y &),

................................. (13)
2 =X ®2E Yd AL
C(z;e)=Pr{| z—z| <e}
—E[I(z, 2 €)], weeeeeeens (14)




K(z;e)=Pr{|2z—2 ]| <e and
l 2s™ 2t 1 SE}

=E[I(z, 2:; &) I(z, 2;&)].

-

dXFAF C(X e T), K(X e T)
C(Y ;e TV K(Y ;¢ T)E T3 %2
o z2ie A, o2 JEHERNRRE
ol daAM frdslel & S ASEAL
ok {X,}¢t {Y,}7F IIDQA A A Do] obd 7
EFH A4 AR 2, 2eiv F 8 49
At V& T3 #ANA 2= Denker and
Keller (1983, p.507)¢] A& ol &3t U2
22 dud gudAd {(Xji¢h {Yie o=
Axol o3 RIEB/S A U BE
;8% (mixing process)d ZA-Fol= EH 49
A2 W g ey o] A
AR Ve RHEE =H de HE EF
Zgs7] dFo) Ad3 BasiAc, wA
VE 93 37 98
F e EERSIC] Z7] IID A+E ¥}
Aok, EE 45 Suls) Rw e
fRagtol 7174% T+ ol X.o BEEE X,
o dx & Kﬂiﬁﬁg qFe b =%
F71 “ﬂ—‘_-—(X,—l FIEBH) o1 ol Yo
BEMEZE X0 A B2 RREE A5
d =S F7] dEelzte AAE & F o

ok, FddE el A #AdE EERERS

2

He o

o] EENAE ¥4

Fd ol

CX, XY :ie)C(X;e)—C(X',X;¢€)

C(X,Y;e)=0
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o7

i3

CX',X, Y, e)—C(X";¢) C(X;e)

C(.Y: 8):0 ........................ (17)
o] ohe},

e HOERARAS ol 45t U F
HEE AASI & olF S HEME Y
2F BAS SEHKERIE AT A
ogem oy Qeel WHE dxse
E4e FE ALE e sABAel duh

Baek-Brock(1992) & o2&t e WMEHE
o] A& o]%3 AHE (near neighbors) & °]-&
o d&5HE Foly ©H FESA HLdg

e AA st ol

.

Lo

3. —#y ERE MERS —#1E
Aol HgA & EAAE p=g¢g=13
Asuogrevt Afidlde A1F p, g7t
dutzlge] wheEA] 19 Hesh g
=g, EmERS & @i s9sA ¢
7b Xel wid EHR{Ee] @iniielx IX,—
X, <ed [Y.—Y,|<ed 2EE D
AlA 29 X9 V2 E78, o= RER
# oeo] 2AHA Ak AR E X9 Yo
E717} on| & AAR I [FY
A7l el & g dAsA wedh
oj9} o] <dutstxl REEMEE AT Fx

M

rw—‘

o—r'a

HEREY EdE oFe X 9F 4]
SRR
Pr (X, { X, Xen, o Y, Yt—l,"')

=Pr (Xz+1 ] Xt; Xt—l:
o, Z2A¥RE e S8 X (18)

o] &
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o
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Pr(Xt-l'l) Xt’ Y )-/t} Y;—l; ”.)

/PT’(Xt, Xev, 0, Y., Y. )
=P7’(Xz+1, X, "')/Pr(Xt; X1, )
................................. (19)
2 oA 2 % Atk p=g=12 A% 54

Y
stA (X3} {Y)7r BAi#EfEY 27 (Den-
ker and Keller(1983)) % 3vg w&sta
X (199 Pr& 2o WS HHEES S
2 A3 F Ayt FaEfa

K; Yt—l"' , s)
—C(Xt, Xt—l,

C(Xt+l; X, Xeer, 0,
C(Xt, Xg_l, A : E)

vy Yy, Yo, s &) C (X, X,
; E) :0 .............................. (20)
o] X},

BEONS 8 X WREEEEE f-pel
A, YV EEEBHE t-qolA AR, o]
o} o] Zhehyh EEEEHE T I F HT
FERRIE RS o3 o] Hed,

{X}& {Y,}7}y IIDIQ) AA |2

b, gL Tl

T'2[C (X1, Xoo s Xeeps Yoo oo, Yigs

e T) C(X,, Xoy, =, Xopi &, T)
—C(Xy, Xeer, 5 KXoy Yoo oy Yergs
& T) C(Xews, Xov =, Xeeps 6, TV]d
N (0, V) -eermeremrmesmrmmmsnrmensannns (21)
o] L,
9) ARGl AL HRESS 18T FHREUMEEFGET

e REAT BRG] U A
o elAste FEBBENY RiEE AN 2 9
o b Hat REEE TE 4 4 A%,
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V=4C(X ; )2 K(X ; &)?*' [K
(X:e)—C(X; e)] [K(Y ;e)!
—C (Y ; g)?#*]e]t}

%, C(X;e),C(X;e), K(X; &)

K(Y;e)e KX (14, (15 A=

{X.psk {Y.}e IID
43t oA, ol# g
2 932 uA
E 5 o, zEy
Ao A &MY FRBEEHE HEES
(X4 {V)7F D7} obd7) d§ol B
e NAste 14ELE AT (X7 {Y)
o) BEEAN F557) o Eo HERRS 7

L

et J1A4ge EA Jeldd, oA
Monte Carlo Al E#Ho]4& 53 o} #HiolA
A Bzl EAE HdE aEARS 3 g

Qo EEeE A9 ¢ At ohdw
2D HHART A%T HEhE A9
A Aok Ao FHopdro,

4. FERBIGEEXS FI|(size)

IR R ERHET RS Z7]E
$ste] 250709 mEo2 FAH F
EE zZte 7 Y KRS FESCh EL
Bl (random number) & H&¥ AFHZ R
#& KDI4 9+ IMSL 2=z
GGNML % A&, =4 RERH 9
e AN F Eie) Aol o} 2ES
B ERMRFREHK RS Tk N £
ErRFlo] AFE Wdd AR SgAez A

A

f'~.>14
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[B 1] JERE ARBERHE 5

p=1, ¢=1, e=1.0, EAPFHF=2,500

400
360} M - ]
320f H .
280} M B ]
W 2a0f " i
200( B ]
= 160 ]
120f .
soF ]
40 1
ol =n ﬂ A
-2
AE 7] dFel HEtRS A2 FFFEd € #H3l= olft BDSHEEC £=0.5X%
A FAA frejAde]l ook gk, o] WEH FHARE £=1.5
FrEe Z7E ZAE] fElAME Sl dF b HitEd &g
g AP e A RREEIZE TE =57l wo]u(Hsieh and LeBaron(1991a,
of dtr}, o|EH o2 npE Ao L7t ol b)).
ATE WEMFRS £E2+& F24do3 i BEMETES F7]1E <F D o]

ERs el s34 Ao, [[E 1]& kR
B p=1, ¢=1, REBH £=1.0% °]4&3}9
2,500 WHEAAR} WwEHKETRS slaxa9
oltt, ¥#AE o ¥ EE < (unimodal) 9
Fy Rkl ojAle] o= Ax HEHEER S
ol AF = EAHER, S0
(quantiles) & Ats Bolo} gcf H-HE& s
of RESH e 1.0% 1.5 F7HA 32, B
ER p g FAd 13EH 6719 2L
ArFE AP AHFAL 0] 1.0% 1.5

o TT =

7} 72 A
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ok, AAY p=g=1, £=1.09 A$ #HA
Aol -2.338Rc} 2L FHFo) TRAHFE
o A= 1.0% d ubslo] nviAdaqwEA

= 0.92%°1t}h, bR e= (p, @)7F F7F
el mhel BERERTAAM HERY 2=
F7tgto, oA AZEA e EUEERSTHR
oA deizl 7| B HEREREC o
A" A7](corrected size) & # st 9l
Al A (critical value) 7t A& FHejoF gc}p, R
Eigor 2& o, e=1.090 A%,

Boooft X2

=z

=

7]



FE > FERAERGEtES 27| (size)

p=1, ¢g=1 =10 &=15 N(,1 p=2, g¢=2 &=1.0 e=15 N
% < -2.33  0.92 0.96 1.00 % < ~2.38 g.56 1.2 1.00
% < -1.96 2.72 2.56 2.50 % < -1.96 5.16  2.88  2.50
% < -1.64  6.04 5.36 5.00 % < -1.64 9.00  6.00 5.00
% > 1.64 7.88 6.88 5.00 % > 1.64  11.00 6.92 5.00
% > 1.96  4.36 4.00 2.50 % > 1.96 7.48  3.88 2.50
% > 2.3 2.48 2.32 1.00 % > 2.33 4.52  2.92 1.00
=3, g=3 e=1.0 &=1.5 N1 p=4, g=4 e=1.0 e&=1.5 N(OD
% < <2.93 7.82. 102 1.00 % < -2.33 15.36  2.52 1.00
% < -1.96 10.12  4.20 2.50 % < -1.96 19.16  5.08 2.50
% < -1.64 14.40  7.36 5.00 % < -1.64 23.32  8.40 5.00
% > 1.64 16.24  7.88 5.00 % > 1.64  23.80  B8.72 5.00
% 1.96  12.40  4.48 2.50 % > 1.96 20.16  5.56 2.50
% 2.33 8.76  2.48 1.00 % > 2.33  16.76  3.48 1.00
»=5 ¢=5 =10 &=1.5 N(0,1) p=6, ¢=6 =10 =15 N(0,1)
% < -2.33  24.56 3.04 1.00 % < -2.33 32.80 4.9 1.00
% < -1.96  28.32 5.48  2.50 % < -1.96  35.40  8.28 2.50
% < -l1.64  31.76 9.56 5.00 % < -1.64 38.28 12.00  5.00
% > 1.64 31.64 11.00  5.00 % > 1.64 35.96 13.24  5.00
% = 1.96  28.12 7.40  2.50 % > 1.96  33.64 9.24  2.50
% > 2.33  24.56 4.24  1.00 % >  2.33  31.20 6.56  1.00
5250709 BHEHAES 2E G4E 187 98 IMSL 42§ GGNMLE AHg3tds, FAAdse

e kamEEE sleh 2 ool

2,5008], B ps} ¢ JHRE HBMEHAA dAe} Tud RREEE, o2 Jﬂf‘*’ﬂ%’kﬂ_\_ N,
BHEERAE 20l

= dIrRITe]

gobd 7ol weh RERH ol Soies 2

o AsE AEF

£l

efr

Aghch, meg olx RERIT A-A
= obA vl A AR ol et A7 A
1o} R & JHREFERHERS T2

P=o

o, ole @

SEE

2 =

=

o] froff A

@l REREE

53] BEHEIE MRS ol

31

A

A= AES

A2 ZoE Hel7] d

BT

]

2] = o
A& A&

A

j
AT
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A} EFaL

o f‘li’

FN

AatA B,
A AAAE

A4 meAE

b
AN

¥

5| fEHEEH A 2
gol d= (skewness) 9}
1, 1) == 6, 5y

(p, 7%

792 #Hx (kurtosis)
FEHEE R A Wl A e=1.04
- el AxE dAR E4EERS A
wpx ko 2 Feolzl
A7 b =5<

SRS
e R

HEMES ATt (quantiles) & <& 3ol 715



(FE 2

FiRBRRMETR 4%

p=1, ¢=1 e=1.0 e=15 N1 p=2, q=2 e=1.0 e=1.5 N(0,1)
Mean 0.02 0.01 0.00 Mean 0.02 0.01 0.00
Median -0.04 -0.05 0.00 Median -0.04 0.00 0.00
Std dev 1.11 1.07 1.00 Std dev 1.28 1.09 1.00

Skewness 0.33 0.31 0.00 Skewness 0.28 0.16 0.00

(0.00) (0.00) (0.00) (0.00)
Kurtosis 3.23 3.30 3.00 Kurtosis 3.13 3.03 3.00
(0.02) (0.00) (0.18) (0.76)

p=3, ¢g=3 e=1.0 e=1.5 N1 p=4, g=4 £=1.0 - =15 N(O,1
Mean 0.05 0.00 0.00 Mean 0.03 -0.01 0.0{)‘
Median 0.01 -0.03 0.00 Median -0.03 -0.07 0.00
Std dev 1.64 1.15 1.00 Std dev 2:41, 1.21 1.00

Skewness 0.21 0.13 0.00 Skewness 0.15 0.14 0.00

(0.00) (0.01) (0.00) (0.00)
Kurtosis 3.26 3.06 3.00 Kurtosis 3.30 3.15 3.00
(0.0D) (0.52) (0.00) (0.13)

p=5, g=b e=1.0 e=1.5 NI(,1) p=6, ¢g=6 e=1.0 e=1.5 N(,1
Mean 0.11 0.00 0.00 Mean 0.14 0.05 0.00
Median 0.02 -0.08 0.00 Median -0.14 0.00 0.00
Std dev 3.66 1.33 1.00 Std dev 5.96 1.49 1.00

Skewness 0.33 0.27 0.00 Skewness 0.51 0.30 0.00

(0.00) (0.00) (0.00) (0.00)
Kurtosis 4.02 3.66 3.00 Kurtosis 5.06 3.81 3.00
(0.00) (0.00) (0.00) (0.13)

1050708 REAFEES ZE G5E 957 48 IMSL AEFY GGNMLE AH43stde, FAANFE
2,5003], T pot g WAY AFAAZPAAH AAA g A AR, e HERFOXL N0, 12
EEAFERE ov], dx A EAY FoFFEL TE ¢ 271FAS.

Hol gk, $EE HEEHE ¢ ALSZ K DY AL AsE: slolnho,
gl EHEERSMSY afiiste 433 (FE D= Xi:e), ClY e, K(X:
A 2AREE HE 22 dMAE ), K(Ve)9 AEHo Age] 712

10) Baek and Brock (199D sl A& EAe =77}
320el AS- SilE AFsta gld, Fo o
T xE =7l o e AHEAL] 9=
o uiel ZEtAled #EE ol F At A
EEAA o] Tl A4d ZERIZE AT
& 5 9l
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8]l +=H| Hsieh and LeBaron(1991a) <]

2w (E D~E Dol AH4F
SEES LR

o} wj s

A ghe] BF

SEE

% ek,



& FRBARMETES HIB

=1 ¢=1 &=1.0 e=1.5 N, 1 =2, q=2 £=1.0 e=1.5 NA(0,1)
1.0% -2.32 -2.33 -2.33 1.0% -3.13 -2.93 -2.33
2.5% -1.98 -1.97 -1.96 2.5% -2.36 -2.02 -1.96
5.0% -1.71 -1.68 -1.64 5.0% -1.99 -1.72 -1.64
10.0% -1.32 -1.31 -1.28 10.0% -1.55 -1.41 -1.28
25.0% -0.77 -0.72 -0.67 25.0% -0.89 -0.77 -0.67
75.0% 0.71 0.71 0.67 75.0% 0.85 0.71 0.67
90.0% 1.47 1.38 1.28 90.0% 1.74 1.44 1.28
95.0% 1.91 1.85 1.64 95.0% 2.25 1.83 1.64
97.5% 2.31 2.29 1.96 97.5% 2.70 2.30 1.96
99.0% 2.89 2.86 2.33 99.0% 3.21 2.67 2.33
p=3 ¢=3 &=1.0 e=1.5 N, D p=4, ¢=4 e=1.0 e=1.5 N(0,1)
1.0% -3.21 -2.55 -2.33 1.0% -5.51 -2.64 -2.33
2.5% -3.02 -2.19 -1.96 2.5% -4.74 -2.33 -1.96
5.0% -2.60 -1.86 -1.64 5.0% -3.89 -1.98 -1.64
10.0% -2.00 -1.43 -1.28 10.0% -2.97 -1.54 -1.28
25.0% -1.07 -0.78 -0.67 25.0% -1.53 -0.80 -0.67
75.0% 1.07 0.75 0.67 75.0% 1.56 0.79 0.67
90.0% 2.21 1.46 1.28 90.0% 3.13 1.51 1.28
95.0% 2.83 1.87 1.64 95.0% 4.07 2.05 1.64
97.5% 3.42 2.33 1.96 97.5% 4.89 2.48 1.96
99.0% 4.14 2.89 2.33 99.0% 6.04 2.98 2.33
=5 ¢g=5 €=1.0 e=1.5 N1 p=6, q=6 £=1.0 e=1.5 N(0,1)
1.0% -8.32 -3.01 -2.33 1.0% -13.65 -3.13 -2.33
2.5% -6.89 -2.46 -1.96 2.5% -11.28 -2.69 -1.96
5.0% -5.53 -2.04 -1.64 5.0% -8.84 -2.33 -1.64
10.0% -4.38 -1.60 -1.28 10.0% -6.79 -1.78 -1.28
25.0% -2.30 -0.88 -0.67 25.0% -3.57 -0.90 -0.67
75.0% 2.28 0.85 0.67 75.0% 3.48 0.97 0.67
90.0% 4.73 1.72 1.28 90.0% 7.17 1.90 1.28
95.0% 6.23 2.23 1.64 95.0% 10.49 2.52 1.64
97.5% 7.63 2.75 1.96 97.5% 13.01 3.18 1.96
99.0% 9.46 3.41 2.33 99.0% 16.81 3.91 2.33

1250709 EEERSAE e FFE HEY] 98 IMSL ABF2 GGNMLE AH43ds. X335
2,5003]. B pot ¢t JERE BERREERAA aA} FTHA RREEE, 2 RESHIZ NO,1D2
BEHRIERIHEE 20,

b
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<E & C(Xie), C(Yieg), K(Xie), Absken, W KaEte WHERES Y 2A

K7 es Aigslolaa @ WAE dE EREDEHHERE 959

e=1.0 e=1.5 o}, WEHER] HIREA 71237 &

C(X ;&) | 0.5193(0.0079) | 0.7101(0.0062) o] FhgA Z ZES A3 T oy o
C(Y ;&) | 0.5196(0.0079) | 0.7104(0.0062) Gz, wma Hoo AxE = xata 7|

K(X ;&) (0.2984(0.0119) | 0.5363(0.0118)

K(Y :e) | 0.29870.0117) | 0.5367(0.0118) Al 197003 19%8 19914 747AA <] 22
050 EHEEHAAT 2E 35S WS € AR Hedl FAE AA] BRSNS

T3

#is IMSL AuE% GGNMLE 833, T 33 AAAYE Roly wFd X-11

Z::ﬁ?é;i ;i:?;i} e ae ARIMAB Rl 93 AR2AL A=3dd

iy, =3 BN 29 dAs] {FHMBE

g mEsd HEHog gawstsiyc, 3

FHANA AF dFAAn dEv A2

B, FAE 9% FRAAE mEHR
Sl 23S %37 f8 == A,

bt

IV, S@H Dl AE, fEe =
R TE foE o

AEA A= 3FA A AT IR 42 A=AZ Stock and Watson (1989,
£ B, AE WEC d4sts BEMT p.17D) o] AAFE o8 A 7ted 2y F
o & Boloh @GS A hlERE Aot BBEHE LY A H59 VARS

BE AHess e fEl M2E H93tdx

Aok, A7 He BERERS A9 £

4

RS YHARE |89 W WWERANES  EHBEES el 60) 4% SAlsce 2
3 He FE EREAEENRE 94WsE 3E IAGO, 2auad AEEESY 6

11)

12)

13)

X-11 ARIMA#AAR & AM&3te] Q9 AAgds ARz W] FERE7 71X e FAd FEE
B JFAFIAY EAstE AR & FEREMY 458 FUAA AsAL doy didAd e ol
A& Aeolgley AT77 ol R A Ww%ke=m2, X—11 ARIMA AZZAAA ] Jmiitkd #§ HEE o
FAA beAE Ada A g,
B, EE, WEY A #HUT 25 BAES dstn o AEgBiLe] 2 We HOEEHERY B
ZHE 7} b A BRIGE R QoiXd EAst HA go HEEg FAR2 wugtol A #gre FFd)
A HFERE 95 o B 20 AS ERNERM B HE #He 222 5 Ut ol
o A RAAE = 25 g =2 gF72 sE, AFE A48 VAR #ER BEHeE ¢4y A
d Aoz ZhF o % Goll 2 FAZ de Ao Halr
REERER EHFES L(M)=(T-A (I |SR| -k |2U|)=2 ZJa
2, TE 2137, k-t— 7+ gl BB B, | SR [SU e 44 HiEE s JERlfa o
AT THIRI T, BHEEATAA AR L(T) e 2282385 ze A2 ¢34 v, o= &%
BEE 71Astd EMSTES Fotod Botd o Jh A Ad BEE 6olat & 4 ok, shubsld

B (1 ¥ 2) L(T)=127.01(0.000)

BF2E(2 ¥ 3) L(7T)= 20.01(0.018)

FEZE (3 ¥ 4) L(T)= 19.09(0.024)

FEs2(4 % 5) L(T)= 15.34(0.082)

¥ (5 ¥ 6) L(T)= 19.83(0.019)

FE(6 ® 7) L(T)= 10.31(0.326)

FEZE (4 % 6) L(T)= 34.99(0.010)

&, 235 g AE B T BAE pgrolr).
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%1 /:‘E%’ %1?%&% 7‘}'7‘}' {mt}7 {yt}y {pt}
Sz st HEECHEHRY 2AgE
oo 2om #E G gholdh,
m:=0.165 +2.289 X107*¢+0.903m,_,
(3.11) (1.93) (13.98)
+0 . 212mt_2 - 0 . 0887%,_3 +0 - 038 W s
(2.38) (-0.98) (0.42)
+0.082#0,.5 —0.190m,_6 +0, 043y,
(0.89) (-2.83) (1.92)
—0. 025_’,\’;—2 -0. 031y¢_3 - 0. 022yt_4
(-0.99) (-1.16)  (-0.84)
+0.057y,-5+0.001y,_6 +0.036p._;
(2.24) (0.05) (0.42)
—0,019p,-2+0.043p,_3—0.060p,_,
(-0.13)  (0.29) (-0.42)
—0.116p,-5 +0.144p,_ 6 + Up,, -+ (22)
(-0.81)  (1.72)
¥:=—0.104—1.10 X10~*¢+0.330m2,-,
(-0.66) (-0.31) (1.73)
+0.038m,_,+0.263m,_;—0.821m,_,
(0.15) (0.99) (-3.06)
+ 0 . 250mt_5 - 0 . 0187%,:_5 +0 . 473)}1_1
(0.92) (-0.09) (7.17)
+0. 391y, +0.146y,_3+0.022y,_,
(5.23) (1.86) 0.27)
+0.014y,5s—0.079y,.6 —0.126p,_,
(0.18) (-1.20) (-0.49)
—0.120p,-,+0.171p,_3+0.111p; ,
(-0.27)  (0.39) (0.26)
+0 - 071p¢‘5 - 0 - 142pt_6 + Uyty o (23)
(0.17) (-0.58)
= —0.070—2.246 X107*¢—0.064m,_,
(-1.76) (-2.55) (-1.34)
+ 0 . 0237%2_2 +0 . 140mt_3 - 0 . 075 WMy_y
(0.34) (2.09) (-1.1D)
—0.00012,5 —0.003m,_s —0, 017y,_,
(-0.00) (-0.06) (-1.01)
+ 0 . Ollyt—z - 0 . 021yt_3 - 0 . Olﬁyt_4
(0.58) (-1.06)  (-0.82)
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+0.032y,-5 +0.017y,_¢+1, 382p;_,

(1.68) (1.00) (21.42)
‘0 - 321pt_2 +0 . 0081‘);_3 _0 . 1941’:—4
(-2.92) (0.07) (-1:80)
+0.262p,-5—0.160p,-+ Up, , -+ (24)
(2.47) (-2.57)

X (22) ~(24) o &3kd Granger HRMAR

EE st 2 AFE (K 59 o] deAE
vl B3ho} A A2 FA=NddE 5%
A Hela glevt 1 whe] T
o AAARL 5% FAFEANA 1 FAE F
7] A}, A EEFHERS] B4 FAH A
e, EEERHS AHE, deHse A
ol o8 FEAA= ZApARe] A ek
Zdold & Qe AL AFAAE JE
<& ellA @& AES AMsd EK) 4
FERte] GEREMEIE A dA S RAKME
E d&3e d F8 HHmE AL & ¥
99} & VAR ﬁi%k% Wagel
g% A% YiEst BE 32 WES LES
Ie7b Aolx BpEE ¥ TERAAE BoA
Pes & F Ak 2 HeZe] AR

EE AAD F Fe HENHE A v

.

=
T

(& 5 Granger #{xEi&kol <ot
(1970 : 1~1991 : 7)

ESESRES

SRSy | .
Ik @ % | &2 E | W E
3.33 1.75
& % 0.004) (0.111)
2.82 1.43
£ OE | (0w (0.208)
1.35 0.47
Wm0 | (0.833)
N aTrErye———
23 e pd.



FGAEEE 2R ol A Ao, webA
X QDo 7127 ks 8% A 95
Bl A& FEGRIEY RRMEC] o8 maEst
7] A% Jl2AEE R (22) ~ 24 A Lol
A BERERS {Un), {Uy,}, {Up}7} "k,
A2 AR A Rl EERERA ALl Ik
BRRMRE ARy "ol Zhzho] HERERERS
o] = Az JERATEEEC] dEA ol

Bzl o]E ¢js] BDS HiEHS A43td
£ 6> A#EZ 23, Brock and Baek

(1991 ol =919 MBIk dezAHfEE
< Axste kR DI (FE LT FASA
ohY MHERES dER RS A4
A o] FefH Alawlo] #HEae] opd o]w]
2 A " (deterministic) F&4 FE o=
A& wEsts d AbeE A MHBKoT
HEEe MdL olv e A AFstA7 d
Foll o371M e Ae2Ai g dHele] s
37z &

AN A FA Kolmogorov
a2 A 7ko] EEo ulet BB
FE FHRI ARl AEFHE
1ok, oAl walbabd o1l ghE
Ax Aztel F45 et 5
298 A, SHEHEE 2

7HE

2
m
kﬂ

i
fu

4E%

e

ko
}Fole

14) BDS #Eikel 7174g&  Hsieh and LeBaron

(19912) 25-5] 4¢ F 9o} d=F 289 &
#e dod Rl EATdn B 5 9l
o, =3 24 NEZAFAT RINEE
A ABE AFsed #HiyRKitel F/AFgdA%
I35 KEERe] S715A dAU dez
HFA ko] 0ol 7i7ke]l HH RFAIFEBHE U&
75 Aol E¥oh. Brock and Baek(1991)9] =%
L ol E ol g3 A FEWWE ARe] wy
on orlde a2 A 2wded, AAF
Abare A9 =F Fx ups,

ol
=
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F 6 REBB HEHO s BDS &%E

EC I - ¢ & W
m| ¢ | BDS | e | BDS | & | BDS
2 . 2.00 [ 2.44 | 3.81
5/1.20¢ 2.51 |1.50} 1.66 |1.08} 7.75
10 2.41 L 1.64 | 16.51
15 1.84 £1.90 | 36.24
2 L 1.85 P 2.2 L 4.49
5(0.96: 2.67 [1.21] 1.95 |0.88; 8.51
10 4.78 P1.89 i 16.59
15 2.62 1.94 | 20.83
2 | 1.93 2.1 | 4.76
510.77¢ 3.03 [0.97} 1.46 |0.69} 8.52
10 6.76 P 2.73 | 96.27
15 Po— i 3.52 b=
Home MYKIT, o REHW BDS: Mtk

. AHER BEE A W5, VARG S BE
HE 2 A BEFE 2% 2530, m=15¢ o3}
<} I BDSE MMBUTEel 00 Hel uhet
EA A A,
& D BRI HEEo| s
HRERTHER
m b £ E 7/ -
2 | 1.43(-0.35) | 1.32(-0.39) | 1.34(-1.14)
4| 2.75(-0.88) | 2.57(-0.69) | 2.41(-2.36)
6 | 3.87(-1.54) | 3.77(-0.85) | 3.38(-2.81)
8 | 4.81(-2.10) | 4.94(-0.99) | 4.31(-2.97)
10 | 5.76(-2.27) | 6.01(-1.17) | 5.26(-2.91)
12 | 6.86(-2.13) | 7.14(-1.16) | 6.37(-2.58)
14 | 8.23(-1.75) | 8.50(-0.89) | 7.51(-2.27)
HoORERHE @e 159 1.0, me HIKT,

75 <9 Fe KTkERE R

0 B3l AL A PEe) A @ AA

5 e
o AstAAel Aokt
A el dehdest
&el gAdeld, wetA A 1D
 EHRAIHGER 7E oo, MR A

=

A&

i A Zbol

el we} %

HE S22 BEH
de Hol A=z

3E

SN
=

k!
18

i

i



IREIERIO| Z=1R0] Cfst
ANEZIUIHETE

<& 8

£ E

0.52(-0.71)
0.51(-0.69)
0.50(-0.79)
0.48(-1.05)
0.43(-1.53)
0.46(-1.63) | 0.45(-1.16)
0.57(-0.31) | 0.52(-0.29)
RER 9 & 1.0, me
ok} e AEZIBEKER.

W R’

0.55(-1.34)
0:44(-3.26)
0.38(-3.83)
0.32(-4.13)
0.34(-3.47)
0.35(-2.94)
0.35(-2.58)

ByRT, TF

B B
0.58(-0.60)
0.55(-1.09)
0.49(-1.89)
0.45(-2.20)
0.45(-2.01)

et §
W = WO 3 1w

m

dezdE 0, 1 F7l
EA g}, ol

FeHTF2 A=
£ &EFZ(chaos) 7}
3 o vl g AS3= d 2]

A D AARRY THEHRFS JE=

A4t =He, [ID 7% 1 L 00] =
A 2 BEEI A5l 3} =S FA
.E.'S‘]-t,],.‘:: A]./\é.Q_ Oé— Ea 9‘11;}15)

(% 6> Raxl VAR BXUHE %
BDS MEME RS REBEH ¢ 0.5% 1.5
Apolel Al A3l =dl 1 gte]l 28 ZA H
ojupx orow JeigAitEe] W el EAlE
A deda Botx Fubsith, o] Z[Eel
A GER, E, WH F DEY EREES
A7FA & eoll I ZEHA dEda e
o g2 ERA geAl Helw A
© 2 Ax7E uefste] o2 JERAMERR ER
I W At wlas He el FA

g 29

=3

e

rlr

i

A7l FF ELE A3 Bel oy dEF
o2 & A" AL ZE Frank and Stengos
(1989) 7} &lt}.

de 5493 d= EBVUERTHELZE
Bispectrum#i® 3k, Keenan 2 TsaylEE 5
o] ok, EFI BELMMSZE Lee, White,
and Granger (1989) ¢} Tsay (1989a) 7} Slt},

15)

16)
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t+1®

HE

tHBR CHE B AEZAHEFRS AL
o AR YEEEE el e FEREIEel ol
& aded el& elv] VARel <3
AR HEEEE 9 WEERAC EX 5
RERAEEES & dyddd 74 #EERE
o] B3 el & WEMETRC] 291 -2 Alo]d]
W& Aol 7I= 7] dfFojch,
Bl FERFIEBIEC] Ro]
o AEEHC = RRRFIEE ] dol Ut
Bl g, <49 T 2 A Wy
et EmEE RIEE A7 A Do
AP B 5 AUk, 2¥ g™ ol ¥k
BELRIIERG ] o2 BEESH Ai=Ed=
A ol zEA W9 RIIFEHEEZTE o}
HodeA AsRE o] FvlFo
olml <F 5dell4] VAREA S E3to why
o] HEREES YiE B € 4AES A
A7l dl e AHel Wk o] Apale]
F7be JEGREEE MAE T o
A %ES BERN JbeAE Z2AE] 6
Baek-Brock®] JEMRMIRRMARES A5
3 g, K (22) ~ (24) ol A oA EEEER
B {Unsty, {Uset, {Unste T2 2L A7)
o gle] A & 737 (contemporaneous indepen-
dence)ol#] 7] Wil EH 5&F A&314
Bt ES ste whides EA47 Q3
o] 2 sAsalw "xd VARS FAE
TZ34 VAR (structural VAR)& &<
A BEAE S AR el =HA ¥
A =I EES JERFE) VAR
(unrestricted VAR) & Al-%-3 @ ¥ Choleski
e F3ted A2 FHQ HPs FEEYY
o]43te] X2j¥ 4 slvh, Choleskit-s) &
WL R g JEIERC] 7] o Fo

¢ %

e

32

2.0

=) °
""’E‘la

0{1

|
Z=
2
T

2ol

tu He

oft

id.



<& 9 BE, £& #ES FREERBRFAEE - HIf 1970, 1, ~1991,7,
VAR Lag=6, £=1.0

o @ (1,1 2,2 3,3 4,4) (5,5) (6, 6)
AR - EE -0.34 0.28 1.49 4.28 10.55 24.02
(0.388) (0.401) (0.182) (0.042) (0.005) (0.002)
AR - YiE 1.38 1.04 1.39 3.48 4.26 11.54
(0.116) (0.204) (0.193) (0.076) (0.125) (0.002)
HRE - EE 1.40 2.10 4.46 . 8.15 14.45 30.68
0.112) (0.061) (0.006) (0.001) (0.002) (0.000)
Wi — A 1.67 2.76 2.72 0.76 7.45 24.66
(0.075) (0.023) (0.055) (0.354) (0.027) (0.002)
E — WiE -0.73 0.95 3.86 8.69 13.75 14.22
(0.262) (0.225) (0.015) (0.000) (0.002) (0.019)
WiE — A& 1.07 2.07 3.97 8.07 20.49 38.19
(0.169) (0.063) (0.013) (0.001) (0.000) (0.000)

VAR Lag=6, ¢=1.5

0, q) (L, D (2,2) (3,3) (4,4) (5,5) (6, 6)

BE - AR -0.60 -0.64 0.41 1.10 2.13 3.53
(0.288) (0.286) (0.349) (0.172) (0.059) (0.016)

B - WiE 1.35 1.21 0.53 1.11 2.43 1.72
(0.106) (0.136) (0.315) (0.169) (0.038) 0.127)

EFE - EY 1.63 1.87 4.05 4.67 4.52 5.21
(0.069) (0.045) (0.000) (0.000) (0.002) (0.002)

WiE - EK 1.20 1.27 2.25 1.25 3.27 4.37
(0.132) (0.128) (0.028) (0.144) (0.014) (0.006)

K — iR -1.18 -0.23 1.53 2.82 3.77 4.21
(0.121) (0.419) (0.092) (0.012) (0.008) (0.008)

g — £ 0.46 1.23 2.26 2.71 4.56 4.41
(0.320) (0.134) (0.028) 0.017) (0.002) (0.006)

H:.g95 42 e (FE o Az AR pgrl.

A— BE BERBC 84 At B dis dAAe de"d.

i

7be] FEAGRIMES d etz A, o9
o] Fate] W& Foted Lojzl MR B
& BAF 0, ¥4 18 2= FE3HFE B
g3t (R DE FAA, < Do =
% clell= B E (one-tail test) o] <73
patel 7155 9k, webA 5% HEKHE
ol A FEREIGIREAME BERE p3tol 2.5%
AA frdste] st op gk, AfEe] o=
7 F dgzte] HRMS wEshs Aol d

o B

o

ey

ol B3, WA 2 B A A9 R
HFE s A AN FAE gtEe] o= W
L2 HWRERME] EAGEAE 47 8 94
Hel fES Al RERES +4 R
ERHE 1.03 1.52 zAsy BERNE
Pt g7t 2L e AdE sk p=1,
g=1%¥ p=6, ¢=67b4 W3AA v},
WERRE FR/AKYE 5% A58 =931
2, GBEZE AEd v 9% RpEvl
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1~420 A% 2 5371 A o7t 58 34
B AlZE o] 6ol & AstAl Yebhe Egt
W vlAe HERE TR 92 RER
e @S zed B o FRAEEM] $
Z B 4§ gl =3 4] EHEBS A4
A9 ofF= BEE7L 3 o)A Hd o A
7b FRAAE HEEEES ) BRFAHS
g FAE o 58I MEE T3 B, @

A gl Wifel WA 92xE AR gol
kRl W= o 3~4 A=E Fx

a3g Hely] NGtk BE & dow 4
Mt AEA 9E wAAAAE Holx
3~ 285 o] HelE BF F AR o
Al EERERR 2594 e 2
% qle,

V. &

=A,
3111]

Felvetel ERBOR 5 MERY iG]
YiE et Bk AIRA F¢FE v A A}, =
T 7R FRAEHBRS2A ERY T
B ARA dA gt ske FAE A
2 Fopste AL 29 KiEHEEs 22
vl o] EEMEE B3 BOES $¥EsE d
e E7HE Y FAelrh, o]23 Wty 2
9 old] FHAH A7} TR L FHYAF
718E FALE A= g}, adE g3
Z1ES EAAA T B GRBMEDS
st EE2-S APste o wsle] B A
FHGRRR EAE wigz =¥y

TE

2 M

i

o

HZ s =t AN e FEER
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BEREEEGRS vl 2 FEERIMMY dg
o] 24 A= AYHz ot & el
A& Baek and Brock®] ®hHol ohe} Ejeg
RIGHTE A =ste] FEFRBGRT S8
A oo i FAE AAFE o 2R,
PGS )43 de gomEEER 2R
He @kt AEHd E48s A=ge =
ARt @2 ol whale] FEHBMEEMHFEo 2R
He A dage B o ad73Ae
FAE FE3AY, AT EHE A2 Pk
WAUMEBEAS 7538 Ase 44 2
Fddl FF o0& =FdA4 B2 s,
FEARBIBNERIRLS BRI 5 M 2
AE 2ox e ¥obd sy, thEza
AT 2= Tsay(1989b) 7} Qo] 29 =24
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)P C(Y ; e)!

HE

olAl 4E (6, 6, 6, 6,),

C(XtH, X e, Xz—p, Y, -, & T)
wXepi e T)

, Xe o, Xt—p )&
Y Xep Yo oty Yiegs
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7He o] R & BAEEE (fiscal policy) & @
BUR (monetary policy) ZHe] BIE’ BORFM
(optimal policy-mix)el W& dF&= HEE
Foatrel A B3 ZAHA AFd Aol
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# 5 (monetary authority) & HIER) - 1THERY
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& EXF (consolidated government) & #x3&@
ft (optimization) 3.2 B - BEEE
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& 2 BHo2 3},
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g}, F3TFo dEE 5 9 534
o] ARiatezhe HdIEE F Ut °|EF
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A d U F ERA

g9 494 Adzge Az

]

pur

il

T

+ seigniorage

o, Al did #9F 2AdE HFA KB
2x%FE B4, I S, XFE ELA 24
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53 AdzgH JdEHAH FHS
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Edof st AFS BHK
F5 24de 2 £ Qe
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B Z MEER BRERY 929
< A ¢ JdE BERMHEHE (policy regime) il
AL ERFEAEFEY Baol BREBCE K
Al o HET F AT Aolw, o

BOEERS 2433 J®x™ed 971 Sar-
gent & Wallace(1981) 9 BB (fiscal
dominance) Edo|t}, o] R AXx

A PR BHE Mt MBER 9
o] AARE, ZATY 5 AAZY Hy
ol S¥H2E WA AAHI F3}FTFol
seigniorage® E3slE o AbAl <A o BEH
(rgsfdual)&i/ﬂ ARHE RELKEREK
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(policy environment) & REAFS} Ut}
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ARAFEo] MEMLR A AT ZF-
o] oatA| G2 e F3FFol AAHE A
A 4 4 (policy regime) & E 433l FFEIK
HY ERBORY EERGRE =53k
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BAE AFHo2 FH Tl o MRENLE
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15& 7tA L3 o] F H] $]5te] F3
3 =& A BT % {F (open market opera-
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dol st MMBAWE Add A inter-
temporal ZAE3} 1719 intratemporal Z7°]

dejalc),

3)

143

(strong form of fiscal dominance) & H1E 2
3B 22 (weak form of fiscal dominance)
2L o] RAEY oA A 27
sho] EEIFSHES) FI MK - BEEEC] Bk
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fiscal dominance)

AEANAE BNFBREA BEBERMY EIE
BfRE Mdste 7 MEREE D] #4
el ek, Mk EEMEd HEfed
< MEkER BREREY AZ O PR
&% (policy environment) & E A 3tsla gle
o, MK - BEBCEHY AAH JdAHE 7}
AeA e A2 o8 HER - TN ER
ZFE3sta e,

714 EAFHA e B2AAAE o
BERAN % (monetarist view) & 44 5}
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9 zZZE AsHA Hed, A5 Fo Fig
BRERET a2 A (kS F7H A
HHLZ2 AEH ) 2AE REY ZART
wol Al&3te Aol A W s neF
Ak, AEAHoz A BEMELAA
A ©)F Q)R 2dHE AdEHod &
FFE 2 2dve 29 F8 HFEET
HAAB[AE doiAH FEFEANA o]
EAl A AFAH FFo] o] Fef

al

e

B

L

)

£ L

2, e &AM 9 (weak form

of fiscal dominance)

Mk HBEMEDAAE dFH oAk
MRAEEMS = shte AHAAE s
v 29 AAZ AAEY, o] e Fmih
B AEH ]2 0] HMABHFS AAA L 5§
IEMEES] fAAA Agicts SddA
o343 M2 do)m, seigniorage®] &
el 2 AR APz Fo] AEy
o] AweqezA wAdActE A A
Ao BEMEASE FEHIAYS, o3 B
Dol A& S EFEHRE (fiscal
side distortions) 3} o] 4 Barro & Gordon
(1983) etsle] <lE#HA R (inflationary
bias) ¢} HAAMAZDE FAE Aisid =4
FEFG A EH A&7 = OB EIERME
E W3 ook MBS BB HEA
BEdE AR o9& BER#ES (policy regime) &
Now FHEY AZH A5 3
ol g ME & AAIIE Ay

e ® o148 4+ & Aolth,

A

e

3

e
o o,
S
R

e}

=
T



AR HBEMEDANA HABKE A&
o] &3 AJE Alele B7A AEX B
1% (short-run trade-off) & o143t a} 3},
et dEH ol E 2AFY FH = 3
o] o Zhpste] Absu] & st
71 A% A9E 3x o § Barro &
Gordon E}Ql9] Q1EZH4 REE @ EHER
E A AL d5d &KEfk TA=Z 2
o,

Min., {f(z,) Fh(m)yy? ooreeeeeeeeess 9

Ty,

st. 1+7)D,_;+G—D,= 7,

AN p=vy (20 +y!, >0
yi=®#AGNP

A3 ZA (9ol A g5e AstA
A5 dg dge] B, AA, FAF
oA BIEGNP7E AHE=El 3 9l HdH o]
< AY¥IL AEH| A& HE Aol
NA ZEAEREIRE ol83At e HA
Ao AR AA] AAFEE ey
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o ol2d At FFFEL ¢ + ok, B
BAMALES ASE AZA4 (84
G/GE deble e FARA Ane
o8l FAA7 5~119¢ Belx AUtk F 2
A5 Yehe] wlgFaotol A 1% HBAN
& F7he 1% AFAeldE Tl w6
5~11909) £5 - AT RRWHE 2 A
o= vpehdeh,

Gk

3. MEge| BEaodof oist
BREREE

3

Moo e
23

=

)

Mgl HBEMLED ] A Abst
ol s FHMA KA
oo i RFEMES
Ade o3t 2

=)

(1) =, :CPI 7%
7:=0.069 +0.139 D,-0.005 Time

(0.71) (5.38) (-1.46)
+0.6867,
(0.75)
R*=0.81 D.W.=2.42

3714 linear time-trendE <3}
¥ IAEY Adoe oL 2o,

7,=0.127 +0.161 D,-0.394 =,
(1.37) (7.23) (-0.72)

R*=0.78 D.W.=2.36

(2) = : GNPYE#H H 7|&
7, =0.272 +0.091 D,-0.011 Time
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The Changes and the Determinants of Korea’s Market Share
in U.S., Japanese, and Other OECD Imports

Yoo Jung-ho

This paper examines Korea's exports of manufactures to the United States, Japan,
and other OECD member countries in the 1974-89 period, focusing on the market share
in the trade partners’ imports. It decomposes the growth of exports into various effects,
following the “constant-market-shares” analysis. For this purpose, the entire period is
divided into three subperiods: 1974-78, 1978-83, and 1983-89. The paper also estimates
a regression model of the market share determination, using the data of Korea’s market
share in U.S. imports.

In the three subperiods under study, Korea’s exports grew at different paces for
varied reasons. The average annual growth rate was 28 %, 11%, and 21 %, respectively.
A large drop in the “competitiveness effect”, that is, in the market-share growth rate,
was mainly responsible for the decline in the export growth rate. The largest drop in
the competitiveness effect was found in the light manufactures exports in the second
period. The market share did not regain the rapid growth momentum. The main reason
for the rise in export growth rate in the last subperiod was the “market-size effect’—a
rise in the growth rate of the trade partners’ imports.

According to the regression results, high intensities in physical and human capital
tended to lower the Korean manufacturing industries’ market shares in the United States.
This negative correlation was stronger in the case of human capital intensity, suggesting
that Korea is relatively poorer in human capital endowment than in physical capital en-
dowment when compared to the United States. This negative correlation between the
market share and each of the two intensities became weaker overtime. This may be in-
terpreted as the consequence of both physical and human capital accumulation which
were faster than the labor force growth. Depreciation of the Japanese yen was estimated
to have a negative influence on the Korean manufacturing industries’ market share in
the United States, and this negative influence became stronger each year in the 1980s.
This seems to reflect the intensifying competition between the two countries’ exports
in U.S. import markets.

The Heavy and Chemical Industry Policy of the 1970s, which promoted a number
of selected industries by providing them with various incentives and inevitably
discriminated against the rest of the industries, was estimated to have had strong negative
effects on the export performance of the light manufacturing industries.

This finding and the largest decline in the “competitiveness effect”—found in the
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light manufactures exports in the 1978-83 period—indicate that the Heavy and Chemical
Industry Policy was mainly accountable for the drop jn the export growth rate during
the period. On the other hand, the rise in export growth rate during the subsequent
subperiod was greatly impacted by the large scale exchange rate realignments of major
currencies, especially by the appreciation of the Japanese yen, and other changes in in-
ternational economic conditions.

In Search of “Excess Competition”’

Nam Il-chong
Kim Jong-seok

Korean firms of all sizes, from virtually every industry, have used and are using
the term “excessive competition” to describe the state of their industry and to call for
government interventions. Moreover, the Korean government has frequently respond-
ed to such calls in various ways favorable to the firms, such as controlling entry, curbing
capacity investments, or allowing collusion. Despite such interventions’ impact on the
overall efficiency on the Korean economy as well as on the wealth distribution among
diverse groups of economic agents, the term “excessive competition”, the basis for the
interventions, has so far escaped rigorous scrutiny. The objective of this paper is to clarify
the notion of “excessive competition” and “over-investment” which usually accompanies
“excessive competition”, and to examine the circumstances under which they might occur.

We first survey the cases where the terms are most widely used and proceed to
examine those cases to determine if competition is indeed excessive, and if so, what causes
“excessive competition”. Our main concern deals with the case in which the firms must
make investment decisions that involve large sunk costs while facing uncertain demand.
In order to analyze this case, we developed a two period model of capacity precommit-
ment and the ensuing competition. In the first period, oligopolistic firms make capacity
investments that are irreversible. Demand is uncertain in period 1 and only the distribu-
tion is known. Thus, firms must make investment decisions under uncertainty. In the
second period, demand is realized, and the firms compete with quantity under realized
demand and capacity constraints.

In the above setting, we find that there is “no over-investment,” en ante, and there
is “no excessive competition,” ex post. As measured by the information available in period
1, expected return from investment of a firm is non-negative, overall industry capacity
does not exceed the socially optimal level, and competition in the second period yields
an outcome that gives each operating firm a non-negative second period profit. Thus,
neither “excessive competition” nor “over-investment” is possible. This result will generally
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hold true if there is no externality and if the industry is not a natural monopoly.

We also extend this result by examining a model in which the government is an
active participant in the game with a well defined preference. Analysis of this model
shows that over-investment arises if the government cannot credibly precommit itself
to non-intervention when ex post idle capacity occurs, due to socio-political reasons.
Firms invest in capacities that exceed socially optimal levels in this case because they
correctly expect that the government will find it optimal for itself to intervene once
over-investment and ensuing financial problems for the firms occur. Such planned over-
investment and ensuing government intervention are the generic problems under the
current system. These problems are expected to be repeated in many industries in years
to come, causing a significant loss of welfare in the long run.

As a remedy to this problem, we recommend a non-intervention policy by the
government which creates and utilizes uncertainty. Based upon an argument which is
essentially the same as that of Kreps and Wilson in the context of a chain-store game,
we show that maintaining a consistent non-intervention policy will deter a planned-over-
investment by firms in the long run. We believe that the results obtained in this paper
has a direct bearing on the public policies relating to many industries including the petro-
chemical industry that is currently in the center of heated debates.

The Rate Schedule of Income Tax and Vertical Equity

Roh Kee-sung

The purpose of this paper is to determine whether the rate schedule of the Korean
income tax system embodies the theoretically desirable distribution of the tax burden
by income classes. The paper follows the approach of Young (1990) who has estimated
the utility function and calculated the magnitude of sacrifice, i.e., the tax burden.

The main point of the study is to estimate the utility function. The estimation results
may differ if different data sets are used. Therefore, this paper employs the effective
as well as the nominal tax rate schedule.

The findings derived in this paper are 1) that the effective rate schedule is more
appropriate in estimating the utility function; 2) that the middle class has born the relatively
heavier burden over time; 3) that the current income tax credit scheme curtails the tax
burden on the middle class while intensifying the tax burden of the lower and upper
income classes; 4) that reducing the amount of deduction moves the distribution of tax
burdens by income classes closer to the theoretically desirable model; 5) that the rate
schedule of the Korean income tax system, particularly in 1991, did not conform to the
desired model as did the tax systems of developed countries such as the United States,
Italy, Japan, and Germany.
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Structural Adjustment of Domestic Firms in the Era
of Market Liberalization

Seong So-mi

Market liberalization progressing simultaneously with high and rapidly rising
domestic wages has created an adverse business environment for domestic firms. Korean
firms are losing their international competitiveness in comparison to firms from LDC(Less
Developed Countries) in low-tech industries. In high-tech industries, domestic firms without
government protection (which is impossible due to the liberalization policy and the cur-
rent international status of the Korean economy) are in a disadvantaged position relative
to firms from advanced countries.

This paper examines the division of roles between the private sector and the govern-
ment in order to achieve a successful structural adjustment, which has become the im-
pending industrial policy issue caused by high domestic wages, on the one hand, and
the opening of domestic markets, on the other. The micro foundation of the economy-
wide structural adjustment is actually the restructuring of business portfolios at the firm
level. The firm-level business restructuring means that firms in low-value-added businesses
or with declining market niches establish new major businesses in higher value-added
segments or growing market niches.

The adjustment of the business structure at the firm level can only be accomplish-
ed by accumulating firm-specific managerial assets necessary to establish a new business
structure. This can be done through learning-by-doing in the whole system of manage-
ment, including research and development, manufacturing, and marketing. Therefore,
the voluntary cooperation among the people in the company is essential for making the
cost of the learning process lower than that at the competing companies. Hence, firms
that attempt to restructure their major businesses need to induce corporate-wide par-
ticipation through innovations in organization and management, encourage innovative
corporate culture, and maintain cooperative labor unions.

Policy discussions on structural adjustments usually regard firms as a black box behind
a few macro variables. But in reality, firm activities are not flows of materials but rela-
tionships among human resources. The growth potential of companies are embodied
in the human resources of the firm; the balance of interest among stockholders, managers,
and workers of the company brings the accumulation of the company’s core competen-
cies. Therefore, policymakers and economists shoud change their old concept of the firm
as a technological black box which produces a marketable commodities. Firms should
be regarded as coalitions of interest groups such as stockholders, managers, and workers.
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Consequently the discussion on the structural adjustment both at the macroeconomic
level and the firm level should be based on this new paradigm of understanding firms.

The government's role in reducing the cost of structural adjustment and suppor-
ting should the creation of new industries emphasize the following: First, government
must promote the competition in domestic markets by revising laws related to antitrust
policy, bankruptcy, and the promotion of small and medium-sized companies. General
consensus on the limitations of government intervention and the merit of deregulation
should be sought among policymakers and people in the business world. In the age of
internationalization, nation-specific competitive advantages cannot be exclusively in favor
of domestic firms. The international competitiveness of a domestic firm derives from
the firm-specific core competencies which can be accumulated by internal investment
and organization of the firm.

Second, government must build up a solid infrastructure of production factors in-
cluding capital, technology, manpower, and information. Structural adjustment often
entails bankruptcies and partial waste of resources. However, it is desirable for the govern-
ment not to try to sustain marginal businesses, but to support the diversification or restruc-
turing of businesses by assisting in factor creation. Institutional support for venture
businesses needs to be improved, especially in the financing system since many invest-
ment projects in venture businesses are highly risky, even though they are very promis-
ing. The proportion of low-value added production processes and declining industries
should be reduced by promoting foreign direct investment and factory automation.
Moreover, one cannot over-emphasize the importance of future-oriented labor policies
to be based on the new paradigm of understanding firm activities. The old laws and
instititutions related to labor unions need to be reformed.

Third, government must improve the regimes related to money, banking, and the
tax system to change business practices dependent on government protection or
undesirable in view of the evolution of the Korean economy as a whole. To prevent
rational business decisions from contradicting to the interest of the economy as a whole,
government should influence the business environment, not the business itself.
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A Test for Nonlinear Causality and Its Application to Money,
Production and Prices

Baek Ehung-gi

The purpose of this paper is primarily to introduce a nonparametric statistical tool
developed by Baek and Brock to detect a unidirectional causal ordering between two
economic variables and apply it to interesting macroeconomic relationships among money,
production and prices. It can be applied to any other causal structure, for instance, defense
spending and economic performance, stock market index and market interest rates etc.
A key building block of the test for nonlinear Granger causality used in this paper is
the correlation. The main emphasis is put on nonlinear causal structure rather than a
linear one because the conventional F-test provides high power against the linear causal
relationship. Based on asymptotic normality of our test statistic, the nonlinear causality
test is finally derived. Size of the test is reported for some parameters. When it is ap-
plied to a money, production and prices model, some evidences of nonlinear causality
are found by the corrected size of the test. For instance, nonlinear causal relationships
between production and prices are demonstrated in both directions, however, these results
were ignored by the conventional F-test. A similar results between money and prices
are obtained at high lag variables.

A Simple Test for Optimal Fiscal and Monetary Policy Regimes:
The Case of Korea

Whang Seong-hyeon

The optimal choice of the tax rate and the inflation rate framework is extended
to yield relevant interpretations for the optimal fiscal and monetary policy regime in
Korea. To study the relationship between the government budget and monetary growth
in different environments of policy coordination, two models assuming different degrees
of fiscal dominance are developed. By modelling differing institutional arrangements of
the fiscal and the monetary authority from an optimal government finance viewpoint,
we find the optimal relationship among some important fiscal and monetary variables.
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By testing the existence of the relationship empirically, we find the characteristics of
the optimal policy-mix regime in Korea.

The first model—the strong from of fiscal dominance—studies the optimal collec-
tion of seigniorage in a period-by-period optimization with standard assumptions on the
income velocity of money, deriving a general testable result: the optimal inflation/tax
rate ratio co-vary with the marginal revenue ratio. The second model—the weak form
of fiscal dominance—studies an implication of the inflationary bias of discretionary
monetary policy in the presence of fiscal side distortions. This model shows that the
tax rate and the inflation rate can have a positive correlation.

Empirical tests of the theoretical results are done for the Korean economy for
1972-1989 period. The test results show that the macroeconomic policy regime in Korea
can be characterized by the strong form of fiscal dominance, implying the importance
of the government budget in explaining money growth and inflation.

Prospects for North Korea’s External Opening Policy and
North-South Korean Economic Relations

Yeon Ha-cheong
Kim Hyong-won

The promotion of economic exchange and cooperation between North and South
Korea is significant in two ways. First, the pursuit of economic interest can lead gradual-
ly to the unification of the national economies. Second, economic relations can serve
as the first stride toward political reunification.

There are, however, many difficulties in conceiving a strategy for economic coopera-
tion between North and South Korea because of their differences in ideology and socio-
economic system. Under these circumstances, a bid by either the North or the South
to consider its specific ideology or socio-economic system absolute and to impose them
on the other side would inevitably lead to confrontation and collision and deepen the
division of the country. Therefore, steps to expand and develop economic and
technological cooperation and comprehensive exchanges between the North and the
South, with due regard to the development of bilateral relations, are in full accord with
the interests of the both sides.

It is clear that North Korea's changing attitude toward its environmental conditions
is neither a policy of opening nor an ideological shift toward pragmatism, as has occur-
red in the Eastern European countries. Instead, it is a temporary tactic for breaking out
of the economic stagnation caused by its rigid economic structure. In this light, we must
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