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A AANA AAkE = 187709 vhofgt R 5 vl=e] A E“/\V\"P A
(WTL: West Texas Intermediate), 552 Frlo]f A=+ HAIEf+= oA
LA dEshs 30 F5es we IS wolgeh Al §52] 74
FALDFARLE f7HE AAse 7 fihRA 71, AR AR 7t
A B} IAALAAE olalfst= dl F23F AHE AF3HGaris, 2011).

TADARAI 2 AAAd e Wi =0l AR Fa8k on7) Qlck =
AD-fA7ge] shte] Fd3t AAgelzbd e
g A9 AAEA Hb]r% o2 Aqe A SH-or Gk vAA
gt weba] AL Abelel| AxprE A7 A AR R 2 S 7
ﬂ A71- o2 Al IAE FAHA & Zleltt o]9] A FALFAA

< 8o AFstne FAlfrke] Eeled 2 AME & Heot gl 2
Hub Aol A8t wo] 1 A9 W] FaAPE AAAES E5

A7 AR FoErt =3 f7F 46 HAYEE sevet 43
Aol 2fgt Fde] =

TALAFAAE 3] "l AR el2k= Adelman(1984)2] 54+ o] %= Al
frAe] st 32 2| dstel gk W A7) A&Ech A LTS
shube] whelAAto g ¥i= s (Adelman, 1934; Ripple & Wilamoski, 1995;
Gullen, 1997, Bachmeier & Griffin, 2006)¢} A3} A|Aoz H= 73|
(Weiner, 1991; #214=3]213-7adnll, 2007)7} F3sk ok 54141742
Z3t o ps EXs= ok 9= Engle & Granger(1987), Johansen(1988)
WS ol8ste] IAE 2F SR BA9F Granger AIIAE EA3HA]
ok olE g ATAQl B FEHEE whedskr] Falng EA A Al
o] Wojz|= A7} St

|
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912 A4 3 Gregory & Hansen(1996) %l?ﬂ%i‘— AP S Fgsle] A9
fr 8% BEEG Fulold, WTI 7149 AAAS BAstaat
ghoh A EAAAe] ARES F8ste] FAE WAL Exfjshd W oA}

A 23 (VECM: vector error correction model), 4% A7} ¢lom wE
21713 H(VAR: vector autoregressive)¥H-S F3ll =471 7+ Fel4
HAe} Granger ¢13AA7} EAFE o|u] Gregory-Hansen 2415 714 <
A ARE FEst AA-e 7 xe AA 7|7k FREE AR AT 33
Zhell Al S #AS} Granger FTA L] Fo] 5 A& Zlolo) 724
ste] ThsAE AR SR aEste] SALRAY] SRR EE Skt
= Aol 7]& A7 Aphsty AR B 4 Qlrk FRHSE vH3 A

L

DA 48] A el ) 245
o) 2o T 940

ool o] AL g =
€ & A7l A dnbys) Rl FRusE aed 992 gAY
AR B 2k, VECMe) 7123 342 345} dsha 24
S Adsiolch IVAeIxe Aks B4 A4S AlAska, VAelAlE
AEg Wit

ZALGAA 7 A Arel wE) FALGAAL st tlAgoe s
B Aol A3t Aoz v szl 9drk Adelman(1984)el wh=r =+
ADGAAL shte] Ager Aoz 3 xde] AAx7e] Wb e
2] Ao ZzpA o g S vAA Fr) ool ] Weiner(1991)&
Al ZF AFAE dZ3HA o] FIAA] =rhH A A 3Hregionalization) Al
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Aoz FAgeh 28y Weiner(19)+ = A1rA1 A A4 31e] S840l of
= A3 E‘G}‘)ﬂi} ole]l Rodriguez & Williams(1993)& A4 7H
Hs AHAA FALGAS AAA AR 294 A4 ‘?’Eﬁﬂ%‘ﬂr
Rodriguez & Williams(1993)= Foijxte} Fufzle] 228 Az JdEd7}
o] Aol Aslshs As AAA A, ANzt 54 A HellA A A
Hs W33 295t Agew Aosiict oo =2el 7]zx3) 7wl
185 Ao A d2drt WA AReR FAlgAe] EE-ew
Agetd ddARre R B4 A qelA AR AuHE st ZApA R
wAste] AR 7E Ads od g e] glivhd A3 AR R B S 9lS Zle|rh
5 A8k d AR A, LA 23, Granger
A EAe] F= FEH I vk FALFAIAe] FitEehE A
7he AT 1A glo] dYE RAelvty, AR Alele] IAE o
A A7HHPAE 7RI oA wiell AR A7 A o 4]
SAAIRE, Zpe] A 7L WhAs) A1 A e m ok Al IAR 5] 58
ol A-FAIA 7F S oE o] glrhd
dAoletar s gl A A(FAlg- S22, 2007)+=
FALFAZE AGst A 7FsAE TR Ripple & Wilamoski
(1995), Gullen(1997), Bachmeier & Griffin(2006), Bachmeier & Griffin(2006)
v X3 dv A7 FALRAE S AR By gk
Rodriguez & Williams(1993), Gullen(1997), Bachmeier & Griffin(2006) &

o FANGAR] B olvE wAelt o TAY wEe el
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3}o] Brent, Dubai, ANS, WTI 7} 7} Johansen 7‘)—79-'* 73’@% Alg)aloict.
A A Y] FAE $Fank)E WAk Ul ] AR A QA"
Fdg AR PAgth= S ST Ripple & Wiligmoski(1995)+

Weiner(1991)8] Aol 4] A AG7HA Alelel] S§F o5 A3kl

Weiner®] FA7= 2] A G4 ddAZolghs A& wAsilch
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Hol disf A A rE S -H HA AFTR7E TR welzta
7}5]":}’ Gullen(1997)-2 1930 45-8] 1995w 7kx]e] LMzt 5 5 o] 83l 15
N el wall SALFTEA Atelel]l FAE AAE EHFE A A
T IAE HAEGI
Bachmeier & Griffin(2006)-> 224238 F3l 199018 1999 64

A °1E WTIQ} HaﬂE% JAe Fao
e wAskdrh FALRA 1 BAE WAL AR B oRE ¥
&lqaa} ‘/l\‘ c})\}]\x]qﬂ _?_i]——/r‘7§§iﬂé% iﬂjﬁ]fﬁ% %—EH /\]Z(J_g %t—g_ Xél::_% ‘E‘&]]—&E]’
ool &

TA DAL T A5 EAMEE %LH A= 521(2005), W3-
(2006), AR G313 -7 dnl(2007), A19d-2(2013) So] ek 31213 (2005
2 f7PREA W o] 71719994 14 ~20004 2$J)J+ W olF 7|7k
(20005 49~2004d 94)9] AHF7HE ASE o]&3te] FAUARAILE] &
A Adstel ds Aok A7 7(OPEC: Organization of
Petroleum Exporting Countries)ol] 2] A3d% f7pleA= =A4f7e] W
T 5 R 229 olA] 28] Alo] R fAEle] ko] oS ERakE
© Aolth 7]E Ao Ee] FALFAA | 293} o= A 28]
em Aol vlEgA o] EAgchs ARSI

ARG 5123 - 71wl (2007)+= F-5A1742] Dubaifr, 5 A% Brent-f, v
A A WTI, solA oA Ae] Tapisfrg tIAo2 A -dFAAe] 58 A
=5 Bt B443 Bl Ef WTI, Tapis 7H4-8 #7144l #3347

I+ 7HA 8] 79 ok f7ket A3 E sk Xst

ot v AsTAI} AxE 28 ste] Granger Q1A BAS 3 A
1
1

=

K

FoAH 55 AAE A3 A2 AR G FE w AE Y
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254 -F9H (200602 WTIL, Bl Ef, Frjele] d23 de 7k <l
WS e sla) LASA R 2z o2 e Sealseh 1999 19
48 E 20054 7Y 159 7R ZALDEIE Alold] TA|A QlIHAE B

g A BAERS} Falolf, BAERS WIT 2 SARCZ feI3h <l
W7} B Folelfsh WL Aol 491 DAL e
et webd malE
4 & 7ol e .
dekre) AFE AAF WAE] o)A FARTNE k7] Ee
B Al BN F AEE BAolel 2089 oI
ATV AL A 2 Aol e Ao el
= AP siek ol & A P Fede wesel AL
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SUS S :rLi‘ﬁi‘r A5 - 71k A8 A Sk S
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& AA7| o= Akm AHA e B4 o3 2AE = Al edsta Bo] o
ol £ AFelAe Ao 3 W] A FxusE 33F Zivot and
Andrews(1992) 7S A3t} Zivot-Andrews 7442 AH W3} 7]27]
W3t A 9 7]g7] WEkE w83 ByE AArh A4GIE Aboled E4

& 2471 9] Wil o] A Wa wajo] o] ¥k

k
Yo = Byt Bit+ B, DU N+, + D d; Ay, +e, (1)

j=1

A714 DU= Ah(drift)e] FERSE vehle 7hleR el T2

SHIH(Tp ol Fd 74 1, 237 dvpdd 09 #he Zerh Ak o4&

TARLFAIAZE dEdrE HEHe] AReAE AAshe Wl dikeR
Engle & Granger(1987), Johansen(1988) -4 wiiio| 4w v gic} 12}
HEA ] Engle & Granger(1987), Johansen(1988) 54 HbH-2 -3 3]0
Fokal WS 2y gt} o] & | AstE weke® Gregory & Hansen(1996)
o o

=
Jole] PAmstE S18sH: A F9UPHS AXslsEh Gregory-Hansen

1) 9o FxEstE e d g o] X 3 Mo FxusE uke
3 G AAS o] &3 AL Gregory-Hansen &4+ HAAY dAAS FA
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3. VECM 2%

A7t 7 Feld BAI2E Granger °13ﬂr%74]% A d FAE 3
9] oo ujz} VAR(Vector Autoregressive) 22 VECM(Vector Error
Correction Model)o] AH-2 < Sl 4% 3’&74]7} ZA84d VECM, 24
W AL 9leH VARZE AR Zleleh A fAZF S o p-1 A3
Ql e @ 22 23 (VECM: Vector Error Correction Model)& th&-3} 7bo]
vrebd &= elth(Johansen 1988).

—1
AY, =1ITY,_ 1+ZFA it ()

i=1
o714 A¥ 2A#edixl YV=(InBrent,, InDubai,, In WTI) ZA57}

Hel, 11, I'e= A7) ¥ @7 2485 AXske F4745 38 vehic

—afolw, 74 B A |FRRANE] 2HAS WE ol 244

=
Agets AE 9]‘3]?14. O]UH 3}7]%}3%74% 34 93 VAREHS &

A3 VECM A}%OI 24@%}4.

A @ellA] T12] $193(rank)= S4E WEle] 9} §437] wjiel] Johansen
e MLE(maximum likelihood estimator)& Ea 15 F43s}a, ¢
(rank)E A3k Zolck A% AAl AHEE= Edo]x FARHA
o3 2k
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Ask A7) QAT FAe] FEa = A5 Hy: [ =T, =-=0
& B=00] 71249 AgWst s 4 AdaAE 2eve AL

et

1. A8 B4
B AT AL F8 Q4AAe PISA, FHAR, FEARS] HEA
Ql A AEAQ AR dakz A A FEAAWTD, Fatol o] d%7)

A(dubai), BAIEF AE7F4 (brent)2] 20034 1€45€ 20174 44717 4
2525 olgsldch BE A5E A4 HEZ A FS535sich
Aol ARSE ARl thEE 71 2FARS <E 1> Zr)

F‘IE HE,

(E 1) ZHIe7Ie] 7I=E7AH 2K US$/barrel)

B2 o EZHA} SN Z|CH
dubai 69.78 29.06 22.170 131.30
brent 72.85 29.20 23.60 133.60
WTI 69.52 25.09 2570 133.90

(28 12 =Af7Ee] 9 7Puss Bt sAfrte vlsshl
A FAE WAL AT T e BTk FARTEe] 5 7 A
T Aol glek A 2008 AIAS-EH1717F AT AR 7l oR oA
712k SASTE AASTIGAR, ol F 713k st st whEshe Af7h
£ ¥4skx sleh A WIDL Balefo} Fajolfrct &2 7S ¥4
shAA R, 20106 el A Fulolel BAIER 4ol WTT 7pA R}
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A AET He) vl ele] s AN go] B 20 FEA|duc)
old WII 7o) Ao A d4=A, Aalrls A% 272
uFxode] WTI 7}Ao] Aides ol 945 Aow 3 4 9ok

[ 1]=Hd77t HEE 0|

o
3 A
o
S
(=3
0
o 4
T T T T T T T T T
2002m1 2004m1 2006m1 2008m1 2010m1 2012m1 2014m1 2016m1 2018m1
month
witi — — — dubai

—— = brent

Al obA FARTHA L] AHAE E]lsy] $l8] ADF(Augmented
Dickey-Fuller) 73# 3} PP(Phillip-Perron) A& A3t A= <
2t} AR A 2= AIC(Akaike Information Criteria) 7502 AR A, =+
A7 dAT FAE derta 2] o9 —ir"ﬂﬂ EPEA e B
&o] A= 9lry. ADFAAE 5% ol A WTI 714 1(0)0]#] 2, Fule]
o HAlER 7HAS 1D Aoz vrepgdct 10% Oﬂ/ﬂ AR =
T L08l AeR ‘/}E‘r‘/‘ﬂr ol¢h= &2] PPAA A= WTI, Fafol+, Bl
Ef /M BE 5% oA (D22 vehd ADFRAA= A A3s
HojEr,
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TxHsE D28 INARAIT E8 o7

(& 2) ADF 2|2 AHH
ADF PP
SEHS A2ps SEHS A
Indubai -2.663(3)" ~7795(2)* -2.061(3) -9.178(2)™
Inwti -2972(3)" ~7.012(2)* -2.275(3) -9.652(2)™
Inbrent -2.569(2)" ~7471(1)* -2.061(2) -9.896(1)™

1) O AIC 7|Foz A= HA Azl
2) ke, wk w2 196 5%, 10%5olA G2 8

2 ADFZA I PPAAC Ak Asle AAGAtgel| 2}
S u) ulEA HAske dabelr) oleld EAIHS sl ZA A
A APy 1 A= <% >3 gl AR 7}*&—8— ok AlA o]

A AALe| e} Al
7}e] SFEw o) e FErbde 7] zbE = Aol sl 757t
Ao ANAEE Aow e} FAe ks (1)L Feld 2= gir) ulehA
PPAAT ZARAAANE 71522 sAlf7ke 2% ()9S bica 42
Uiz 4 glch

o

i

(HE 3) Zivot—Andrews ZAX

TEHT PN
Indubai ~4.084 7156
Inwti -4395 7 456
Inbrent -3.908 10,653

Ftwen x 2 196, 5%, 10%5230l 4 2] 3,

A

2. A7

S

EAFA el Engle-Grange B3} Johansen WHH-S FZ2H3E uledslx] *
)=l
BN

Sl A7) 9lem e WSS Hhoddk Gregory and Hansen(1996) 3-4
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3
2] Fehe WA A 7RIt Gregory-Hansen W2 72H3st A4
< AE5AHoZ WIIAAZIHA FAE 3FIARE FAsI] FAH R )
A gt Wt AR Al7|E F2stk A1 (break—point) 02 AR gk
olglr| Bk thokdt FERHE e T

=
7P SRk W g Aol 4R ZleR sidete Al AT Aol

E
2
-
PN
&
ot
N
3
St
lf‘ll'-:
g
z
X
ot
P

& Ay " 2 7|87|
A TEHSAA A TEH A
InWTI -6.16%x 2010.10 —6.20%x 2011.02
InDubai -5.63x 2010.10 —6.33x 2011.02
InBrent ~6.60:x 2010.09 -6.605 2010.09

2 1) ez 5l FolR
2) F&use] Asiel Wel As) 2ol 4 glemz 7 2440 o AR
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HR7| 98 = H@} g 23 A7) FEst A A B3R
717kell &l Johansen A 7AAS b7 Alssiolct2 AA 77k dfs)

4
r=00leke AFAE A1ASAT, =19 AP F17eA el Ao
Geht shdel BAR BAE BRT 5 AN R %%*%ii} 3k
7% shtel A WA gl
7 r=0c]2l= 5716l 8l trace 0741%0] 21.305% 5% %174] (29.680) 2.
Al AR A ik e SIS 1 Db, WL
Brent 714 7 A% 7} glel, o] 43} T} $490% walrhe AL o

olg = it

)
L
o
2L
+
N
)
v
—p
E_
paigi -]
j
Mo

(# 5) Johansen A¥ 32 H¥A
A1~ H o2l ~

wi “0ces e 12
rank | trace 5% QAL | trace 5% AIF | trace 5% U A%,
r=0 62.464 47210 42.005 29.680 21.325" 29.680
r=1 21377 29.680 14.3341" 15.410 9.266 15.410
r=2 9.701 15.410 5.768 3.760 0.571 3.760
T A 239, AIC 7[E2R AR = I AE

Gregory-Hansen 34+ 7143} Johansen 33+ 74
Dubai, WTI, Brent 7} =
]7}"1] o 3] XL7]'7"'?53JJF7’”5 & 7/4\33 vebstel o]t Xé—‘"ii H}%ﬁi

)
r:l_l
-
BN
'L
ot
i
P

8$J>oﬂ rﬂoﬂ VECM, &A% A7 %i% TZH3) o] F 7|7H20104
49)¢l tisl VAR7} o]-&-5 i)

2) T-ZH3} fupAsEE uyskR] %Al Johansen &4E AR AE A¥ rank NEE
HHEg 5 gl AV AU
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AA 7)7ke] ds] VECMS FA4& A¥= <& 6>3 rh F3243tE o
dstol A71d¥E A r|Hst dAX e s Hriiaes eskel
Fzu3} el S(Break)s HAES 71AS £S5 A3t g 2A

BAA A 24" Fxs AFS 7|Fen AAHITh F2HE o)
ZH20039 19~2010 8¢)-2 0, o]F 7]7H2010d 9¥~2017d 4
O
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E
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]
)
M

2

e

)& 1
7RI}, R Hui s A7 dAd s frolvldh s vl A
oh iR Al = femIgk dde] glol el drehiA stch sHd
Aol A xppAFe] Alde AP A BAHE fod Aoz vehd
A ARl Bt o] A tEtE FHIAR ﬁ%ﬂ% Ao et
o} wpebA] A7 7l FA LA FHE AR B D}
7St A= thax zfe|7t gl FE5H T AlnBrent, ]l -
nlo] 7pAME-2 BE AW o] o3 Agks vxA|RE WTI 714 W

5o HEﬂE°4 A 4 T B AR deblel 30

1o

3) A9 8 1%7)9 F2USE qeste] FANRLAY, AR F=
R5 Astsh W Aol7k glglth weba Bk Aok 4 AR w
sk A48l
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TZWE TRE THARAIYS S8 o7

{(E 6) VECM: x| 7|2t

AlnBrent, A InDubai, Aln WTL
0669 0520 0709
A
InBrent; 0341) (0333) 0329
0993 0870™ 0940™
A
InBrent, _, (0.330) 0322) 0312)
. 0650" 0523 0677
A
InDubai, (0.258) (0.252) (0.244)
. 0821 0650"" 0677
A
InDubai; ., 0257) (0.250) 0.244)
0266 0281 0321
Aln WTI
In WIT, -, (0216) (0.210) (0.204)
0267 0311 0329
Aln WTI
InWI%_, (0.206) (0.201) (0.195)
0547 0545 0818
BOT, - (0.195) (0.190) (0.184)
o 0.001 0.001 ~0.002
o T
(0.006) (0.001) (0.006)
ECT, = InBrent, , +0318—0873In W77, —0.200In Dubai, _, —0.091 Break, _,
(0.109) (0.095) (0.016)

T D) e e 22 1%, 5%, 10%0oll A f-23h

2) O ZF24H
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X ZMAT @ M 173 H 1=

(¥ 7) VECM: FLxHs} o|H™

AlnBrent, AlnDubai, Aln WTI,
15017 1983 1341
AlnBrent
InBrent; _, (0.341) (0.462) (0477)
A 1278 1404
A
InBrent, _, (0.464) (0.419) (0.433)
. 1072 0903 089"
A
InDubaiy (0.2329) (0.299) (0.307)
. 11247 0.870™ 1028
A
InDubaiy (0.337) (0.304) (0314)
0697 0670 0.6%
Aln WT.
In W77, -, (0.377) (0.340) (0.351)
0565 05% 063
Aln WTIL
In Wik, (0.328) (0.206) (0.306)
1.013” 095" 154
ECT; (0.444) (0.414) (0.414)
o 0.001 0.003 ~0.002
o T
(0.009) (0.008) (0.008)
ECT, | = InBrent, , +0.250— 0.866In W17, —0.190In Dubai, |
(0.072) (0.064)

T 1) e, x, w19, 5%, 10%FEllA froldh
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(& 8) VAR 2 &: FLxH3} 0|F

AlnBrent, A lnDubai, Aln WTI,
1.088 1.359 0329
AlnBrent
InBrent; _, (0676) (0.735) (0.705)
1.0 1154 0819
A
InBrent, _, (0676) (0.735) (0433)
. ~0.5%9. 0763 0.145
A
InDubaiy (0.2329) (0.59) (0.568)
. 1075 1.097 0871
A
InDubai, (0559) (0.304) (0584)
~0.120 “0.148 0046
A
In W%, (0.245) (0.340) (0.0.266)
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Study on integration of international oil markets

ABSRACT

considering structural change

Sukwan Jung”

This study analyzed the dynamic relationship of international oil market
integration. Considering the possibility of structural change, unit root
test and cointegration analysis were carried out. The structural change
dummy variable based on the endogenously determined break-point is
included for the whole period. Cointegration and Granger causality
analysis between the intermational oil prices was conducted for the
periods before and after the break-point. As a result, the prices of
WTI, Dubai and Brent showed a random walking and a co-integration
relation, and the intemational oil market was integrated. However, the
long-run equilibrium relationship and the causal relationship between
international crude oil prices were different in sub-periods. The prices
of WTI, Dubai and Brent before the structural change showed a
significant influence on the mutual prediction with cointegration relaton.
However, after the structural change, WTI, Dubai, and Brent prices did
not have a long-run relation as well as causality. The integration of the
international crude oil market can be seen as a dynamic phenomenon
depending on structural changes and analysis periods.

Key Words : Oil Prices,, Structural change, Cointegration, VECM,
Causality
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