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HHAXIZHAT @ HM19& M 1=

and Bessler(2009), Mohammadi(2009) 5 Hw7|A]|2] oA A4zt HH
e AARE BAsRe.

Asche et al.(2006)2 199578 39 St AdrkerbA, 4744, A7t
Aol Feld BAE 2Asle 2 A5k Ak, 9471, 9 2
A7 /AE EAeka, AfrbAe] FEA Qs v e At
AH7 A AgsAe we EdkE A olal AL walrl Bosco et
al.(2006)=> 20041d4-E] 20061 d7HA] frElellA] ABAAe] As AdS HE
shoich 59 AHAAHAPX, EEX, EXAA, Powernext) 7V4 7t 53415
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HHAXIZHAT @ HM19& M 1=

H A A S A 9(1»55_} Zlolt},

Threshold 24 717> Enders and Siklos(2001)7} #|qkgt 7 A A&
ot WA AR WA flvke AFTMEH)  p = py = 0)S AL
AF7Hde] 717behd s WAVE EAlRbeaL ekstar, agA) ehowl
AL AL gleka wtgch 4 AR WAL EAEkE A S A
oh AFTHE S eake] 2AIFe]l WAA(H, :p, = pyolztes Aol
H

THA(Hy 2 py > po) 2RI 0] vt o]z ZlE &)Vl
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L A2 24

TAf7HE AA SR HERE] WTL HAES, Fatolf 71 7143 5
vel AH A2 AEgHA7HA (SMP: system marginal price)?] AAIAS 43}

7] S8 2001 4958 20199 997kX| 9] YHAtEE AHEskla 20156 7|
T 7o 2SR AT AR BRI, AArA S &
R Bt s B el e e e o

<E D& ARRE| 7| 2EAEE AAek, [OF 1 FolE Hesth F
e e 7] Aol gl A Sl PA T SMP7HA S Blssh 2
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E5E o HEHAL e =l Z|CH
WTI 63.92 25.76 19.40 60.20 133.90
dubai 64.53 29.09 17.69 60.81 131.20
brent 67.26 29.45 19.06 63.02 133.60
smp 95.63 36.41 36.08 88.11 185.14
23 A
WTI dubai brent smp
WTI 1.00 097 0.98 0.74
dubai 0.97 1.00 0.99 0.79
brent 0.98 0.9 1.00 0.79
smp 0.74 0.79 0.79 1.00

F: A f7H= US$fbarrelo] 1L, smpe Y/kWhe]

[ 1] AAIEL| 0|
Q7P A USSR A WIS SRk Aol et 4}
dzag 43 oe Tesaht 2AE A9 8 1 SUAee A
w342 F57] glgl, PP( Philli Perron) ﬂﬁ«@} Hatel 3, 1 ATk
< e Pl sk 4 Ao e 23 mol, Schwert

(1989 71T pa = 12(152 ASTELD |12
RE R ‘Tﬂ‘i—rA S| 4] 89

34| @A, P_,I o] A5 19 5 Ao JERT)

3 2008 A7) PP FU st LB, i SR o
& WII 744 ool 2 A= Fhrmet 27 BHDAR, AAFEI7] 015
olste] AleLes) el Slel A o el el of2I8 sk 45444

6 A b, A zfa}f; °ﬂL1ZH 7}7& BT AT wolA ] Aol FAE
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HHAXIZHAT @ HM19& M 1=

upeba] B delA ARgehe Be AAAS 13k At F A (DA

og gk 4 ek
(& 2) chel2 A3
PRz
s A s
Insmp -2.070 =10.694s
Inwti -1.095 10471
Indubai -1.898 =11.152%%%
Inbrent -2.130 —13.01 3k
T sl 1% oA 3t
2 AFEA 73}

FTALRHWTL Fatelfr, BIER)7HA3 A=7b4 ZF Phillips and Quliaris
(1990) ®H ¥ Johansen(1991) W o= At 7A-e] A=y, 1 A3}
+ <3 3>3} Zr} Phillips and Quliaris 74>
sicke AF7H S 718k Aom yvepgdtks) =4 darbd 3t seidet
AY7tAe] AgEeglvks & ¢Jvldc) Johansen 34 AAS ¥
A47F 0r=0)0leke AF7HE 7148IA] e r<=10]2k= ;fw—m_g& 7]
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7) R3S W Zivot and Andrews(2002) W91 A A3k A4 wE AAde] 1)
e ST 5 3siek
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Phillips and Quliaris A& Johansen

A= A

Insmp~InWTI -36.025%*x r<=1 379+
r=0 4838

Insmp ~Indubai =41.402#5 r<=1 343+
r=0 51.42

Insmp ~Inbrent —39.602sx r<=1 3.37+
=0 4860

Aol A] wens 1%67FllA frol 3
e TS A

1) Engle-Grnager 34+ 4
2) Johansen Z& & HANA ++ 5%

T JARCEADE Hlolvbs el 3l 7] el ;zﬂvﬂg} #7472k
| Sdid FxAsp st AE #d + sdrh
Gregory and Hansen(1996)e] A& s}5o] FAMs7l EAlgel e o] & ¥
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HHAXIZHAT @ HM19& M 1=

[O3& 2] CUSUM JR=H35 Z4d

Insmp~Inwti

OLS-based CUSUM test

E < - B § \//f\//
= = o
. . T T
2005 2010 2015 2020
Time
Insmp~Indubai
OLS-based CUSUM test
e - T P
P=3 Fich ' Y
= < = = 7
% B, (’
H g ) il
3 s
T o
= . 45 B Sk o~
a s O Gz
= ., i =
i [+ > T \\ fl
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7453171 913 Bai and Perron(2003)¢] Akt HSHHS o] &3t Bai
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and Perron W2 A7 2 A7|d8dAlol] 322 W3z} 9lA|qE, 3}
7F A 3l 9 AZIE AR o ¢ §S o) RS S4E 8
A 4 glrk <E & FAAAIZ Yepith BIC 71FeE AR

: 01424_ 99L& v=re] Aldedd *B*&%ﬂ’% fﬂli SA A A Al W

m=0 m=1 m=2 1 breakdate | 2 breakdates
2008(8),
Insmp~InWTTI 24.498 82.5%4 97.926 2008(8) 2014(9)
_ 2008(8),
Insmp~InDubai 22.064 89.964 109.919 2008(8) 2014(9)
2008(8),
Insmp~InBrent 13.450 89.060 109.296 2008(8) 2014(9)
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Aol FAE A 2 v A
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HHAXIZHAT @ HM19& M 1=

(¥ 5) Threshold 2X&8 FXzZal(H™ 7|Zk 2001.4~2019.9)

TAR 238 M-TAR 23
TAR-1 TAR-2 TAR-3 MTAR-1 MTAR-2 MTAR-3
A2} 1 1 1 1 1 1
004Gk | 0164wk | -0160%sx | -013wekx | -OlAZex | 0,142
1 (0.039) (0.041) (0.041) (0.041) (0.043) (0.042)
SO0Adws | 0197wk | -0180%kx | -0160%xx | -0206wkx | 0197wk
P2 (0.044) (0.041) (0.048) (0.040) (0.046) (0.044)
0.365%#* 0.37&kx 0.366% 0.362%% 0.37 15k 0.360s3
v (0.063) (0.063) (0.063) (0.063) (0.062) (0.063)
Hy - _ _ -
oy = | 1256w | 1548w | 14368 | 1266w | 161w | 147650
1
H0 : N
N 0.007 0.276 0.106 0265 1413 0.808
PL =P
Z s ok e 196, 5%, 10% ol 4] 8-2]8

9F4 Bai and Perron(2003) 73H3t A elA A" F W L3t
A171(20089 84, 20144 99)E 71FeZ Al F7H20014 4¢~2008 84,
20081 9% ~2014d 99, 20149 1094 ~2019 9¥)o 2 FRale] Uf7t4=
AG7A 7F AR $AE AHEgeh <& 6> Phillips-Quliaris 7174 3}
Johansen 34+ A ZA3}E epdc} Phillips—Quliaris 742 -3 7|7kl
b 37

A Ades1 Az A g 4= 9lA|%F Johansen

H47H4 b $AE WAE 2

il

T AR M= 2 713 Aol A $AE $ VS skl

Phillips-Quliaris
TN E FAE BAE B o

H
r
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Phillips and Quliaris A& Johansen
0104~ | 200809~ | 201410~ 0104~ | 200809~ | 2014.10~
200308 | 201409 | 201909 200308 | 201409 | 201909
A r<=1 | 347+ 2,90+ 927+
TSV”VI%I -15456 | -7606 | -10316
=0 | 2176 925,02 26.73
— r<=1 | 545+ 3,03+ 577+
Eféﬁﬁai 16687 | -58%6 | -8199%
=0 | 272 %693 2084
N r<=1 | 359+ 2,66+ 643+
E;?fm -16562 | 5744 | -89124
=0 | 2238 %.16 2163

1) Engle-Grnager 3-8+ A A sz 1%l 4§23
2) Johansen FAH ZAA A +& 5% T4 AF7HEAE A

SPNEI »}EME} LE LS A i B BAE
7)—\] [¢)

Threshold 5‘3—753.%} ZAAe] & A
ghe AS aedeh, 97 A8 3 A7 E A Exleka, o
W} FHo 2L o] HHAOZ o] Tolalrka B & oItk 979
ZA A o] A A ol2hz AL ot 7|7 el E A olA ek

N
ot
2
Mo
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HHAXIZHAT @ HM19& M 1=

(& 7) Threshold

TN FFAB (T2 )

AR & M-TAR &
TAR-1 | TAR2 | TAR3 | MTAR-1 | MTAR-2 | MTAR-3
A2k 1 1 1 1 1 1
0275k | -0206kx | -0295wkx | -0273%k | 2380k | 0254k
1 (0.096) (0.041) 0099) | (0.090) (0.029) (0.091)
C0286ksk | -0300%kx | 0297wk | 0288k | -0390wkx | —0.338wk
P2 (0.084) (0.041) (0.085) (0.088) (0.094) (0.091)
0370%k% | 0386wk | 0370wk | 0371wk | 0A0Zwsr | 0360k
v (0.102) (0.063) ©.100) | (100 | (010D | (0101)
H, :
07 | QA0 | 10.681skx | 900wk | 9A0Tskx | 11550mkx | 10175
pL=py=0
]—]0 :
N 0.008 0.034 0.002 0,014 1418 0.444
PL= P2
Z s n 2 195, 59, 1006 2ol 4] 2] 3
(H® 8) Threshold Z2X& F=™Zu} (32t 2)
TAR 28 M-TAR 23
TAR-1 | TAR2 | TAR-3 | MTAR-1 | MTAR2 | MTAR-3
A3 1 1 1 1 1 1
012005 | 02045 | -0205kx | -022wkx | -020dwex | 020 dwks
A1 0088) | 0083 | (0088 | (0072 (0.074) (0.074)
0117 | 0135+ | -0135% | -0041 | -0.089%sr | -0092
P2 0073 | 007 | 0076 | (0.008) (0.090) (0.090)
0230 | 0257+ | 0261+ | 0219 024555 | 0249
" 0115 | 0113 | 0114 | 0063+ | (0113) (0.113)
H0 :
S| 372k | AI21s | 41426k | AQIlwex | A582xx | 4567k
pL=py=0
o 0553 0371 0376 2675 1199 1137
1~ P2

T e ek 196, 5%, 10%

FLAA el F
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{® 9) Threshold 3X& FH™Zu} (77} 3)

TAR 2 M-TAR 2%

TAR-1 TAR-2 TAR-3 MTAR-1 | MTAR-2 | MTAR-3

B! 1 1 1 1 1 1
-0169x | 0182 | -0.185%x -0.154x ~0177x -0.183#x
1 (0.080) (0.081) (0.083) (0.087) (0.083) (0.085)
~0.202+ -0.202+ ~0.209+ 0213 | -0207+ | -0210%
P2 (0.102) (0.104) (0.106) (0.091) (0.100) 0.102)
0.308+ 0.300%+ 0.202:x 0.304:x 0.20Q:x 0.290+x
v 0.127) 0127) | (0.120% | (0.126) (0.125) (0.126)
H, :
o 4,098+ 4,288+ 4,290 4,187+ 4,306+ 4,295
pr=py=0
}[0 :
o= p 0.064 0.024 0.106 0.219 0.054 0.042
1= M2

o s 1%, 5%, 109 S04 £21%

& el oA Wl EAsta, A 2] Qi) wtel §4
Aol AR Adste] A7AdedA Hold eate] 249 A
F7]88E FAskolch <& 10> WA el SRR Wl i
A7HA 9] whe5 AbR7] s8] A 7|3kl SMP 7R g% S5
T AR FAT AAE e

H714 7 A A7 (-1l AR B o] (t)7] el 23~24% A=
3 8E= ez Jepgdth Ar|Hoz FAfrkel AHIPALS k()] A
b Ao R AR ES AH P Wi §23 &(-)9] FEgS
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HHAXIZHAT @ HM19& M 1=

(2 10) 2Xt-HE2H: A 7|2t

A InSMP, A InSMP, A InSMP,
0.189 0.192 0,194+
AlnSMP
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LESIEOIE Relation between Oil Prices and Electricity Prices

Sukwan Jung® and DooHwan Won™

This study analyzed the relationship between the oil prices of WTI,
Dubai and Brent and the system marginal price (SMP) in Korea from
April 2001 to September 2019. A threshold cointegration method is
used considering nonlinear adjustment processes. In order to confirm
the robustness, we analyzed overall period and the sub-periods based
on two structural breaks occurred (August 2008 and October 2014).
The results show that there is a long-term equilibrium relationship
between oil prices and SMP, but the adjustment process is
symmetrical. This is consistent without respect to the periods.

Key Words : Threshold cointegration, Qil prices, System marginal price,
Nonlinear adjustment, Structural change
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