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An Analysis on Inter-Regional Price Linkage of
Petroleum Products

Hyojun Song* and Hahn Shik Lee**

ABSTRACT : This paper investigates the relationship between the oil price and the major petroleum
products prices at the trading hubs such as Singapore, North West Europe and the US New York Harbor.
We focus on the lead-lag relationship between the weekly petroleum prices from 2009 to 2016 based on
the vector error correction model. We find that the oil price leads the prices of petroleum products in the
long term, while there is bidirectional causality in the short term. On the other hand, prices of petroleum
products in regions with high import dependency, such as Europe gas oil and jet fuel price, are exogenous
in the long term. We also present evidence that prices of petroleum products in region with a large
global-market share lead prices in other regions. However, if the region is in an over-production situation
and low industry concentration, it may lose its price leadership due to intense competition. The result in
this study can provide a useful information to petroleum refining companies in forecasting fluctuations of

product price, and hence in planning their regional arbitrage trading activities.
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oA 370 9] A TAI7E EA R
A 714 A& 2= 971k oAlol, 9, ul%
@ A7 EA S ety s Y] o
SRR, Ohg oA W 3
Ak 17} i,

(& 4-1) Johansen AH™N 2ol¢t 2XE

G A=

e

a3

He &3l

AR Trace Max. Eigenvalue

(# of CE) & 5% AAA | FrelEE & 5% AR | frelEE
0* 119.3286 47.8561 0.0000 52.3750 27.5843 0.0000
1* 66.9536 29.7971 0.0000 33.8719 21.1316 0.0005
2% 33.0817 15.4947 0.0001 31.4122 14.2646 0.0000
3 1.6694 3.8415 0.1963 1.6694 3.8415 0.1963

e 5% wSlolA APl 14Ee uld.
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MOMZ T1zie| x| 2+

(B 4-2) Johansen ZX| 2|$t SXE HHE AIHER)
AR Trace Max. Eigenvalue
(# of CE) s 5% AAIA | FojstE ¥y 5% AAIA | FolEE
0* 102.0854 47.8561 0.0000 46.9210 27.5843 0.0001
1* 55.1645 29.7971 0.0000 34.9739 21.1316 0.0003
2% 20.1905 15.4947 0.0091 17.6255 14.2646 0.0142
3 2.5650 3.8415 0.1092 2.5650 3.8415 0.1092
T+ = 5% HRolA FAF7HEol 71 S 9nigh
(B 4-3) Johansen ZX0l 2I$t SXE A AIHEER)
AR Trace Max. Eigenvalue
(# of CE) zk 5% AAA | FelgE ¥y 5% AAIA | FolEE
0* 140.776 47.8561 0 59.5535 27.5843 0
1* 81.2224 29.7971 0 54.0518 21.1316 0
2% 27.1706 15.4947 0.0006 24.389 14.2646 0.0009
3 2.78156 3.84147 0.0954 2.78156 3.84147 0.0954
Fre % WSlolA FARsHe] Z1ZkEe ofulg.
4, AY xRy A
2 QAR PR, AR, FRRE WL AT A AR A%
412 14151 191 9] 9349 Ao ol <3Sl Sl 4 1,
B A4 ol 4] A3k w420] A|3) o] 64| SC 7] 2ol o8] 3 AG, FE
T B ARF1RE SIS
<3 5-1>9] YR7Ie}2H A 22 FR 7 2l oy R e] Ak o
A4gapel A7k 5% Aol AL RS 7P AL ofAlol, £, vl
HEG 7FA ol Ak, AR7HE A0 2§02l 4| 2ol o= AfTeA 24 7]

MRS 712 0 2.0 7] ABATE B W, 2 A9 kG A A A6k

5) A% Fak by 439 Al Nt GFS WADE AR 28 RO 2 B 244
S8 sty ARE olapy FEof ofF 5

It AAA, 2014). Oloﬂ Schwarz Criterion | %5 o]-8-3}
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222 R AN 1A At g Aoz 4T 5 9k
<I6>T <Y 2> W FUG AES) Thelo] A2 319 A9 ml=e] 2010~
20159 315 Bt 32,68 WS & lo] v]e] kg2 2E5He

2o star glek. ofol ke 22 A JFo] 2 vl kG A1) G e
el ek G 4 525 2290l opAlok A F717 SR B 450 L S5
A obAlok kG 59 25% vl o] ©JE3L 1 Qo] )5 TR 7o) G
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MRHE 7t49] X|F 2H AAY 2A

(H 5-1) X4HEYH ZHER)

Has AA_Gas AE_Gas AU_Gas ABrent

ECT1 -0.1832* -0.0066 0.0063 -0.0533
A Gas, —0.9767 Brent, , —9.9426=0 | [-3.7710] | [0.1332] | [0.1097] | [-1.2305]
ECT2 0.0622 -0.1439%* 0.1070* 0.0186
E_Gas,_,—0.9571 Brent,_, — 9.2851 =0 [1.4973] [-3.4152] [2.1893] [0.5025]
ECT3 -0.0597 0.0199 | -02679* | -0.0364
U Gas, ,—0.9584 Brent, , —13.6170=0 | [-1.1821] | [0.3879] | [-4.5109] | [-0.8097]
-0.0159 -0.3167* -0.1774 -0.1803*

A ;

A_Gas(-1) [-1.1767] | [-3.4635] | [-1.6726] | [-2.2433]

-0.1130 0.1511* -0.0581 -0.0381

AE_Gas(-1) [-1.6393] | [2.1619] | [-0.7163] | [-0.6197]

0.3653* 0.3976%* 0.3425% 0.2292*

AU_Gas(-1) [5.0530] | [5.4222] | [4.0268] | [3.5563]

0.1251 0.0895 0.1046 0.2378*

A :

Brent(-1) [12016] | [0.8477] | [0.8544] | [2.5633]

C 0.0263 0.0175 0.0474 0.0085

[02018] | [0.1325] | [0.3088] | [0.0731]

Adjusted R? 0.2062 0.2054 0.0978 0.1018

LM Test 0.8780 0.5781 0.6839 0.9410
Heteroskedasticity Test 0.0110* 0.4194 0.0161* 0.4495

Bk t-Zho|H, *= 5% oA HF §oJgke oJulgh Lagrange Multiplier Test(Breusch-Godfrey
Serial Correlation LM Test)= @ 2}3}0] 217|410 ol L& AASH= A o0& ARIAL 2p7|AFT o]
8128 YEl W, Heteroskedasticity Test(Breusch- Pagan Test)= @ 2}5}10] o] EAMY o 25 A A
SHe A2 TR o] Eabol 9182 ekl

<3 522 AR7IH 2 A9 A 74 2w ey R o] Aafol 9315

o) A4t 5% WA FAR O ReId AL obxlo} A vIFe| A AF o=, B

7| BAGA] 8717k obAlolek vl A5 k2ol vl A Qlabgo] EAEHE v,

W R1R71SH R AR 7129 A AT AT fol5H) e A0 Lt

U 471808 0 w5 sha wEe] SRS 0A o ASR et 2 U7t
73 AR 7120l 7] BACNA kel E msick

AT o Al E Sl 2l M 7] A3 A & 73 obAorel 1 A 7t
Ao| FF 22 Y7ol vl= Bt 7H ol G vIA AL AR Y7ok vl G 7F
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MRHE 7t49] X|F 2H Y 24

4

=

(B 5-2) QA-HRYE AiHER)

H AA GO AE GO AU GO ABrent
ECTI -0.2031%* 0.0391 -0.0090 0.0498
A_GO, ;—1.1139 Brent, —1.1602=0 [-2.2788] [0.3917] [-0.0829] [0.5447]
ECT2 0.0773 -0.0760 0.1444 0.0398
E_GO,_,—1.1111 Brent,_, — 1.7290 = 0 [0.9286] [-0.8140] [1.4180] [0.4661]
ECT3 -0.0063 -0.0311 -0.1727* -0.0710
U_GO,_,—1.1056 Brent,_, —5.5674 =0 [-0.1483] [-0.6527] [-3.3262] [-1.6295]
-0.5527* -0.5943* -0.6683* -0.5668*
A -
A_GOCT) [-4.8747] [-4.6767] [-4.8212] [-4.8746]
0.7584* 0.7000* 0.6032* 0.5697*
AE_GOGD) [5.2607] [4.3322] [3.4224] [3.8532]
0.0410 0.0449 0.2667* 0.0616
AU_GOCD [0.4648] [0.4534] [2.4702] [0.6797]
0.2204 0.1666 0.1374 0.2305
A -
Brent(-1) [1.6858] | [1.1171] | [0.9313] | [1.7009]
C -0.0035 -0.0011 0.0100 0.0172
[-0.0311] [-0.0091] [0.0733] [0.1506]
Adjusted R? 0.2756 0.1314 0.1554 0.1351
LM Test 0.1659 0.6433 0.8149 04111
Heteroskedasticity Test 0.3002 0.5302 0.8380 0.3983
T <3 5-1>9] F xR
g 1) X948 drdd|el 7|EESE
B0%
60% /
~ / —O— AsiaPacific
o Ij/ —{+Western Europe

20%

0% r

CR3

CRS

CR7

us

£ CR3/CRS5/CR7& Zt A FAA A 37057074 7190] AAsl= AH] Fne] v]S54.

A}&: Oil and Gas Journal, EIA.

137



o0} u}iy}x]i @7
A A= kol A4 & Woli= <7t itk t7] BAlo A] YG7ket obAlo} E-G 7}
° e S u = A0 R Ho|x|uk A7

L
b =
of
ool
o
N
=
e
lo r
rg
>,
12
o
ox
oX,
©
>
S
o)
=
S

=
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o) 1418 o] E12 Aol vl 28k Akl s, Al Aeto] ehui g o
8 4= QIERID WHA 7 G AR A9 AR} fAH A R
S Sqiepo) 4 0.0) 24%0] 0| S Y 3k 487 EA 5L, Awle) 7| YA FE
A AR 0.2 2 o] 7] Aol ShelgAE Holt 20102 SN HTH<E
2]

>
B <1 352 <H5-1>~ <E53>0) 4 A FG, A%, FERE

o
Ag7bok 2] 2H B A ) THA ARTAE F A 02 Helsto] Lehd Aol

(# 5-3) QAHEY AIASRH)

H AA JET AE JET AU JET ABrent
ECTI -0.4076* -0.1034 0.0057 0.0108
A_JET,_,—1.1162 Brent,_, —1.9030 =0 [-2.8788] [-0.6605] [0.0332] [0.0744]
ECT2 0.2927* 0.0371 0.2430 0.0267

E_JET, ,—1.1594 Brent, ,—1.1575=0 [2.5183] [0.2887] [1.7193] [0.2235]
ECT3 -0.0220 -0.0413 -0.2978* -0.0485

U_JET, ,—1.1481 Brent,_, — 1.7888 = 0 [-0.3412] [-0.5788] [-3.7932] [-0.7306]

10) AR9Re Tel §7 G2 A GRG A4 b 2 gL vl
Z] o4

32 3t glek. olo] wet f7Hs AR X3 e A

Al shz 7P 2 fdlo] Han glow, fodo] wA Uehd ofAor Fa 7HHo] B g st Qlrk
11) <& 6>& K1 opAjo} HH*%, AR FER AF F FERY & £F wFol 7P an, 201020154
710l s et 12,60 S FHOR $E0t] §Y FETET oF 10%0] o] Eth<ad 2> F=2).
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(E 5-3) QX 2S Ak

MRHE 7t49] X|F 2H AAY 2A

5t

4

Z22) (Continued)

o
H 2 AA JET | AEJET | AU JET | ABrent
-0.3955% | -0.3304* | -0.3912% | -0.3876*
AAJETCT) [-2.6990] | [-2.0394] | [-2.1950] | [-2.5704]
0.1648 0.0555 -0.0063 0.0955
A _
EJETCD [0.9171] | [0.2795] | [-0.0288] | [0.5163]
0.1583 0.1531 0.2833* 0.1159
AUJETCD) [1.6644] | [1.4562] | [2.4492] | [1.1849]
0.4082* | 0.3704* | 03626% | 0.4217*
A _
Brent(-1) [2.8864] | [2.3688] | [2.1082] | [2.8979]
c -0.0082 -0.0096 -0.0213 0.0110
[-0.0720] | [-0.0760] | [-0.1533] | [0.0932]
Adjusted R’ 0.2055 0.0894 0.0956 0.0788
LM Test 0.0240% | 0.0342* 0.0791 0.2047
Heteroskedasticity Test 0.1370 0.5377 0.2838 0.2483
F T <E 5-1>9 F xR
(F 6) MRAE X9E £ HIF ¥ & +F(2010-20153 HH)
A& Bt Asia Europe Us
Qe /) 5,396 3,201 8,892
kg (F=9 H3) (23%) (14%) (38%)
M WE/Y) 190 1,100 207
(52503 (4%) (35%) (:2%)
S /Y 8,419 7377 4,022
. (F=9 H3) (32%) (28%) (15%)
e fliz-zekd wg/) 592 -737 810
= ) (1%) (-10%) (20%)
2gaKA wj/Y) 2,302 1,560 1,459
Smo (=9 HB) (35%) (24%) (22%)
eor fllssZeRd wig/) 182 -376 50
(52503 (8%) (-24%) (3%)

= Asia9] 7§ Asia Pacific A1 43¢,

A}&: BP Statistical Review of World Energy 2016, THS Energy.
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