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Phase 1 Phase 2 Phase 1 Phase 2 Phase 1 Phase 2
N -0.059 -0.436 ~10.587x -0.320 16515 ~1.85 sk
! (3983) (0.3%5) (2.766) (0.593) (11.863) (0.559)
N .28k 0.282sk 0.025 0.269 14575 0523
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N -5.393 4743 ~76.504555 -9.718 44,354 -5, 674555
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8 1.01 2555 0.997:5x 0,702 109205 0.81 25035 1071 x5
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(117.562) (99.695) (121.407) (114.220) (126.717) (144671

const

R2 0.873 0918 0.898 0.910 0.881 0.873

Phase 1: 1997 149 - 2005 64, Phase 20 20051 79 - 20154 4%
nn, w, iz 24719, 5%, 109 o 5olA frolde oJulg
235 Qe EELAE ol

1. HoPg AR 24 2 o A

M) MAeAE 27 ool A ash A4 $4uge o 43}
of FAfAIES WA ARAE S BAelele vl
3, 717 1604 A A 0] FAASAEA A WE
o2 gAol} 7|7t 2elMe E A SAEA A da)
4o Ao vebdeh o, A a3 25k A1 1o

= Al AFAlIEA 2 AR o] EAjsA] eggker 713k 264 = F)

%
_{E
B

Shgol Aol Al AR o] EAshA Skw el AT AR o] =
Ashe Aoz vebie

gh?
12
o,
~N
2 7
Sl
=
>
o ©
-
PN
=
A
e
1
ﬁ
=
o
[o
i
o,
=
~N
p
2
'l
&
=



20 MRHEARS] JhHu| D} ARR|H o7

g A 2o Aol niE o syl ulthA #A4 el nlste] HAts)

-
% e F7hste] 0] flol S WA BT A
WY ARG Felstel Fstlh wyel ASE F A
e, T ARAENA, 9f B T e AgAuE et
o (19974 14 ~ 20054

of,
N
2
Al
[NCI i
>
>
opo
)
(o
A
M
1%
N
L
Hoz
offt
e,
—OL
ey
~
L
[—

Pi=a,+a,C+AQ, (3-1)

m m

! !
AP, = _EOJAPtti+ _Ea;APtii—"_ Eﬁquti—i_ _Eﬁ;Aq:i (3-2)

i=1 i=1 i=0 1=0

+ YN AQE DN AQ +0TECT . +6 ECT,_ | +e¢
i=0 =0

Q F ARAE A4
P 3 ASAEH

C U =M

ECT : F) 444157145 24 we7bael 471394961l 243



X ZMAT @ M 143 H3=

N, e
]
o3l
lo
=
=
o
M
1
ol
)
K
=
o3l
lo,
>
=
N
j=9
=

o)

T
1
o
o,
o
3
)
o

(# 4) =l MEHZEe AEXHi=ES o248t HtiEgdd 24 2o

Gasoline Diesel Kerosene
Phase 1 Phase 2 Phase 1 Phase 2 Phase 1 Phase 2
Short-run
ot 0.9545xx -0.040 0.926%x 0.390s%x 0.998xx 0.463#xx
! (0.131) (0.120) (0.141) (0.136) (0.132) (0.104)
-0.249 -0.233%x -0.220 -0.185* -0.108 —0.280%%x
2 (0.168) (0.108) (0.176) (0.109) (0.181) (0.083)
_ -0.276%* 0.408%xx -0.141 0.021 -0.157 0.038
“ (0.107) (0.110) (0.120) (0.131) (0.106) (0.114)
o 0.508#xx ~0.390xx 0.293#* -0.113 0.283*x* -0.108
2 (0.108) (0.098) (0.125) (0.099) (0.110) (0.108)
ﬁ+ 0.759x 0.929xx 0.735%x 1.246%3%x 0.91 25 0.854
0 (0.348) (0.150) (0.368) (0.150) (0.333) (0.108)
o -0.336%
! (0.199)
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e 0.483 0721%%x 0775+ 0729+  0734%x 051 1%
0 (0.361) (0.090) (0.373) (0.104) (0.345) (0.066)
- 0.005
! (0.157)
o -0.004 0.010 -0.006 0.008 -0.005 0.012#
0 (0.006) (0.007) (0.007) (0.006) (0.006) (0.005)
- -0.002 -0.001 0.001 0.003 0.005 0.002
0 (0.006) (0.006) (0.006) (0.005) (0.006) (0.004)
o ~0.30455 0309k —0.288xkx  —0426xkx (). 285wk
(0.102) (0.096) 0.075) (0.093) (0.052)
, -0.122 -0.203# 0.006 -0.127% 0.020
(0.090) (0.114) (0.060) (0.074) (0.038)
Long-run
1,012 094455 1.093%xx  0.990%sx 1071
(0.081) (0.084) (0.034) (0.086) (0.042)
-0.009 0.002 0.006 0.010 00475
(0.007) (0.008) (0.009) (0.008) (0.011)
293,645 181.370%+ 142,988+
140.698++  ~191.035+
const * * *
(69.370)  (102.018)
(45.676) (68152)  (81.010)
Adi.R2
0.522 0.666 0478 0.771 0.560 0.805
Short-run
Asymmetry test
Bl =8 0.239 1216 0.005 730055 0.109 637035
B =5y 1677
X8 =38, 0.420
A=A 0.042 1.187 0.442 0.262 0910 2.089
0t =0 3.051% 0.387 6871+ 5.320%%  17.306%x
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Market power test

Hy:A=0
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H )\, =
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(B A-1) FUMSHZEIIZH W IAMSHE7t2io] HolT 2d At

Level variables Ist difference variables
ADF PP ADF PP
Phase 1: 1997.01 - 2005.06
Domestic Price
CGasoline -1.981 -2.153 ~6.485x ~8.45 7%
(0.2%) (0.224) (0.000) (0.000)
Diesel -2.485 -2.012 —5.71 5% —7.253xx
(0.119) (0.281) (0.000) (0.000)
Kerosene -2.524 -2.020 ~6.041 % ~7.106% %
(0.110) (0.278) (0.000) (0.000)
International Price
Casoline -0.210 0.529 ~6.746%* =10.378*xx
(0.937) (0.936) (0.000) (0.000)
Diesel 1.007 1.196 =7.90735% =767
(0.9%4) (0.99) (0.000) (0.000)
Kerosene 1.081 0.856 ~5.8905# ~7.818xx
(0.99%) (0.992) (0.000) (0.000)
Phase 2: 2005.07 - 2015.04
Domestic Price
Casoline -1.909 -2.006 ~7.192%% ~6.2505 %
(0.328) (0.284) (0.000) (0.000)
Diesel -2.602x -2.077 -5.366%x —5.369xx
(0.093) (0.254) (0.000) (0.000)
Kerosene -2.139 -1.981 5502k —4.7766%xx
(0.229) (0.29) (0.000) (0.000)
International Price
Casoline ~2.964x -2.481 ~6.995%x —6.841 x5k
(0.038) (0.120) (0.000) (0.000)
Diesel -3.115%x -2.387 —6.882sk —6.980%
(0.025) (0.145) (0.000) (0.000)
Kerosene ~2.688% -2.402 ~6.865% ~6.920 5
(0.076) (0.141) (0.000) (0.000)

s, ok e Z7F 196, 5%, 10% freleseell A o 3hE onldt
Z3 ok P-values 9v|g
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(B A-2) HIOFYE =2 3H

9
OH
A

a4d 21

Phase Test Gasoline Diesel Kerosene
Phase 1: ARDL Bound test 10.654% 3 8.5 10.438#x3
1997.01 0.874 0.053 0.093
g0 reuseh - Godfrey test (0350) (0818) (0.760)
Phase 2: ARDL Bound test 10.906% 3 13.957 %3 5.198#:
2005.07 0.009 0.732 0967
Coppgq  Dreuseh-Godirey test (0925) 0.392) (0325)

s ok w202 1%, 5%, 10% ool A ol dhs ol g

Z3 ok P-values 9vIg

ARDL Bound Test®| #-77Hd-& A7|dgd A7} 2487 derhe A

ARDL Bound Test®] &4 1969 A8 558 5% AFgh 4.16, 10% Ak 3519
Breusch - Godfrey test®] FAF7Hd-& zAp7|AFde] EA87] ks A

(B A-3) MRMdE =28 Heol el 48 Zor1zh)

Level variables Ist difference variables
ADF PP ADF PP
Phase 1: 1997.01 - 2005.06
Consumption
Casoline =711 00k =724 —6.876%xx —17.493%xx
(0.000) (0.000) (0.000) (0.000)
Diesel -1.222 =3.723##x —7.989:xx —-20.915%xx
(0.664) (0.004) (0.000) (0.000)
Kerosene =7.005%sx —4.934x% 6081+ —8.197s:x
(0.000) (0.000) (0.000) (0.000)
Seasonal Variable
Cooling Degree 8549w —4. 255 —5.498xxx —5.210xxx
Days (0.000) (0.001) (0.000) (0.000)
Heating D D 9043 —4. 458+ 6,800 —4. 8503
cating Degree Days (0.000) (0.000) (0.000) (0.000)
Indices
. -2.033 -1.717 —5.395sx =529 s
Consumer Price Index
(0.272) (0.422) (0.000) (0.000)
. -0.652 -0.784 —6. 756+ —6.781 %
Producer Price Index
(0.859) (0.824) (0.000) (0.000)
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(H A-3) MRAME =&+ Ho| B2 A Zak(71ZE )(AlIS)
Index of Industrial -0.226 -0.800 -9.190%xx —18.061
Product (0.935) (0.819) (0.000) (0.000)
Interaction Term
. . -1.731 -1.848 —6.446% %% —8.245%%
Gasoline Price - CPI
(0415) (0.357) (0.000) (0.000)
) ) -1.064 -1.224 —5. 7554 =722
Diesel Price — PPI
(0.729) (0.663) (0.000) (0.000)
. -1.603 -1.675 6022+ =7.001 553
Kerosene Price - CPI
(0.482) (0.444) (0.000) (0.000)
]tﬂ—

s, o, 7= 2 1%, 5%, 100 ROl folgg o

243 ore P-valueE 9vl3t

(B A-2) MRHIZ 284 H4o| Bz

=4

a3 Zar1zt 2)

Level variables

1st difference variables

ADF PP ADF PP
Phase 2: 2005.07 - 2015.04
Consumption
Gasdli -1.817 —4,.862xx% -8.693%xx —22.438*xx
asolne 03 (0.000) (0.000) (0.000)
Diesel —-9.529%xx -9.666%x* —~11.632%%x =26.126%%x
S (0000 (0.000) (0.000) (0.000)
Kerosene =783 7% —4.641 5% =1 524 =7.44]
& (0.000) (0.000) (0.000) (0.000)
Seasonal Variable
Cooling Degree =7.623%%x% ~4,628%%x% =9.056%#x ~6.89 5%
Days (0.000) (0.000) (0.000) (0.000)
Heating Degree Davs -8.542%xx ~4.626% %% ~6.938*xx D751 %%
§ Legree Ay (0.000) (0.000) (0.000) (0.000)
Indices
Consumer Price Index ~L679 ~1619 DB D223
(0.442) (0.458) (0.000) (0.000)
. -1.612 -1.609 =9.2995x =754 x
Producer Price Index 5 )7, (0.479) (0.000) (0.000)
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(B A-4) MRME s+ H5o| Held dd 212 2)(A1X)

Index of Industrial -1.581 -2.087 =961 3% =19.673#%x
Product (0.493) (0.250) (0.000) (0.000)
Interaction Term
. . -1.865 -1.829 =7.1645xx —6.024%%x
Gasoline Price = CPL 9 319) (0:366) (0.000) (0.000)
. . -1.948 -1.89% —5.869xxx —D5.389#xx
Diesel Price = PPL 4 310) (0.334) (0.000) (0.000)
. -1.951 -1.833 55005 ~4.673%%*
Kerosene Price = CFL - ) (036 (0.000) (0.000)

sk o w2 ZFZE 196 5% 10% o4 el 3ke o n| 3k
Z35 ke P-valueZ 9Jv]dt

(E A-5) MRHIE STa4 Haol B2 HY A
Level variables 1st difference variables
ADF PP ADF PP
Phase 1: 1997.01 - 2005.06
Crude immorting orice 0.147 0.781 6505 6,348
porng b (0.969) (0.991) (0.000) (0.000)
ol refinery ouont 5785 5 906+ 5713sx  —14.331wkx
al retmery outn (0.000) (0.000) (0.000) (0.000)
Phase 2 200607 — 2015.04
Crudde immorting ori 2294 -2.957 6,240 4351
FUde TMPOTng Price g 174) (0.186) (0.000) (0.000)
ol eiin o 33T 5 84k Q30Gwk  —22.987wk
otal Termery outpt (0.013) (0.000) (0.000) (0.000)

e, o, w42} 1%, 5%, 10% oA el ge v
23 ke P-valueE 9jv|3t
AGAE 1AL w2 AA AT <F A-1>
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(B A-6) MSXIE £284 X Y Hat

a0 o

HI

Phase Test Gasoline Diesel Kerosene
. ARDL Bound test 17,7545 4 455 11.949%x
Phase 1:
1997.01
- 2005.06 1.043 0.179 0.630
Breusch - Godfrey test (0.307) (0.673) (0.427)
. ARDL Bound test 17.11 15 15.9765 9.31 1533
Phase 2:
2005.07
- 2015.04 0.002 0.070 0637
Breusch = Godfrey test (0968) (0.792) (0425)

sk, sox, k= 242 19, 5%, 10% froleeolA] ol 3s ovidt

23 ok P-valueE 9wl

ARDL Bound Test®] F37Hd-& A7 @ AA 7} EA814] vt AY

ARDL Bound Test®] 25 1%9] A8k 4.15, 5% Ak 3.38, 10% AFgk-2 3.00%
Breusch - Godfrey test®] #4714 xp7)4dako] &a1317] etk 719

(B A-7) MRAME S8+ 32 Add Z20
Phase Test Gasoline Diesel Kerosene
ARDL Bound test 6.387#xx 6.588xx 84145
Phase 1:
1997.01
- 2006.06 0.044 0.192 0.070
Breusch - Godfrey test (0.834) (0.661) (0.791)
Phase 2: ARDL Bound test 3.316 4.376%x* 5.801
2006.07
2197 0.020
- 201504 Breusch - Godfrey test
(0.138) (0.887)

e, 7S 2 195, 5%, 100 el Rege g

-‘Jfl "JS P-valueE 97|

ARDL Bound Test2] ﬂ-‘f—ﬂ—“ o 7| FHIA 7} ZANFA] Fevts 7

ARDL Bound Test®] 4% 19%69] Agh2 558, 5% AFgh 4.16, 10% &> 3514
Breusch - Godfrey test<] -‘H—,—ﬂ-” o A7\ A ko] ZAEHA] et A9l
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A study on the asymmetry and market power in
Korean petroleum products market

ABSTRACT

Sunah Oh*, Gobong Choi** and Eunnyeong Heo™**

Asymmetry analysis has been one of the most popular keyword
on petroleum product market analyses for the last decades.
However, asymmetry analysis has also been criticized for its lack
of power to test existence of market power. This study performs
an analysis to test the criticism by comparing results of the two
popular models: The traditional mark-up analysis model and the
traditional asymmetry analysis model. We found asymmetry for
all three products(gasoline, diesel and kerosene) in most of the
study periods(January 1997~April 2015) but can find significant
mark-ups only on kerosene during the period of July 2005~April
2015. Futhermore this study proposes an asymmetry analysis
model considering mark-ups in petroleum product market and
theses results confirm the criticism. This model would help to
enhance our understanding of commodity markets as well as
petroleum markets.
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