el - HFFHAT HM2H M4s
Environmental and Resource Economics Review
Volume 22, Number 4, December 2013 : pp. 613~641

A4 ALs T vdAA 7

];H*s]- AlZH A

' O’T‘——‘

)
IN
oX,
=

*
199

2 of: th2|Hut FrA00 YRAVE SESte LR SE7HA9| SHH HAZHE Xk
ZRYS 0|83 Yot 2AGIACE XIAte| 71241} HIZQ| Hatol| thet HIChE X 7H4=
YE FHSINES T OfL[2}, EFSRAL S57142] 2020 thet HRrAt S57142| &8
= 20l SISE=M JRAR 7HAEY 7is 8 ATEUTE F Zut Ch3at 22 A
ASS HOof 4 UACEL |, YrALS| 2UR SF7HHE2 2t S MMEZ 0l thsh Hich
Y xFS st el M2 H*EHH% o| 20| LEHT Ut =M, HRAL SS7HE2 At
AZH2] o=l tish A&t 7HHAEREE S, HItHYH ZFE ot rAle 2
Ch Am, EFERAL 2712401 2ofl chall 2S5t 7122 ZEsts YRARSO0| EXisH, L%
FRA SE7HNME EFERA T7H40|200 thohM A 71H32F0| LEfGTE of21et
ZuS2 NWE FRAZE A 272| 7IAH[E=EAMOl +28 AHSI eH, JHEsES 7
N -?—3._ H1H 71AxEE St S el RE5ie 712 E HEE Fsk e,
LR YA FRA SF7HAQ| 0= EfAL 7HAEH0| WY JAXEE ofl USS
LEt= H22 = 4 QAT 0l JLRAIEL| 7H4FYE Festis FME Lo, F
FAANYRE 7HH B SEE ESke A0l ZHETO| a4~ UASS AARICE

JEL B&: D43, L71, Q40

HAU(2013H 78 18Y), £HU(2013L 118 5Y), HAKEHU(2013H 11 20%)
*yAk ek FAEdE AR ald(e-mail: ydkim@pusan.ac kr)

613



An Empirical Analysis on A Refiner’s Asymmetric
Gasoline Price Adjustment

Youngduk Kim*

ABSTRACT : This paper uses the error correction model to analyse dynamic gasoline price adjustments
of the four refiners. Unlike the existing studies, this model allows a refiner’s asymmetric adjustment to
changes in the other refiners’ prices as well as in its own price and costs. With the estimation results, we
can obtain the following findings. First, there are the asymmetric price adjustments to changes in
exchange rate and international gasoline price, but showing opposing directions. Second, for most of the
refiners, the prices respond immediately to the lagged deviation from the long run equilibrium price, but
asymmetrically respond for a few refiners. Third, there are some refiners that adjust their price to the other
refiners’ price deviation from the long run equilibrium. For some refiners, there are competitive price
adjustments to the others’ price deviations. These findings imply that a refiner faces inelastic demand,
intends to maintain implicitly a relative level of its own price to others, and tends to respond competitively

to the others’ price deviation from the equilibrium.
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N

d
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Ol

X 2 _IEL rr %o
o
1%
iy

ST by

BN
o

(& 5) RAE 2UR FRAZE7/HE SH 2 FF(ECM)

zox G=1 G=2 G=3 G=4

AlnPS, | 0.0870 (0.0960) | 0.0275 (0.0608) | 0.0034 (0.0676) | 0.1663 (0.0601)***

AINEXR] | 0.5405 (0.4860) | -0.0264 (0.1234) | -0.0649 (0.1592) 0.1680 (0.1082)

AInEXR] || -0.7984 (0.4735)* | -0.0783 (0.1408) 0.0668 (0.1769) | 0.0202 (0.1160)

AlnP® | 02103 (0.1889) | 0.2143 (0.0492)*** 0.1007 (0.0629) | 0.1937 (0.0426)***

AInP | -0.2875 (0.2185) | -0.0380 (0.0844) | 0.2066 (0.0956)**| 0.0972 (0.0688)

Up_q -1.0948 (0.1392)***|-0.7223 (0.0856)***|-0.4408 (0.0754)***|-0.4408 (0.0673)***

cons -0.0026 (0.0057) | -0.0017 (0.0015) | -0.0017 (0.0019) | -0.0015 (0.0013)

Adj-R2 0.5224 0.7332 0.6358 0.7414
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o] olRojFge Sfulgith. ol AHAF 7F AThA AR gAstEIE A%
7 e wresteha B 4 Qlek AR 39 A9ol B fAte] Faolge] of
S o2l WS S o Ao 2AHUTE ARAL49) Lol A
of 7zo] 3 ofEsh A9 HAH (2| HARA Whge] FHH ek Fu)
28 AL AGABE Agstn 47174 FHolge] that 2Ao] 1ol 7ke ko
2 24k olth BgRAL FYolTel tht W EsHe A4S A%
Ao st 24o] whS A& of2ojx| gt

<E 759 FHATINE FAARE Aund, AgAHe] A9L ePgRALY
A7 oleel thalA foAel kg s Gk AoR FAHG FaARe)
Aol AT HHARY U7 ool HhalAl Aol eSS Ao
2 FAET o] Wake A= thes] et H4AH o A ojg] o
A shetom ureshal Qi v, ARABE) A% olge] thalM: 14 sk
o £4& = A0 ekt ARABE 47|71 ol s £
20l W2 3hA) oF v, AfAH o FA7HA olgel thslA £ felxlal
BRS-S Sk Ao FAETh AeAME AR ZUAA olge] oA 2
o wrpow H4E 2gsHe Aoz 2AEr

(B 6) IrAE 22w H2™3SE8714 SH 2d FE(ECM): EfAL 0| S

e G—1 G=2 G=3 G—=4
AlnP%, | 0.0157 (0.0700) | 0.0611 (0.0708) | -0.0195 (0.0760) | 0.0978 (0.0574)*
AINEXR' | 0.0240 (0.1314) | 0.1423 (0.1433) | -0.0253 (0.1602) | 0.0509 (0.1215)

AINEXR || 02104 (0.1485) | 0.2527 (0.1631) | 0.0694 (0.1806) | 0.0762 (0.1370)

AInPSC | 0.1437 (0.0525)%*| 0.2208 (0.0578)***| 0.1577 (0.0638)**| 0.1584 (0.0486)***
AlnPS | 0.1171 (0.0962) | 0.0654 (0.1042) | 0.1094 (0.1150) | 0.1294 (0.0869)

ul o [0.7565 (0.1668)%**| 0.3275 (0.1579)**| -0.1477 (0.1833) | 0.1270 (0.1334)

wl, 0.0146 (0.1284) |-1.0672 (0.1548)***| -0.0523 (0.1548) | 0.0818 (0.1174)

w 0.0556 (0.1062) | 0.2707 (0.1156)**| -0.1442 (0.1307) | 0.2455 (0.0972)**

ul -0.0228 (0.1884) | -0.1679 (0.2069) | -0.2510 (0.2232) |-0.9401 (0.1581)***

cons -0.0021 (0.0016) | -0.0006 (0.0017) | -0.0021 (0.0019) | -0.0015 (0.0014)

Adj-R2 0.7577 0.7161 0.6453 0.7558
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o
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G=1

G=2

G=3

G=4

AlnP?,

0.1662 (0.1098)

0.0662 (0.0680)

0.0253 (0.0752)

0.1559 (0.0576)***

AlnEXR]

0.7449 (0.4854)

-0.0144 (0.1209)

0.0153 (0.1577)

0.1410 (0.1065)

AInEXR,

-0.1253 (0.5487)

0.0113 (0.1361)

0.1240 (0.1782)

0.1349 (0.1193)

Aln P

0.2643 (0.1878)

0.2350 (0.0471)***

0.1288 (0.0614)**

0.2089 (0.0412)***

Aln P

0.2930 (0.3156)

-0.0214 (0.0807)

0.2002 (0.1026)*

0.1181 (0.0698)

1
Ui—1

-1.3049 (0.1648)***

-0.0691 (0.0300)**

-0.1190 (0.0396)***

-0.0239 (0.0264)

2
Ug—1

0.8764 (0.6157)

-0.9763 (0.1651)***

-0.0628 (0.1990)

0.0144 (0.1339)

3
Up—q

-0.2377 (0.5138)

0.3769 (0.1254)***

-0.2140 (0.1713)

0.3587 (0.1096)***

4
Ui

0.3855 (0.6883)

-0.0997 (0.1730)

-0.0979 (0.2228)

-0.8273 (0.1351)***

cons

-0.0001 (0.0057)

-0.0014 (0.0014)

-0.0015 (0.0018)

-0.0015 (0.0012)

Adj-R2

0.5399

0.7620

0.6632

0.7663
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(H 8) rAtE
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HUR o233
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7tH SEi 2

FE(ECM): XARFHOIE HICHYERS

Oood
ks G=1 G=2 G=3 G=4
AlnPY, | 0.0347 (0.0598) | 0.0368 (0.0645) | 0.0161 (0.0689) | 0.0975 (0.0578)*
AIEXR! | 0.3489 (0.2105) | 0.4729 (0.2481)* | 0.3718 (0.2594) | 0.4023 (0.1999)**
AInEXR" | 0.4578 (0.2024)%*| 0.3538 (0.2307) | 0.2174 (0.2447) | 0.2495 (0.1870)
AInEXR, | -0.2895 (0.2402) | -0.2780 (0.2813) | -0.5189 (0.2957)* | -0.3361 (0.2321)
AInEXR, || -0.2379 (0.2593) | -0.3912 (0.2899) | 0.0171 (0.3138) | -0.3462 (0.2435)
AlnMOG| 0.1873 (0.0870)**| 0.1421 (0.0991) | 0.2262 (0.1055)**| 0.1060 (0.0805)
AlnMOG,"| -0.0543 (0.1127) | -0.2569 (0.1306)* | 0.0619 (0.1266) | -0.0745 (0.1068)
AlnMOG; | 0.0597 (0.0983) | 0.2053 (0.1119)* | 0.1248 (0.1203) | 0.1729 (0.0923)*
AlnMOG_| 0.1463 (0.1844) | 0.1659 (0.1621) | 0.5096 (0.1494)***| 0.2948 (0.1421)**
utt, |-0.8156 (0.2207)%**
u =y |-0.7864 (0.1184)%**
ull, -0.6098 (0.1864)%**
ul”, -0.9347 (0.1243)%**
ut -0.1675 (0.1412)
urz, -0.5272 (0.1028)***
ult -0.3668 (0.1580)**
ul”, -0.6695 (0.0916)***
cons  |-0.0078 (0.0036)** | -0.0063 (0.0041) | -0.0082 (0.0045)* | -0.0064 (0.0033)
Adj-R2 0.7768 0.6992 0.6597 0.7608
HO: th3/d
AEXE 0.6384 (0.3714)* | 0.7510 (0.4353)* | 0.8908 (0.4551)* | 0.7385 (0.3557)**
—dIEXR,
AEXR,” 0.6958 (0.3578)* | 0.7450 (0.4079)* | 0.2003 (0.4348) | 0.5958 (0.3342)*
—dlEXR,
AMOGT 0.1276 (0.1538) | -0.0632 (0.1749) | 0.1014 (0.1878) | -0.0668 (0.1435)
—dIMOG]]
dIMOG* |
— oG- | -0.2007 (0.1977) |-0.4228 (0.2030)** |-0.4476 (0.1962)** |-0.3694 (0.1730)**
u " —u =, | -0.0291 (0.2536)
ult —ull, 0.3248 (0.2355)
wt =l 0.3596 (0.1900)*
ult =), 0.3026 (0.1818)*

sk kk okl
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FH(ECM): XIARZFSHO|E HICHYHIS

]
T

G=1

G=2

G=3

G—4

AlnP?,

0.1159 (0.0952)

0.0333 (0.0598)

0.0125 (0.0667)

0.1449 (0.0602)**

AlnEXR}

1.1770 (0.7983)

0.2410 (0.2018)

0.3385 (0.2584)

0.4535 (0.1781)**

AlnEXR' |

-0.0874 (0.7531)

0.2193 (0.1917)

0.1058 (0.2437)

0.2765 (0.1647)*

AInEXR,

-0.1818 (0.9148)

-0.3180 (0.2298)

-0.5643 (0.2958)*

-0.1324 (0.2037)

AInEXR,”

-0.9248 (0.8459)

-0.5281 (0.2441)**

-0.0195 (0.3114)

-0.3085 (0.2067)

AlnMOG*

0.1626 (0.3169)

0.2063 (0.0813)%*

0.1187 (0.1045)

0.1167 (0.0705)

AlnMOG;" |

-0.4288 (0.3416)

-0.2472 (0.1057)**

0.0348 (0.1275)

-0.0385 (0.0900)

AlnMOG,

0.2830 (0.3706)

0.2140 (0.0920)**

0.1023 (0.1191)

0.2686 (0.0808)***

AlnMOG,

0.7073 (0.4474)

0.1800 (0.1457)

0.4639 (0.1543)%**

01927 (0.1168)

1+
Ui—1

-0.1712 (0.4699)

1—

Uy

-1.2779 (0.1576)***

2+
Uy

-0.5238 (0.1899)***

-0.8917 (0.1053)***

-0.1945 (0.1483)

-0.5817 (0.0992)***

-0.3782 (0.1448)**

-0.5575 (0.0839)***

-0.0171 (0.0131)

-0.0064 (0.0034)*

-0.0068 (0.0044)

-0.0043 (0.0029)

0.5426

0.7528

0.6592

0.7588

HO: o744

dIEXR
—dIEXR

1.3588 (1.4011)

0.5590 (0.3554)

0.9028 (0.4546)*

0.5859 (0.3148)*

dIEXR" |
—dIEXR,_

0.8373 (1.2611)

0.7475 (0.3357)%*

0.1253 (0.4302)

0.5850 (0.2906)**

diMOG*
—dIMOG,”

-0.1204 (0.5756)

-0.0077 (0.1439)

0.0164 (0.1855)

-0.1518 (0.1260)

dIMOG,"
—dIMOG,,

-1.1362 (0.5593)**

-0.4272 (0.1703)**

-0.4291 (0.1994)**

-0.2312 (0.1447)

1+ _ 1-
Up -y — U

1.1067 (0.5204)**

24 92—
Up—y — Uy

0.3681 (0.2220)

34+ _
Uy~ Uy

0.3872 (0.1874)**

P
e !

0.1792 (0.1720)
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(E 10) HRAE 2w U2I8SS714 SHZE FE(SUR): EARFHOIE XtAb
HICHERHS
Rk G=1 G=2 G=3 G=4
AlnPﬁl -0.0414 (0.0566) 0.0504 (0.0562) | -0.0435 (0.0572) 0.0452 (0.0425)
AINEXR" | 03658 (0.1986)* | 0.4529 (0.2135)%*| 0.3913 (0.2383) | 0.4354 (0.1775)%*
AINEXR' || 04784 (0.1910)** | 0.5045 (0.2043)** | 02167 (0.2287) | 0.2581 (0.1706)
AInEXR, | -0.2222 (0.2286) | -0.1321 (0.2474) | -0.4582 (0.2751)* | -0.2045 (0.2062)
AInEXR, ;| -0.1876 (0.2505) -0.0649 (0.2694) -0.1567 (0.3013) -0.1461 (0.2245)
AInMOG | 0.1771 (0.0820)** | 0.2005 (0.0872)** | 0.2043 (0.0981)** | 0.1511 (0.0732)**
AlnMOG;* || -0.0426 (0.1083) -0.1728 (0.1163) -0.0915 (0.1295) -0.0393 (0.0964)
AlnMOG,; | 0.0823 (0.0930) | 0.2981 (0.0985)***| 0.1204 (0.1112) | 0.1936 (0.0825)**
AlnMOG;_,| 0.2670 (0.1770) | 0.4820 (0.1849)***| 0.5016 (0.2056)** | 0.4123 (0.1539)***
utt, -0.6051 (0.3025)** | 0.5249 (0.2947)* | 0.0690 (0.3363) | 0.1004 (0.2473)
ul”, -0.7356 (0.1797)***| 0.3687 (0.1871)** | -0.1559 (0.2103) 0.2196 (0.1557)
ult -0.0883 (0.1915) |-1.1160 (0.2121)***| -0.1170 (0.2291) -0.0335 (0.1707)
ulz, 0.0487 (0.1605) |-1.0230 (0.1807)***| 0.0088 (0.1922) 0.1652 (0.1432)
e -0.0926 (0.1809) 0.3506 (0.1964)* | -0.2382 (0.2166) 0.0171 (0.1626)
s, 0.1854 (0.1444) | 0.1658 (0.1545) | -0.1133 (0.1743) (0.102'2‘%*8**
urt 0.0459 (0.2926) | -0.0312 (0.3123) 0.0487 (0.3480) | -0.4438 (0.2565)*
ul_, -0.2784 (0.2076) | -0.2797 (0.2264) | -0.4751 (0.2441)* |-1.2678 (0.1754)%**
cons -0.0051 (0.0037) | -0.0025 (0.0040) | -0.0067 (0.0044) | -0.0012 (0.0033)
Adj-R2 0.8045 0.7817 0.7227 0.8151
HO:
dlEXR
—AEXE 0.5880 (0.3496)* 0.5850 (0.3784) | 0.8495 (0.4200)** | 0.6399 (0.3140)**
dlEXR" |
—dEXR 0.6660 (0.3440)* 0.5694 (0.3692) 0.3734 (0.4135) 0.4042 (0.3085)
AMOG . 0.0947 (0.1427) | -0.0975 (0.1503) 0.0838 (0.1703) | -0.0424 (0.1265)
— dLMOG,
AMOGi, _ -0.3096 (0.1970) |-0.6549 (0.2081)***| -0.5931 (0.2329)** | -0.4516 (0.1747)**
Z—dIMOG,_
wl —ulZ, | 01305 (0.3539) | 0.1561 (0.3718) | 0.2250 (0.4157) | -0.1192 (0.3106)
ufjlfufjl -0.1370 (0.2639) -0.0929 (0.2836) -0.1259 (0.3168) -0.1988 (0.2360)
wbt —ulT | -0.2780 (0.2592) 0.1847 (0.2808) | -0.1248 (0.3104) | -0.3316 (0.2304)
u?f, fufjl 0.3244 (0.3537) 0.2484 (0.3816) 0.5239 (0.4246) | 0.8240 (0.3164)***
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AlnPﬁ1

0.2357 (0.0835)**

0.0119 (0.0498)

-0.0362 (0.0537)

0.0763 (0.0432)*

AlnEXR}'

1.2042 (0.7033)*

0.2358 (0.1762)

0.4355 (0.2410)*

0.4793 (0.1581y%**

AInEXR,

0.4008 (0.6883)

0.3000 (0.1724)*

0.1863 (0.2357)

0.3283 (0.1545)**

AInEXR,

-0.1301 (0.8203)

-0.2554 (0.2058)

-0.4846 (0.2814)*

-0.1641 (0.1855)

AInEXR,

-0.3878 (0.8428)
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0.1079 (0.2785)
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-
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-0.0209 (0.0287)

Uy 1

3.9875 (1.1343)%**
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-0.2198 (0.3860)

-0.2822 (0.2529)

22~
Uy

-1.0353 (0.7178)
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1.0430 (0.6837)

-0.1989 (0.1748)

-0.2496 (0.2344)
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-0.0067 (0.0032)**

-0.0048 (0.0043)

-0.0027 (0.0028)

0.6613

0.8214

0.7232

0.8159

HO:

dIEXR'
—dlEXR~

1.3343 (1.2477)

0.4913 (0.3129)

0.9201 (0.4279)**

0.6434 (0.2811)**

dIEXR,"
—dlEXR,_,

0.7886 (1.1746)

0.6762 (0.2950)**

0.2249 (0.4031)

0.4832 (0.2643)*

dIMOG"
—dIMOG;”

-0.2000 (0.4966)

-0.0870 (0.1251)

-0.0787 (0.1712)

-0.1496 (0.1123)

dIMOG
—dIMOG, |

-1.8346 (0.5886)***

-0.3467 (0.1471)**

-0.3694 (0.2006)*

-0.1868 (0.1329)

1+

I
Up—1 7 Uy

0.5744 (0.5644)

0.1850 (0.1415)

0.0119 (0.1937)

0.0143 (0.1270)

2+

a2
Up—1 Uy

5.0228 (1.4078)***

-0.3359 (0.3463)

-0.1939 (0.4736)

-0.3583 (0.3104)

3+ _ 3—
U1~ Uy—

-2.2060 (1.0515)**

0.3830 (0.2648)

0.2710 (0.3648)
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i+ _ a-
Uy—y — Uy

-0.9280 (1.4007)

-0.0180 (0.3586)

0.1374 (0.4894)

0.3661 (0.3182)
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InEXR 7.0789 0.0787 1.1894 4.2281
InP% 4.4262 0.2414 -0.2128 2.8164
InP? 6.5851 0.1382 0.4353 2.5789
InP? 6.5927 0.1485 0.1134 2.8775
InP% 6.5746 0.1267 0.2194 25172
InP% 6.6012 0.1238 0.2331 2.5228
InP%® 6.5757 0.1310 0.2978 2.5379
InP%® 6.5936 0.1256 0.2845 2.5951
InP% 6.5741 0.1286 0.2921 2.4952
InP% 6.5896 0.1247 0.2870 2.5105
(H# 13) PPERRON 9|2 ZH
A& At
Z(t) p-value Z(t) p-value
InEXR -1.219 0.6656 -8.515 0.0000%**
0PS¢ -1.980 0.2956 -9.293 0.0000%**
InP? -1.802 0.3795 -8.214 0.0000%**
InP? -2.504 0.1145 -17.727 0.0000%**
InpP& -1.858 0.3523 -8.595 0.0000%**
In P -1.801 0.3798 -7.672 0.0000%**
InP% -1.672 0.4457 -8.227 0.0000%**
Inp%® -1.579 0.4942 -8.506 0.0000%**
InP& -1.613 0.4762 -6.778 0.0000%**
InP% -1.578 0.4945 -5.908 0.0000%**
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