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Abstract

Purpose - This study examines the effects of Dubai oil price and the volatility on the asymmetry of
domestic gasoline price adjustment. Additionally, the study investigates the effects of “Altteul”
gas-station and tax-cut policies on asymmetry.

Design/methodology/approach - Firstly, the study calculates proxies for asymmetry and volatility of
each window(every 3-month) by error-correction model and GARCH(1, 1) using daily domestic gas
price and Dubai oil price from 2008/04/15 to 2022/12/31. Secondly, the study investigates the
effects of the increasing rate of Dubai oil price, volatility, “Altteul” gas-station and tax-cut policies
on asymmetry. The autoregressive distributed lag regression model is employed for estimations.
Findings - The study finds that changes in the increasing rate of Dubai oil price and both types of
volatility of Dubai oil price increase asymmetry. While “Altteul” gas-station and tax-cut policies
decrease asymmetry. Additionally, the study fails to find that asymmetry in the Korean gasoline
market in the estimation with total observations.

Research implications or Originality - An increase in Dubai oil price volatility means an increase in
cost uncertainty for gas-station owners. Since cost uncertainty is a kind of financial risk, the
increase in volatility reinforces the asymmetry. The study provides supporting evidence for the idea.
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1. A&

RS 93k T4 v8o] HE 95 32 FA9] 7HE st HE ALY 7 24 vtz o=
A7tElE d2 3 AGollA] Hto] ol gl T8, A, 2, BAl, 818 5 thde AlgellA] EAlgh
tH(Peltzman, 2000; Meyer and Cramon-Taubadel, 2004 %), ZHo|= B2 A2H|A7} 3ukf 714 9]
H Ao & #AES 2 F83% olF T sue AR Al FRiet AR ZHAE AR
Auj o] FFe Aolghe= AAY Aoltt, Ao avjxl= FAGo] 7HAAL e FA Ao zA g
B4, AALNAN AvdAR JdEE FAA DS}, = Aol o] 3 2, vl TAlA 2] T3]
A FZ2 T B FEH Al o] anAlEtE FEAllAl fEldt S AT Aom A7e
oh il ol9} 22 AP o R I /HAL HigE e s AAE w4 v d 7tA4a%
o] A A= gt

A, B 7HE ] vdIAAdS B4 B2 AT oAM= vdAAde] HAEE T2 Yl vEA
A A T2 W AR s Al A 71918k Ao Adetal ok, 3 vt el g
Z7] AFA F83F 9A2 2As= Borenstein, Cameron and Gilbert(1997) 9] B3 Al F9
ARNE At o] FFAFe] sk A AujES V)& 7oz F3taL ik, Borenstein, Cameron
and Gilbert(1997)7} 2 83}= vt FAd2] A WAl dele ArAEe] g A (inventory)ol 711k
oh, Ao W2, 3 AR odEHA XS 8.9 Fhae disiMe GA AL E Eole
&3l 71Ae] 2 Wg) glo] thgo] 7ssditt. wHA, oA kg 8.9 St tisixe dukdes
ol (A2 E SelE 2ol ofEe A&Fol . wEhi Bista e dE AR E
Suisketr] fste] A= 7HAE 2EA G A, 8 Sl uish AakAbe] A ¢ v}
W7} 7hE ] v S oprlsithe Zolth, v o] HASHA He T A e
1¢1%kc}ar 3k} (Borenstein, Cameron and Gilbert, 1997), =4 f7h} =uj7149] 31gte g
| 23S o AR AFe] 718 QISHE Al=sHA HWH i ARt AARE olE
32 WolEd Utk I ulidl v AU SRt Ao Fo] ARE FE
o|2A] %= gt AAA A 7HAAAY ASE FA] &7 HsliAMEE 7HE Qlake FAE ThsAde] A
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olo e mH A Yoz A 714 el T A, Qstols 2319 MrjAH 1Az
42 3 @ 5 elek, phute s Mg oprlske Al WA A91e Fufe] Ee AAEE oA

2 = vk (Borenstein, Cameron and Gilbert, 1997). 714 A% Al AHAEL B 7149 FHAE
7] 9§ =85 o w@ol 3 "ot oA &nR|Rbe] @A 9= THE s Al ArkRelAl 7HE Q1Y
AA o] o2 AFeA Hrh E&, VR 71 I8} Al AHAELS Be THA e AdAE do e
3k, fr 7HA 2] WEA o] EobA AnAbe] & Blgo] FEEtA HW,

e THAS Zoge ARt =82 et & v ERE AsH dd, e
d= 2 o 714 "t do] oS Asid 4 Sl

fr FPE 7HAS) M AR T

&) geolsla 9ok, 18]l Hong and Lee(2020)= A%
3 A9 ] FRAEY] HAA ke HuE T A
< gelsta gtk 7|4 2w o deolrt, sy S
T % A¥71(2022) A2 v]gol gt FFAke] AFA Heo] v S

I 9ok, A|aL v|go] & LRIt AlVIE THE e Al ARE REg
Za3lstr] Ydl kst ME SEg HES VMo R Arbe f2lo] EA%ItE B&, 714 kg Alddle
w2 714 drre] felo] gtk v R AR} d3eAe 23818 AFA Fgo] 2z 3R] 9] Wil
VA 23 Al 7HE ZAb dig AFEE oJf-E 7HRA "ok B2, ol9f 22 IR /HEAA dHe
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FFA] A A o] itk AAStollA o] Thssitt, 13 1(2022)2 45 3HE F3
7F A71LFE R 7HE 9] vt Aol Aelizitke A HFHe R gjlste $]o] AHE AA|sta
Utk ole} FAREE =g FE T ATelxe A 7t WEAde] = 3R 7 24 vdiAAES
et vk A glskaat gt
Borenstein, Cameron and Gilbert(1997)¢] AW f7} HEAde] e An[aF YA oAl vt
7VA e FHAE Fe B 8&-& ST "ok, 2L o|2 <l i vt
Z ok, ¥, Radchenko(2005)& &52ke] YFolr F71e] WsAde] S 29 HA FHol
AsE Thsdo] AR 0|2 &) vt o] FalE 4 Jvka FAske kAN, 13 21(2022) ¢4
Ak vkel fALEHAl, FEAke] Yol AL vjg-o B ] Atk A2 Al
AL YulstA dot, FFA 99 Aol FHEAE T3] o] 22 AT AFE AAT] Y3
HEA g A 715s mE S22 H8-8 7HEd vkdste] 8S Arletaat & f<le] ok, wkd
HEA A Aledle o8 Adste dehE 98 7h5do] At} 1e|B=R Auja; SHE ofle Tw4F
HolM= TA f71e] HEd ddle 3dF 7149 vdAAdS At 7tede] F Aol
o5 FIay] Hsfl & AFtellAd Radchenko(2005)olX el fAKRE e Bal Al f7he] WEAdol
I 3 7HE Y vt nAe s S et it A4S S8 AR-E s 2008
49 1595¥ 2022 129 3147149 dd A= J 3L 7HFolnk, vgA g gk =4 {7
Hsgel k2, WA vAAdT WEAd A2 gig dEisE AL, o|F, vt nixe ¥E
ol JES e AH8JEY A AV HARHEEZ(ARDL) 288 B8 FA5HA dct, v A
ejdee 370dte] 4 A58 AMESte] AR S Tl FAste vEa, fEde F1A
eldse 242 370 dite] F2305 B4} GARCH B3| A4S 58 2% 2k AMg8te] st
A Hoh, A7 AR E FHol e AAl 713 177414 1Ly By H% 717 Zo] vt
32 FAg, 2B E A S HAAAREE B S AMSE HE FHCe F S8l ko] AMSE
ot F4 2¥, frte] WA uAAAS Aiehe Aog FAEH —1*7}31 S8 EFHAE &Y
o thgt on] et fRAE Aske 7I7bel it B HEES BF vt E
TE ZHE 202 UeT) oo} e 4 A A AW vle} o], IA] A7 HEAS 2H|RlY
|3 FFA] AL Y1FE FHAI7IL o= <l ﬁﬂrﬂ o2 Iy 7HA 9] Bl AdS Al
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1) HICHEY

F A7 HdAAd A= =4 G WEAde] GRS FHse Al T8 5] vt agEE,

A, AA 71z 3ol A VIxteE BE FESAL 2 7)zbel digh Biui 4 WEAEe
WA FgeHA Hk g A5E vee Zlo] F £ 8 EHQ v A BYL2 7P dubdoe s
wo| ALgSh= 4 RE S ’d‘éﬂ 3z} 3ict, 5 STol| A= Borenstein, Cameron and Gilbert(1997)
o] 2AFAREE ARSI AT. =A 7k Il FER 7HE 2o AV 7 BAE oS A 2ol
vehd % sint,
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G =a,+ta,D e, (1)

A7NM G tARY U 3EH 7HE, D 12139 %Xﬂ f7teltt. ape FHE 48 B, o v
TA| f7tell tiete] 48 Bpoltt, @A o= W 05 2L P HolgtaL 7P Ent, Al oAM=
W 7He] FHE BAE BElshe] Park(1992)e] AE=FHE3SF(CCR; Canonical Cointegrating
Regression)& AL&8c}. olul, M4 7be] w7 wAAE gg A3 2o] e 4 3o,

k
AG =y+Y_B.AD,_;+¢ (2)
i=0

NN AGE G—G_,, AD= D~ D, o2 77t S Faks A7 4 f7be) gl n
4D, ;& 4D, i7) NAFolth, yi 278 A5a waolm i=0,-k% ul, B, 4D, ol thate]
248 waold), olu) 9A1E ¢ Ea, WE 08 23 Mol /P E. 9o NS Wy mEow
Astet ohegt 2t

ot

k
4G =7+ Y [B74D" .+ BNaADYN | +e, (3)
i=0

o714 ADF = max(4D, 002 AD,_7} H®)e] Fol ™, 4D, o) k& Fski, AD,_ 7 £0)
o] gholl, 02 Zr= =A] 7k A=oleh. ADY, = min(4D, ,0)2 4D, 7+ £()e] rolw

—i

ol gk& F3laL, 4D, 7} K+)Q] gholW, 0& zh= Al §7} sletgfolr}, i =0,--k Y ul, ,ef’ﬂr ,efv—t«
2zt ADP ;7 ADY, o tiste] 243 mpoltt, Wi qhe] FHE EAIE siey] glske] B Aol
A AgEe dubHel Wl SRS E?ﬁ& Ao thg 2

46, —7+Z[,8PADtPl+BNADN 1 +ou,_,+e (4)

AN = Gy gy D, 22 (1)) 7]
Granger and Lee(1989)= AR oAl AR
Atk olE A DollM et v 2 5)F & F Utk

46, 77+Z (B2AD! .+ BNADYN 1+ o"ul” |+ 0™u¥ | +e, 5)
i=0

A7 e max(u,_1,0) 02, FAl §7} F5ZT FABI, 0] FH)e] gholw u, 9] Fe
L, 4, 7h S()2] ol 02 ZHe kel AR} oIt wY = min(y,_, 0) 0=, 1, 0] S()]
wold w9 e AT, w7k FH) gold 0& 2 go] A% Aoy,

o] Aelr FHE A% S ske] MRS AN 9is) AHgRY $4, 2 24 A5
ojulsle ulg Az, 2 G)eld B/ e A% 4D, 3 ADN 7} AG o AR wAE dgee
vepdnh, 2gee 24 47k 20 g S H‘ﬂ” Aol 24% ns7] s AR 712
Fo] FHE AL efdtoiof s}, ]9} 2 FH 2ANL 3 m}%t} (cumulative response
function)& 3 Uebd 4 vk, ZElal Btfds vhdsty] M TS E HHF 5(0)9
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CRFE=BY (6)

CRFl'= CRFI+ 7+ meax{(,Bé)*ozl),O}Jrmein{(BOP*a/l),O}

CREI'= CRE! |+ 8L+ o'max ((BY_ | —a,).0}+ 0" min {87, —a,).0}

AN @y glel A7) T WA Wl =A frbe] Aoldt, webd CRE = (A1) =A
7} Aol t+kARe) T e 7HEel mAE Qe Ukt CREYE 9ol Aol 8L} 7,
9l BN} B AbgEte] FF 5 e rAIRS FAl §7b 5 serel (A HeIA £+ s A E7A
U FEG HEol o Gl R e ol At

Asym, = ;(CRFJP— CRF}) @)
AHEE T AT onlshs v deldt 54 71kt B Fe
Aolg Sk 574 71 WellMe] & ntAdE <Jvisia

e
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2) _I_Orjl. EHEA]

LLO o

Radchenko(2005)o4 ¢k AR & A7tellx] A wEdell thet tie] W Fx3n 2kt
A% B4 7P §98 AR (Table 1) A7ollM AR 574+ g2dell thet AolE vekd
o} Volle a2 717HGBAY) ol slEsl= Ao 24 §7be] Bako @ Heolsla Vol A 717k
4 A2E GARCH(, )& A3t —r%if_ 4 225 E4tel e 7IRIGNE) W B ofv)dth
GARCH(1, D& &8 #4949 F4 207 ke f71 dsAde] dgl i Abgehs 2 Lee,
Ni and Ratti(1995)e] Ak o]F @2 7telM ARS-= up7k gltk(Sadorsky, 19995 Pindyck, 20043
Radchenko, 2005 %).

Table 1. Definition of Volatility Measures
Type Definition
Vol1 Variance of observations in the window

Vol2 Mean of conditional variances of observations in the window
from GARCH(1,1) regression for total observations

GARCH(1, )& th& 23 o] yehd & itk ofele} 2ol 349 248 Hib 678 Vol2e]
Alkell AR-g-gt

b
AD, =y, + Y v, dD,_,+e, ¢ ~N(0,6),t=1,7 (8
h=0

o, = ¢, +¢1612—1 +¢2‘7f2—1
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3) &4 ZY (ARDL)
A3H 0% A el WAl T

31
7124 ool A/SAAAEEARDL) BYL AHgat WEge] FHol w 5y w2z
Qe F R3e WEA ug olslel 2

ASymS. - a() + ZV“ASZ/MG w— + Zal dDMbalw d + 242 n,v ln w—ov (9)

z= 1

+Za3JAln‘eulw,l+ Za“yxTaxw,erew, n=12
=0 =0

A7 gy FAAE 35 Byolt alﬂr ay = 22 =A kel WEAdel sty AT Bol
a % aq= 47 GEFHA HE A el tiete] 24T maolnt, of7|A we 3
712+ (378 )& vebdt, Asym & sﬂd 712ke] s7] 74 v 8E vebdYt, Dubai = A" 717E
A 7ol Hitola, Vol, . Vol, = 2tz s 717ke] Voll, Vol2& vebdt}, Altteul = SE5FF4a
T off v ®ol Tux, = FFA d3F 713kel tigh ©n| we|tt
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=217 —l‘ﬂ‘
N2 0T TR HE DENR AHHN ABE A HHeln A fIE Tolo] ke A8a
Ak, F Az BF w8l /el

Rl FAelA 7)o He AR Frle 1271 dehe iER Aekdirt. 2eER vt 33
HEYS BT T 1Y 5 90de] 43t AwE FE 4 H AdEHA 4 BV dieEe Hrs

AHgEA et 3hgel 713 F 009e ok WAt B, olF Ax WA A A Gl
Agehs Ans FH0 A8HA Wit

Fig. 1. Trend of Gasoline Price without Tax and Dubai Oil Price
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(Fig 1) € ¥4 71zt % S 3P0 7b29) Futo] f7ke] Fol viehilch, S 3k 7hae
S f7bel vishel AUAoR A WES UENIT ol Ffd A Aol A3 HF 1o
AHEEISIERe S0 71909 Ao deech Ful S shdel Asdte 20204 59 15900 e

396.6910]aL Huighe 2022 79 199] 1,500.9elch, oA gl ulel o] Alg-g A9t 7140
o, A Al AFS 247 2T 851,097 628,090t} 2022 7Y 1de Ai] o1&} 7)7¢

Foll afgate] Hggkel 20200 5€ 1598t 235]F Aol AL ZloZ vrepgrh, =4 f7he HEe
20203 4€ 229¢] FEF 104.790] FHRgHS 20224 39 92| 985,50}k, = Fak-h 71E3
TA| F7Hs AR HEEle] ARESITHD, (Table 2) & AR WE 9] el o A4 Axpt
Yeht ok, T 4% W= 5 ADF, PP, DF-GLS 7AA A w@helo] EA)dth= AR/ 72
Asfatgivt, gk KPSS A9 A AlAIgelges AF7HAL 1% folaFolA 71248t 3 MFE
2 A oA & AoF vEhdt SHARE F A W BE T2 AN @2 X9 ARt
A& 1% FEoA 7148 KPSS A9 A AFIHES 71Ztel ddfetddnt, ol& 9T o,
T ¥ 55 [(Deg ddstdt,

Table 2. Results from Unit Root and Stationarity Tests

Variable ADF BE DF-GLS KPSS

In(Gas) -0.211 -1.096 -0.817 405727
In(Dubai) -2.145 -1.984 -2.024 0.073™
AIn(Gas) -51.154™ -58.212 ™" -10.102 ™ 40.554
AIn(Dubai) =77.746 -77.855 " -27.778 ™ 0.587

Notes: 1. p: *<0.01, ™<0.05 and "<0.10.
2. Trend terms are included in tests for level variables.
3. The null hypothesis of ADF, PP and DF-GLS tests are the presence of a unit root.
4. The null hypothesis of KPSS test is the presence of trend or level stationarity.
5. ADF, PP, DF-GLS and KPSS indicate tests from Dickey and Fuller(1979), Phillips and Perron(1988),
Elliott, Rothenberg and Stock(1996) and Kwiatkowski et al.(1992), respectively.
Source: Opinet

2) T 71zl THEH HITHEY £

F APoAE B Rgel BE i wEY) ol el AA) BaAgk Akkel @ vl H Aol g
FAL ANSA), (Fig D& AA 717 5374700 A ARE eA4RRY A (5)F FAS)

ARYE A2t ol Fal AN HIthA($-2)S etk wehg o) o) v A3
£ Ffk AR A3 aulAe] weS weldtel 798 71FoE ARSHA (Fig 2) o4 Helse
uls} ol $ehtetel Wit YL FA f7kel B olF 29 F, 4, 5, 69 ol Fol U WAHIE
Sk ShAR, A0 e AlETREeA SelEie vhol o], F(+)e] Wgt £()e] Wk hol
FOIF Aol 8 A Ehia YA Bk, FTHOE FARGE W, B A7 Sl Setke ALA
Aol BREA wd e dehtA e A

1) AR A= 712G AEE §5 Table Aol veht et
2) AA| FAAI= B2 Table Bl 4231900}



358  Asia-Pacific Journal of Business Vol, 14, No, 1, March 2023

Fig. 2. Cumulative Responses to Positive and Negative Shock and Cumulative Difference
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3) EH0| AIRE Xt2o| J|XEAZ

SkA Ak vke} o], & AFollx] - 7HA ] vl A Fato] f7he] MEAHS BT YR
T4 717K window) W] dd AFE Gl FAst] ARttt dig] W F4E 98 AR
2 WA 717ke 20083 59~2008d 79l SF3 = 2ol mpx]ut 7178 202213 89~20221 10 o]
I3ehe Atz olth, weba] g6 A HF Bagke] = 587elct. (Table 3)2 F74 A4
FEY 728 AFES BojEnt viAAE YERE Asyme] 2 —0.33742 HH o2 whf-Hig)
sde] vebttt, AA 5870 717t F vl o] veRd 717k 267091 vkl whdl-uldi A g o] yERd
& 32705k, olek 22 A= 9] AA vhA A FAelA o Aol dX|geh, Asyme] gkl
Tk 713 20219 11¢9~2022d 1go]aL, HHghE 20089 59~2008d 7€¢] FAgkolnt, F-x11
BAS ofmlElE Volle] H4:ghe 20124 11€~2013d 1€9] 0.00020]3L Hhgk 0.1775% 20204
29~2020d 4492 Vollelth, GARCH(1, 1)< w3l 4= Vol2e] FH4zk-e 2010d 89~2010d 10¥
9] 0,00070]3L HPZEL Vollo] HPzk o] 2020 d 29~2020 499l sgsith, =504 on|S
el & Atteul> o] ZQJEE A7]E whgste] 2012 2€5H 19 8 ZE=8 3holth, thul,
2011 1195 2012 19744 9] 713kl tisfixe =Y E 7Izbe] 1949t gttt HS 3Atate]
1/39] ke 2= 319tk YR 717k gk Atteule ‘079 7S ZHet) AEZ G4 Tu|9) SABH
A 71 F S5 e AP o] AAEHADE 7zt disiAE dn] A5E A8kt ot 717 E9,
F7A olsl Ao 3 A EAT, H HAE 2008 39RE 2008 129744, T WA= 2018
1195 20199 8971A] AP AT, wpA2 {741 QI8ke 2021d 11€73EH Al = o] HA7A=
Ag=Ha gk g 717k e F7A sk onlel Taxd] e “1's AAsda 284 g
ANzt A E 079 e Fsidith. dEFHA vl FARH 19 BEE E 5 IR
717t St f7Al sk ZA o] sldsl= A--ole dFshe 7zt wEe A E A8, (Fig
3y o FAo| AgH 7|]7HE Asym, 4Dubai, Voll, Vol2¢] FA|2 HojEo},
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O,
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o N o R
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Table 3. Basic Statistics of Variables Used in Regression

Variable Mean Standard Deviation Min Max
Asym -0.3374 1.5712 -6.7753 2.1530
In(Dubai) 6.2330 0.3439 5.5287 6.7711
AIn(Dubai) -0.0002 0.1717 -0.6189 0.2857
Vol1 0.0082 0.0242 0.0002 0.1775
Vol2 0.1324 0.1639 0.0007 0.7712
Atteul 0.7414 0.4417 0 1
Tax 0.1667 0.3600 0 1

Source: Opinet

Fig. 3. Trend of Asymmetry, First Difference of Dubai Oil Price and Volatility Measures
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A7) 8] FAAXHEEZ(ARDL) 23 o] F80) o M AA M e AdR=as HZ Fuke] f7hde]
(Do A Ymx] ZE W 10)2] Aes Yeistth), a8, vl tigk F4dl=
Fate] f7boll thsiAfnl A M5 ARESEelth, ARDLe] gk AlxbE BIC 7]1&S B3l 2435kt
AR ARFRE 37He] AR7F Sl Aer AAH. 7] ARE ARt A ekl W duA
ol Azt AA o2 shekEr

3) AHgE WrEe) BelE A Avk B2 Table Col A4S,
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Table 4. Results from Models including Different Types of Volatility Measure

Classification Coefficient Standard Error t-value P> It

Asym_4 -0.087 0.140 -0.63 0.534

Asym., -0.373 0.126 -2.96™ 0.005

Asym_3 -0.443 0.131 =337 0.002

Model AIn(Dubai) 4.348 1.582 275™ 0.009
Vol1 20.379 9.836 207 0.044

Atteul -1.633 0.524 =312 0.003

Tax -1.807 0.626 -2.89 ™ 0.006

Constant 0.518 0.427 1.12 0.231

Asym_4 -0.107 0.140 -0.77 0.448

Asym., -0.334 0.124 -2.68 0.010

Asym.3 -0.429 0.131 =326 0.002

—p A1n(Dubai) 3171 1.315 2Mm 0.020
Vol2 2.321 1.234 188" 0.067

Atteul -1.782 0.548 -325™ 0.002

Tax -1.676 0.635 -2.64™ 0.011

Constant 0.497 0.432 1.15 0.255

Notes: 1. Dependant Variable: Asym
2. p: 7"<0.01, <0.05 and "<0.10.
Source: Opinet

27 A}, FA) f7bel WEAHL Vollsh Vol2 BF Fu4 714e] g yel BAG0= Folad

FEAM )9 FFS V1A= Aow et Telw ofele] WSl s FAl £t Hskael

ol MU HAE FSHe A0 Uehgn SEFHL0 f74 A3t Cvle] e AFE BF S0

e R0 vehth, olsh ge AAEE BT FAA olgn PPt Aoz meld 4,
O; ya

Ao Gl 7k WA S B v gl H5e ofnlgh Hiel §71 WEge] AXw
Salo] ofet o] okshum o] Qls) Ffk 4 Aol v t F%E & k. 2eln
el PN f7 WERe) e A vge] B 5 VA d8e] 24 s, dein
2 A A §7h wEAol < FF fee 27wk
FHHoz el QEFGs AR Fhi 7o) AAABE A FHE Aow JeiA ol
(378, olA<l, 1%, 2013; Koh, Jeon and Lee, 2022 5), 2e02 FEFH2 AL FA)
A A S kA Ths Aol Fm ol sl Ik 1w P o
FRA QA BB F2 wA 47t FA Fvlel AAEIE @ agw
AR dols 3R Fha A0 gE mUE RS FeE sa AT lsher
] °

o 714 qlakg
WgHoE aFEAINE ek, olsh g Aol ghejo] ok Hfel WA YL FehAYlE ABE

zelsigle Aos AgEd,
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v, 28

ARG A Y T2 BA A% AN BE AP A4 B3 A
(inventory), 434 zke] 342 S anlAe] G4 Hlg s 5 o
Alol ofsh WS o FulA ot olF, B ATE 47 b el St Sl 4 s
BA BT A ANEE T BT ool i S ok se) sk A
Hl g BaHugoleks 1) B2 ia o] /17 4o nYi RS BeE 5 vk Aol TR}
G B SOl ols)h 28 s s ASHoR HR1s] Sial Falolf HAsl o] Ful
712 zAel WgRAel HAE G

HZ 2SS 2008 49 15URE 20224 129 3197kAe] Ak T B Hiks A%
o] f718 AT, FA b WEO) The F) s el Mg eleh thel WaE v
A 2 7RG el U ARE oAFARIS Bl 2SR, FARE PHOE 47}
of tz] WS W7 Sl QA 7kl thdk 2% $4He GARCH(L, Doz #4aka, 7 7173
M) el 34 2A% 2o gt 71t B Adeec. FhHem 5 A Fol FRAR B4
oA f7h AEAO e = e del Wee @ AHgstt A £ WEel tid S 9
7ol v el g BARES FAT A%, Al f7kel ABeT A f7ke WEAe B
Al S Askere Aow Ueite, Wi, SEFha A SRA 15 AAe fdks 212 Hl)
e ole Aoz FAHUT ook R AREL BF AALA 2% ¥ye Joz duwn
A f7kel skl Mol F(Hel B VAT Qrke Aske AFA022)9) AT Astsh
AR AAE FHAITh AR AQ022)00 Sfahi, Ee FAl A7Hs FEAO AL vl g 5e o
aha ol AT %ol Fohdl Ao MW & vk, Wel 47 A5 HE Aw 9P
Fol7] Slal FHAE wrh ME A ] 1§ Bl 7ol WhekaA & Selh. olsh B FHA
Beje v RS 98 Soishe 9ole] Hh olsh AAE mel, § ATeA 29e %FEm de
F7h WA S G4 FFAIAE A gl g8o] AW SJuisiet, vzl f7} Y%t vhEA
= 7k el duhs b el MR AR 9le] A 2 9 FEfL Aae g

1:1
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4)1

VA BAS BB e ofnl daA Atk FhHoR FRA sk A vg e sl
AR 2BE WEA YR TF ATE A U FAL AL, F Aol B
A A e e e R e
opuet thake ARl WAlEe) 74 Ul el ARt ojg 2e A8 e <ls) F It
Hig Fh2e) iAol F2HUE APl gl AcR wudEd,

B A7E HLE He) Aol dd T A7 F =80 v Adel e sk sk
B2, BREAL AG AN Hf Ao v be] WAE slskuA she B 2y dve
W AR B AT} 2ol HLf /H2 MRl AYRlE T ATE ob BA we Aow
43 AT

ot T Iy kg 7bAe v AT Bt v SRE Q18] 98k
| 98 ATEel U ol olFod Wast g Al S,

=9 IS 71F ) AHL3thd 549 71E AA ] v A
A

st
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Table A. Descriptive Statistics

303

Appendix

Variable Mean Standard Deviation Min Max
In(Gas) 6.648 0.265 5.983 7.314
In(Dubai) 6.237 0.352 4.651 6.893
4In(Gas) 0.000 0.005 -0.159 0.133
AIn(Dubai) -0.000 0.021 -0.385 0.297
Note: 4 indicates first difference method.
Source: Opinet
Table B. Result of the Asymmetric Regression with Total Observations
Variable Igrozsfﬂcient Standard Error t-value Significance
(B;"" or p
ADOP 0.0008 0.0054 0.15 0.882
4D" -0.0041 0.0054 -0.76 0.446
4D%, 0.0063 0.0054 1.16 0.245
4D7%, 0.0007 0.0054 0.13 0.896
AD,P4 0.0037 0.0054 0.68 0.494
4D", 0.0029 0.0054 0.55 0584
AD,P6 0.0045 0.0053 0.86 0.390
4Dy -0.0014 0.0049 029 0.771
Aval -0.0014 0.0051 -0.28 0.782
Avaz -0.0010 0.0051 -0.19 0.846
ADﬁV3 0.0108 0.0051 21 0.035
4D", -0.0029 0.0051 -0.56 0576
ZIva5 -0.0017 0.0051 -0.34 0.737
4D, 0.0074 0.0051 145 0.148
ufl -0.0180 0.0014 -12.70™ 0.000
u) -00184 0.0016 -11.26" 0.000
Constant -0.0000 0.0001 -0.24 0.809

Notes: 1. Dependant Variable: 4G

2. p: 77<0.01, 7<0.05 and <0.10.

Source: Opinet.
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Table C. Results from Unit Root and Stationarity Tests for Regression Variables

Variable ADF PP DF-GLS KPSS
Asym -6.355 ™" -6.274™" -3.324™ 0.337
Dubai -1.938 -2.202 -1.693 1.251 ™

4Dubai -6.557 " -6.518 ™" -3.931™ 0.206
Vol1 -6.468 " -6.441 " -5.182 ™ 0.226
Vol2 -3.600 ™ -3.690 ™ -3.625™ 0519 ™

Notes: 1. p: ™<0.01, ¥<0.05 and "<0.10.
2. The null hypothesis of ADF, PP and DF-GLS tests are the presence of a unit root.
3. The null hypothesis of KPSS test is the presence of zero-mean or level stationarity.
4. ADF, PP, DF-GLS and KPSS indicate tests from Dickey and Fuller(1979), Phillips and Perron(1988),
Elliott, Rothenberg and Stock(1996) and Kwiatkowski et al.(1992), respectively.
Source: Opinet

Table D. The Correlation Matrix of the Volatility Measures

Vol1 Vol2
Vol1 1 -
Vol2 0.6407 ™ 1

Note: p: "<0.01, ™<0.05 and "<0.10.
Source: Opinet



