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1- Volatility

2- Futures Contracts

3- Pindyck, Robert S. (2001

4- Ates , Aysegul and Wang, George H. K. (2007)
5- Jalali-Naini, Ahmad R (2009)

6- Fattouh, Bassam (2010)
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1- Fundamental Factors

2- Spot Markets

3- Futures Markets

4- Interest-Adjusted Basis Risk

5- Generalized Auto Regressive Conditional Heteroscedastic Model
6- Theory of Storage

7- Cointegeration
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1- Trading Volume of Futures Contracts

2- Non-Linear Error Correction Models

3- Bivariate GARCH Error Process

4- Geman, Helyette and Ohana, Steve (2009), “Forward Curves, Scarcity and Price Volatility in Oil and
Natural Gas Market”, Energy Economics, Vol.31, Issue.4, p.p. 576-585.

5- Forward Curve
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1- Caporale, Guglielmo Maria, et al. (2010), “Time-Varying Spot and Futures Oil Prices Dynamics”,
Working Paper, Brunel University, Department of Economics and Finance.

2- Cost of Carry Model

3- Convenience Yield

4- Hedging

5- Kaufmann, Robert K. (2011), “The Role of Market Fundamentals and Speculation in Recent Price
Changes for Crude Oil”, Energy Policy, Vol.39, Issue.3, p.p. 105-115.
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1- Radchenko, Stanislav and Shapiro, Dmitry (2011)
2- Error Correction Models (ECM)

3- Vector Autoregressive Model (VAR)

4- Lee, Chien-Chiang and Zeng Jhih-Hong (2011)
5- Wang, Yudong, et al. (2011)

6- West Texas Intermediate

7- Detrended Fluctuation Analysis (DFA)

8- Detrended Cross-Correlation Analysis (DCCA)
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1- Nomikos, Nikos K. And Pouliasis, Panos k. (2011)
2- Wang, Yudong, et al. (2011)

3- Huang, Dengshi, et al.(2010)

4- Chang Chia-Lin, et al. (2011)

5- High-Frequency Trading (HFT)

6- United Nations (2011)


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

179 ol & o)los (solaisl gilo fho Sliins dolilas AY

OT WTys et b 5 (b yo o wilols (55 sl el g2 ) (go93 53 5035 (sl &
D als Aal g i,

(ol 435 gn o3lizal Caliin (sla oot 1 landl il sl o) sshte 4 ot als (sla g 3
ol bty 6lyls codd 3550 Jbe IVt & (gallis oS AsL Canys Wlg o Sl b alee !
35" o3l il sl (Slms (51 K03 (AT 5l Do al b 3 il

Iy osls 51 g m &G ibyls 5 S0ks 015 s Wesls s @l 4 &5 sl 0lzs (VAAY) S
bl 2 S il sy 53l 5 a8 1) S ol VAP S Sl 3 87 (5ludute Olajon ) sbay
AL ARMA w13 & W15 e (b5 ibsls O

s sl Gl T 5 Oll Caad 55 3 g0 sl Sliabll (6, o511 5 glate 4 (il
&S e oKbe 5 Ogm S 355 (b i Wilils ) e Sy Ol3e s Pl i ool ples 0T
G lls Oleeal e —4 & Sl oks eslial et S aed sdslee ST SO
Lol oS s ez (b5 uilsls e ol 53 358 w5l GARCH(p,q) 48l peess
Cad 543, P 5 ARCH &S e 5 8ibe Cnd 643, q 2l () 53 A5 0 (55,4 ARMA
i s (V) gdslas Sy go 4 0155 o 1, GARCH(P,q) Juts .das s 0Lis | GARCH 8 5Ls 5

hh=o+XL, (xjsz_i +Z]P=1 B;he ()
p=20,9=20,0>0,0520,p,=0
i=12,..,q i=12,..,p

45 ARCH(q) «+ GARCH(p,q) !5 oiKT sl p=0 015 GARCH(p,q) Jde 55 5

S5 S sladide dilen (b e 4 bts o b b bl o KT sl p=q=0 wmilr 355 00
GARCH(p,q) Jite o fosle 3 8 dalys Joe | 395 Culy il b ¢S5 dlan B 5 358 g0 3Lkl
S glaisy S 4 S wid8 (go)s0 Oleg (W) b e jr & Juls 8wl GARCH(1,1) ot
5801 Jslae ARCH + 7 o 555 o0 (5,5 03101 :Kke lslan (lasbilony b Laoilosdly ¢ goma

plal ol DLt s dnw 5 B3lo Sk Saar 5 083 )15 3,50, b Sl Slacs e eimsbiasih COYAR) Ay -yl =)
YOV (gamio (Jgl Mo O, u(t) 33l

2- Auto Regressive Conditional Heteroscedastic
3- White Noise
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2- WTI Spot Price FOB (Dollars per Barrel)
3- Free On Board (FOB)
4- Energy Information Administration (EIA)
5- Crude Oil Future Contract 1 (Dollars per Barrel)
6- 3-Month Treasury Bill Rate: Auction Average (Discounted Series)
7- FRED (Federal Reserve Economic Data)


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

179 ol & o)los (solaisl gilo fho Sliins dolilas AY

Jow 85,57 9 Lodls fudxi -0
o i (Gl s il Sl edkisl sla e s b plt S med Lalsy (s oste @
(Sl Sl o Dibay (6,8 ) saesY Ll Slej (5 slaesls 53 Ty (Slaaty s 3 gy g
bt S Sll lacad ol fodd s sl ite ol okt s sl O3 Ll
el el i gls ¢S Pl S (65l 3 Olge epl S sl ST glaad
Lol 3 Ol i 4 Vb Sbj slags e saen (ADF) b poens 56 (S05 glimal 05057
Ca Sl gblwd Sl glag o V;'i)@ Sl a5 oyl Al g (g4 gr\:'- Ca HLl (654 50
oty gadey Oga3T 3l ot bl (Slon &Sy Jomil s 5 pl S Gl ST slacas s

Dl ek 0305 Olas (V) g s Bl eons R r u‘ii} 090371 3l odal Cowas ml s el

by ot (59 (&‘SQM )15.9—&6) ADF Qg&)T @lﬁ—\dju\?

Invy D(Basis; ) D(LogF;) D(LogCy)

-Y/AF AL A/ A VAYd Sl goybT Hldia
-Y/¥0 BAL) AL -Y/¥0 o3V o 53 (G 5
~Y/AY ~Y/AY ~Y/AY ~Y/AY Ao )30l 53 G 55
-Y/ov -Y/oV -Y/ov -Y/ov R AR e L 35

el gl ate

Aol o3lizal (e 35500 6l p 5 6l kte 31 el axlllan opl 3 (iludde s ST o S s

sl ok T Lz | 45 () Jgdor 5> oS U

Sl e 58 by H 4 S gk (D yro -F Jgu>

t ol 55 4o 1314 Y5 o WTT el s Sl slaad 2,80 Jouil s> D(LogCy)

S Y5 e WTT oo oyl 4 oS5 ol i sla T (slacad 02,80 Joil s

tobs e OO
456 Slal3k 555 Jodb ganle aw w55 Slogl elol p @Bl i (slie &Sy Oljer Joil o>
ol s 15T D(Basis; )
ol 53 K el 55 bt s Ll (5352 30 b (Sl 153 Ol Inv,

.:,Mlo»Tbljsa;JQij;ylf@wgww;ﬂl(\)@,u@,ﬂA{Ja}vdjl.\?,;.\


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

AD o Lo Sy ool o o 5T 5 o] (sl il o pl5 i o Lalyy ot

50k dsb 53 edinl Sloj slags m (bl Sl s 4 csiledde 5 3,57 1 gt 0 s

558 o Jobe aileny 5l 53 ARCH 16 ol 5 claosls pl 555 0 sim by 5,5

Sy (1) Gdslan Djse 4 358 0 3557 5 ol Y sl bl S J&L 4 S J
1wl el 0sls OLES (ab- i Olwl glal o

AlogCi = 0y + X, a; Alog Cy_; + B, Alog Fe_j + X0 Abasis,_y + X p, inve_m +& ()

(F) gdsles IB 55 alis b b el ol Sl ST Glacusd Gl 1y dde opl Olg oo ¢ omoman
AL anils Sl )kl le AT 5 el s ka8 Blowd 51 4S5 S 55T
)

AlogFy = ag + Z a; Alog Fe_j + Z B]. Alog Ci_; + Z 0, Abasis;_p, + Z P, inve_p + 1,

o by Al ol Ol 5 310 5505 (F) 5 (M) cddslan 55 Ol zale Soslis ¢l 5l

S s ) O b oam g L aS Sl e a5 ol ST sl Ol e 95 el
4SSl ol 31, \AUJT 5 Sll Glaiwd OVYsl I ol oyl s Gl sy o sesT
DA Sl ok 8 5584 0T Goslys Wie B3l o 4 by sla0sesT
Sl ke Jb b oy (Soecers s 51 8L Olnebl & bg e B3l o S0
ot 0351 3 bt ol (gl el SIS 555 2 Jalse I s K oS ol I35

D g o a;l.&:»:\'é,é;lf—&xﬁ }'(ny

Ol GBS Juho 4 by o (S P7- gs 3 H15Y 9 30 gl @b -F Jgur

Jlz| F4/f- F 395 o3bT
Jlea! V&% ol ol (it o po
;..a:u: ) @l:.: C.A

B ST Showd Juo 4 Loy S AP 2 FITY 0 09T @b £ Jsuar

Jlez=| 0+ /70 F 399 okl
Jlz>| YV/FA ol ol Lyt L po

1- Breusch-Godfrey


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

1F9 e 5ol & o,lad golaid] gly Jdo Clidix dolilad AF

@‘pgdw;uug,,tﬂ«g,\éw.\»43Ja,,fu:;l,,&}s-oyﬂ@\:;(?),(r)d;t.\?ﬁ
@ Do s Tl 0 35 sl 53 3 ga oo Jleil 2501 4 4 5 b o Sonans 5 355
g bl s ol et SVlae (sladilensy 53 (Sirans y5 355 SOl 05031
30 33 3 Je sl gl i 5 Jde ol 51 5t 4 Ol Je > (Soens 5 5
55 eslizul
S5 B (s 5 (e 33 (i g ) Aely it ) glaads 035531 b Ol 1) s
53 ARMA(D,q) 0508 5550 Shle 3555 ¢ Sars s & Slr S s tess s
St 5 o das sb 4 oS 1y iy Jald Slole odd 03,57 sladds .ol adsl ads SV slee
4 L ARMA(6,0) Jue = joai 5 93 gy Sl ecplpls ST o Ol Juta L5570 35 54
Gl Ol o ioml dde cpl b eslinul  Sowsens & &z AR(6) je ojle
o commen 5 3l ks B3 sladde s Obe 3 1, TSBO) jijlss 5 (AIC)SSST
0357 b S o slgtiy 1) AR Jile s s (sl 4y 7 0l5e 0T 3 S (Stmans
35 SokasOlS cps gy b oedkd 03T e gl S ey 5,358 FIEY
o313 OLE (B) 5 (8) sl 53 dsasT nl iionl geds sladiie 55 JU w  Stmens

F- &
RGN PR

Dbl GBCwd Joho 4 by 0 5 H7- g 3 FI5Y o 30 U903 50 Jgu>

Yaas ez JAY F &9 soskl
EY Jlaz>| \4x o oudlin Lyt ) y2
;:.bu“ ¥ @l:.? C..A

B ST Scwd S 4 by S A0 P9 9 $157Y oy 0903l @ 1S90

/FY | /N4 F &RIF 3
/¥ Jlea| \/AY ol o lin (it g po
”,,..a;u: 5 @t'.v C—w

el 0T (5 338 gy 51,5 b g0 5T ol s canllan ol (V) (50l gy &0 g jo Jslit 550
2- Akaike Information Criterion
3- Schwartz Bayesian Criterion
B3t o g 51 ey =g 1SN o 05037 S b cadlie ol (F) so)led Sy 4 by e Jslier 53 —F

ol o laT  Ktarans 5


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

AY o Lo Sy ool o o 5T 5 o] (sl il o pl5 i o Lalyy ot

3 ealital b 015 o e I (Stoens i syls e S5 sy S p) 4 45 b 05ST
G 5 I s by by laady G Szt s (Semers il b S S
35 5557 1y I3 6l ARCH g b e b Olaesl il yls Jidw 5 5L 3,5 ARMA
Jite 53l Solsime 5 OVl Olge stalie b gy ol (6,5 ) Sl Ol o ciomen
35 A5k 3,0 ARMA (omi 5 IWH s i 4 b gy o laadd s (IO 6l ol Olonl 315
35 e

s 0 Jls (Sl bilens 5 3doen (1 15 305 ol 3587 5 b atngy (laais s GG Kauwrads 13 505 sl
oo 31 e 351 ey VL 510 L5 6l o a6 4y Oljom ol 35 093 gy b o T al
L 4. GARCH(D,q) Jobe cpolal opl s o590 dalsdei Hls sae uilyly galslas ol 9 3,10 ades
GARCH(L,1) &40 « GARCH (p=1) > ,5 aiss <0 5 ARCH (G=1) « 5> s aidy o0
5 () SVslae (gl 53 cpl ABL 3l Jde Olaenl il ylg (ladbiloms 51 mnlin (53,511 155 oo
Gslas Sy 4 (F) 5 () SVlas s el s (gladilons Jube ¢!l 313 LSS (glasess (F)
W dal s 30T, ()
c% =+ uet, +8,06%_, ®)

o>0,u;>20,8,=0

5 (AIC) ST (slaslas 51 Jdo 53 352 g0 Glaite sl L 3550 Glaaily cmni gliuly)s

S ws w208 e gl 4By 3l (gl bajlas ol 55 55 e 4B o g (SBO) 5,048
B s s o 51480 slasbas 4 a5 L (imen LS JBldon 1 0 42 (sl slne Ol e
3o 3l eslizal L GARCH(L,1) Jue ¢ gloscmys 0280 Olpn 5 lallast jlme ol il 5 o
() dlslae a5 L 5 (F) 5 () SV¥slas Sl ooy ol 5 sl b 358 00 3,3l 5 (gledan s S 1>

Tl ok onls 0Lz (A) 5 (V) Ul s

1- Correlogram
2- Auto Correlation Function (ACF)
3- Partial Auto Correlation Function (ACF)
Al s sl (sadte 3551 oS g canllan ) (F) (gl S gy 40 b gy it 5 -F


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

19 5ol & o)lads solaid] gl Jio Olidz dolilas

Pl o Sl S Cwd Jto (81 GARCH(LL) Joo 3391 —Y 9o

AA

Sl d8lzo
Jles Z so kT Slro B it o oyl
e —F/VYRALS NS S /ABYAD C
VAR “V/YYAD D N YYA] —+/ v QFFA o,
YN ISSVAREZN ARARLN 1/ 1145F ﬁo
+/140Y ARTIAN /e ¥R /rreOVY 6)1
ey —¥/YVOVE %44 YIRS I 92
e 8/+4V+ 4y VR 44 YEAYNT4 03
YN —0/+0YYAY IRRERRS 73 —/ v YYA o)
VAR O/A1F 00 VORRRRNS 417 VAR () o
VAR /A YYED VY — VYAV T,
VAR —1\/10AYY RN — JSVYYVA 7,
VAN —5/085004 AVEAYY — JEBVYNY 7,
VAN —O/AVOFYF [ FYSOV —/¥V140 T,
VARRYS —Y/AVAOFY /+OARFA — ANV YY TTs
NBF —Y/Y¥44YAY — /A FAADY —+/+8¥YIA T
bl sske
s F/YFATFA VERRY- TR VOYAYE a
VAR Y/ YOOV C/VOAFYY (VARRNAkS u,
/YD /YWY AEYVFA AMYSA )
Eaadalice

P cdi b ST slcwd Jaw Sl GARCH(L,1) Jawo 3591 » —A Joo

Sk S43l
Jbst Z o5kl Sxe B it o ol
e F/FAFL Y JOVYAFA A FVEY C
e V/SFYVAE OVYEF YA o,
YN AYS/ YD ALY +/AAVVAS ﬂo



https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

A4

o Lo Sy ool o o 5T 5 o] (sl il o pl5 i o Lalyy ot

P cd b ST sbcwd Jow sl GARCH(L,1) Jow 3551y —A Jous laf

Sle (S8
AMY —V/¥VBAAY e FEY SR 91
ey /YRR /e VWA /e YRR 92
e —0/+ ADFY Y 2% —+ /v OVAFY 6’3
e N ad IRRRERE 44 eeaaeYYE o)
e —B/ATHVA rer e FYY VRTINS 154 yoX
Geees —)4/+V440 /AVYERS — IVEYAD) T,
e SVV/ATYSY /A FOARY —/PVVE Y T,
e —$/OVYAYY VIYS —/ESAFIA T,
e —0/V+44Y) [ SEYFE —JYSVEF T,
ey RN /108150 — /AAOYDD 7T
o/ )4F SY/PTVERY JOFAFYE —+/+ASAYY 2

bl sske
VIRED F/Y54Y o[v 2 FAA CeeYava a
e V/+ SAFVA NOVEOD /Y VEFAY u,
L Y/AV4rNF AT CAASDYY 1

Caadalce

18N s 0537 b ARCH LM 05857 516 ol 51 ARCH 31 5 g5 g1 55kt

5 Il gl @ a5 b e e 35l s GARCH(L1) Jde 350, 5 ey 2558 3lizul
53 ARCH S 1 0l L 4 od coddial 09037 Sl eslial b 0155 oo (b b ibsls (s5ledbe
Cond Dl Galsl ) Godinsmed 5 Sy e 53 &8 a0 LS () Jpulr L2581 Olabl ags e
Ll gdslae al i (6l gan 5 ol siles 3L Jde 53 ARCH & il ela pine s L ol o

S o 5 e 4 i Sledbl (gl )

Lee, John. H. H (1991), “A Lagrange Multiplier Test for GARCH Models”, Economics Letters, Vol.37,
Issue.3, p.p.265-271.


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

179 ol & o)los (solaisl gilo fho Sliins dolilas Q-

Sl S 4 L2 0 Jobo 391 SIS 81351 593 ARCH LM 99037 ol -4 Jau

JEN Jis a4 F &3¢ okl
i Jes>! +/PVA ol ol it o po
;..a:u”” 5 @L:J C.»

&Sl auLAT () d}ub- B LGUJT ‘5\.“;“."5 64.‘:@ ‘5‘).3 a-\..ia}li Q}AJT 6[}.‘; e

RGO 63,31 e I (gl 51 ;3 ARCH j1 555 (godnsolis

B ST GBewsd 4 bgy Joo 383 JWH &1 595 ARCH LM (39037 ol -1+ Jau

JEY Jls>! FAY F &3¢ soskl
JED Js>! /%4 ol o iyt o po

Wl i BB 5 o andllan ol (6155 (sl 5 LA S(V) Do 3 (G 85 ol
Sl lalad 55 o5 gl GARCH(1,1) Juts 51 oslizal b g g S5 5557 5l oa Tt @b
ALk sVl 5z L;e)bTx:Um4{4>.-}SQgrf)dl&ilﬂdwcﬁM:@gwugT)
WA o b 5ms 5 Folsd 5 SEET Glajlme Bl Ol s oSl o sl Slaline (g
Pl aS sl 53 53 O guily s GopleT Ol sas ¢ opmman .ol Jbo ol Canlin 5515 51 OLES (G o

il ool 39l Jbe (ladibeny 3 LSL.,..M;:‘- 3 95 GokasOlis (Ll ¥ o & Ol g
sl ST 5 SOlal glaiws Ol uss Jda 53 GARCH(L,1) Jue i edeT sy sl o5 ¢ yoren -
5 4l sads; 513 GARCH(1,1) Jus s ddd s oy ol e il s SV slae s g o
5}3JLC_‘M‘@M()‘.Lzgﬁ‘j.éCM)J;‘w‘b:f.:;‘.ﬁéﬁ}IGARcHQJJAQM&.{J
SE e 5 s o i sl ST Sl S5k slacad s Dlisabl pule b b 13 il sl & ook 315
3557 Wlen S 5150 53 bole g ¢l b (Clls dal e Coadl Ol 0l T s iy (61 5 S
oo 3L K (6l Calgiys aila g s 215l 5 03y Bge 5 1,08 Ttes ¢ Jlo slabl glaol s

el 0395 Sl

.\;.ﬂu.uhuc.afoyﬂ;‘y\s@u@um ol ) o led s 4 gy a sl 53 -)


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

a) o Lo Sy ool o o 5T 5 o] (sl il o pl5 i o Lalyy ot

ey e GOy by bl godiaslas GARCH(L,1) Jue 53 ads ¢ b il yls o o ¥
5 Ol Glacad Ol,uw ¢l Wbyl OVslae 53 (ol ol il 0dd ) Sl (G095 3
Slol aad )5 Sluabll 5 LOle g &S das o Ol o o) ool VA 550 55 b ST lacad
Wl S S0k 3 (gla ikie (6l (50585 Sluaboll 5 ailu s 5 /A o s bl ST
elay o da3 2OLE Sya 2l WSS oy plt Ll Sl (slaad 4 by o 8 O o F
S G JT Cad GBIBIL 5 5l 5 ey ol ki Dl ad 5 b GT B Ol (513 mn 5 e
5 Sloal Cead Olon Vs clin 6Ky i 4y syl 23l el I bl b ol
g 438 (Goy55 4w b oy93 K 1 Wl o od 3551 ol 4 4 g b g das e Ol | b ST
i I S Sl (sl O i

(Slol Saiad Sk Obe (gad Lulsy 4 e Glaiie pege 3 (S e S e
3 Slas Olo oS0l g0 5 oins blisl 65 dilen 5 Sl plt S (6505 1153 (5352 50 5 o ST
2 e &Sy Sl L e ole 4 S o Jer ol S LU G ge Ol 5 ST (Dbl SIS0
i S g edd S0S ol 6090 03 ST 5 Slel UL GOl s iy ess0
PR el i (gl 3 e ) ) e Lt 3 Dbl Sl ls Sy Ol i
Ol A8l L il ol jon it (GadB 5 &S5 b (63135000 b 47 (G50 3 0Tl a5 a3 e
s e oy 805 (s bl GBI Olal Sladad e Sl plt S )bt b
3 Ses 5 5k Sla) Candse s F 5 JB 5 Jo (oI5l (sl a Oz ¢ o e ke ] Sl st
i 81 233k oiasOl b Sy (ol ply ol i s Latls Lol 5 4, slay
Gy VL (5l gme 4 (Al Sl Sl ol drn g Sl S (gl 3 (1SS S
3,03 S (ylow sLolE e Sl 5054 O S dhelas

5ol Gk bdE Glaad Glllay 4 Cond Sleabll e Sy 22 L s 0L
B el L (S sl Ll 5 S e oy 2l e T s ol s sla T ped Y o
b dal o Sy 58 ol o055 B Ay o050 Sl el G Ol glacad Culgiys 5 3L sl
ALy &b pls S gl 55 L (63 90 ek 03550 ST ST gb0les cLal b oyl

S slasil )3 4 (g i 5 (o3l 54 b Alan l ool ol em bt b Dol a1y e

NP0 5 VPP Gammins (o Madl o Solalllae (G Jo chE (sl 5150 55 Es 5 S pite 5 Slaztian CVFAY) Olis 55 .5 gaa =)


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

179 ol & o)los (solaisl gilo fho Sliins dolilas ay

3k 53 Wl 5 4 e 23S o)l pen ol S L15L ) NV G WPV, W - PRI PNV ke
Slool ST (i (50333 23 G 23 Ol Al L enlply o Canla 5T 51 508 SOl
Ol 1y Ce o i HI5L LSl (63250 5> adbg 0593 95 Gl Ol opl W Z8L dal g 200530
s i Do BB (g s 3T Ol e cand] 457 s o

5 4 Glalme psb a4 KT L 3 el Gl Dbl Glacad o S Sl sl 1
GLad i o jon Ls S0y Sk L o8 Sl sl 555 1 iy (50593 53 Sl Gl
.3}1.AA\}S-LL:S)\):}:}l&fT)\jQ¢B-¢£L§LA@'T&L;U}>

3 0l3en ) oty Sld aad 53 Dkt o as gn 0L K T ol S Sl (2ad (ssloe
ol o OT 51 g (slooy 33 5 (suler o5 G ST Ced i 355 51 iy (G055 53 O Cad s
Wl e plst 5 (5l b3 315 (SlaS s 3l eCulgins 5 e S5 Ol 53 i L
& Ol o) 47 das e O 5 Cadke el IS5 ey sl T ol ks e, i 0
i b Sl s 5l i 0093 T 5 ol Seups Dl lalad i I blie 54k
S 1 Sl o sl ST 0595 Ol Sloal Eend i Sl o nn 5 e a0 b la ST s
el ls an (6ol (50593 53 ol S Gla ST Cead Sk 4By 05 K L ST Cad i
L 15 T 5 Sl Cead Olon Vst o L S S ok 40 by o o 56 Il (0l 53 0
Sl ad w5 sl $093 4w U 0,95 éii BISHP AERTR ;)}Tﬁ ol a5 Lol s
Sl 3 Sle Sll Glacad o Osmes b ST glacas i gdaly 3L IS 1 b ST
35 blime gla STy & sl I Loy dal g aadS O e g N P R T S
Sl Sl Gl b ok sl Luly Sl edeT sty il .l G v Slowd L & o ST 154
trloen sy 3 05 5 25 sboos sl 3 s ek S8 asle byl SKos gl Jbe sbasdl gare s S

! A{LLA ol

S dmii -1
Pl S Sl ad sailale DD &S K 5 GARCH 5 S g) 51 oslizal b andlas ol s

(aalesSS slasla)l 3 ol ) oy o Oloj o 5S005 b WTT el s gla 5T Cad (WTI
ooles OLL B VAP 4 515 Slej goy95 (6l odd Jodad Sl Sy s WTI P S8 gyl 3

5 b oSy 30 kuly opls 7 s 5 &l ol b gla 5T 5 Sl (slacad Ol Laly, (¥ )


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

ar o Lo Sy ool o o 5T 5 o] (sl il o pl5 i o Lalyy ot

M@,b;t‘m(tf,;..uw)ﬂwmugsuwﬂggmuuékaﬁus
S (stan 45 db da>Da 5 S plnil wBl oo 5 (03 o lmal 0a5T €k 3 5087 5 Laosls
el ol g 4l 5 Gl)1s (ol 3 Ol see s (e

Gadilons ,lle ;5 ARCH il cods aui Sloj (slag m mil s S S 4 4 5 b cps (,tf);
Aoy p die

s Ok Jb o Sla Saens 5 555 51 Olabl jlate 4 ¢ 3515 o5 SOsaST o o6 )
S¥slae labileny 53 I Sorens gt 3 gms 3l (S 0p5T mls S us ol Lol
Jbe adsl g s ok 5 cmlie 3510 ¢l ARMA (D) ooy 51 s et 4 5 63,57 2
A eslazw!

333,50 ARMA (o 5 DN 3 40 by o oy 5 Sines | oslizal b o )lgz o8 s
Sl ie S5 2)5m ey ol Gy mmen S 25T e (b Gleeal (bl S
s 4 S o g ol s ST (slaslne e 53 39 5

b 03Ul ARCH 15y gy sl 518N b 03n3T 51 55 LG 6

Sl i Ole (5413 gne 5 oo galaly & cdns o OLE g S5 5557 5 3 edeT o =k
Aol ) 55 Ol Caad ol S o ST Caad 1L s ls 3y Sl 5 b ST 3 ed
b 0y55 Olen Sl Cad Slaks 3l 613 smn 5 Ctto i b o 5T Cnd Sl ks ¢ i 250
el i Gl T b ady 0y00 KL ST Glacad i GME S ioman 3 54 oo
;)bcl;m\g;a:éc;ﬂj:i:ﬁs&;»}lmjé)a)j;égilfsjlqdﬁus.sﬁ,Lal_?'-)l;ks:md)l.?kgwj>
S 1 Nl oo 5 0dd ot (lin Sy D i LS a1y Jlo sl s ol 54 b oS
5L IS ST ST 5 Sl glacad , 2308 o3 4 b

S ABT nl5l o sladeT s 4 0yl sbasl Kely @ a5 bl a5 5 5 6,80k
53 Slaal Gl b oSl 15U 5 OT 618 51 005 5 2as 5 L ST 5L L5 5k 5 Cosle
S yad Al g fged |y sday lre 9

))&;&6“@'T6u)‘jl{)}@y)l¢ﬁﬁr’)wﬂﬁS&Ddﬁbwd)b"‘#‘ﬁéﬁﬁé‘y}‘
WSl (555l 3 a5 o a3l Sl als 3l ae s 4 Bes 8T ol ot 035531 Olaj ok

S b 4:-}7 la au\.h"T)A S ol ‘ﬁjjj,é A C,-»L&)‘)L u.;‘ BE) QL»:};) ‘_,’:L.:U; u,;;_bﬁ‘ QQT-MT&


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

179 ol & o)los (solaisl gilo fho Sliins dolilas af

.:}.3: oslaiw! r\>— Y C,.a.:é 6\.«:0\.»};3

ash g @l

3 Bl Glge o5 (8O 3509y b Sy SBG p (FRwdlaBl ((\YAP) iy . sl
il Al 01 (p) Galo plal oKsls Sl Ll oy gl 5d s

leulk_'m Slalllas (G jo (s SBHIL 5O <Ky o P 9 Slaio ((VFAY) 5 smun OLis- s
Ol 55!

ol Dlalllas (Gaunjo ((ABlg SBHIHL 38 Pl Cd OMlre 09588 ((WYAA) Lo le . LIS
.Ob@i c‘_.;jJJ‘

Ates, Aysegul and Wang, George. H. K, (2007), “Price Dynamics in energy
Spot and Futures markets: The Role of Inventory and Weather”, Financial
Management Association Annual.

Caporale, Guglielmo Maria, Ciferri, Davide and Giradi, Alessandro (2010),
“Time-Varying Spot and Futures Oil Prices Dynamics”, Working Paper,
Brunel University, Department of Economics and Finance.

Chang Chia-Lin, McAleer, Michael and Tansuchat, Roengchai (2011), “Crude
Oil Hedging Strategies Using Multivariate GARCH”, Energy Economics,
Available online 27 January 2011.

Fama. E. F And French. K. R (1987), “Commodity Futures Prices: Some
Evidence on Forecast Power, Premiums and the Theory of Storage”, Journal
of Business, Vol.60, p.p. 55-74.

Fattouh. Bassam (2010), “Oil Market Dynamics through the Lens of the
2002-2009 Price Cycle”, Oxford Institute for Energy Studies, Working Paper
M39.

Geman, Helyette and Ohana, Steve (2009); “Forward Curves, Scarcity and
Price Volatility in Oil and Natural Gas Market”, Energy Economics, Vol.31,
Issue.4, p.p. 576-585.

Huang, Dengshi, Wang, Yudong and Wei. Yu (2010), “Forecasting Crude Oil
Market Volatility: Further Evidence Using GARCH-Class Models”, Energy
Economics, Vol.32, Issue.6, p.p. 1477-1484.

Jalali-Naini. Ahmad. R (2009), “The Impact of Financial Markets on the
Price of Oil and Volatility: Developments since 2007”: OPEC Secretrariat,
Research Division, Petroleum Studies Department.

Kaufmann, Robert. K (2011), “The Role of Market Fundamentals and
Speculation in Recent Price Changes for Crude Oil”, Energy Policy, Vol.39,

Issue.3, p.p. 105-115.
Lee. Chien-Chiang and Zeng Jhih-Hong (2011); “Revisiting the Relationship


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

10 o Lo Sy ool o o 5T 5 o] (sl il o pl5 i o Lalyy ot

between Spot and Future Oil Prices: Evidence from Quantile Cointegrating
Regression”, Energy Economics, Available online 23 February 2011.

Lee. John. H H (1991), “A Lagrange Multiplier Test for GARCH Models”,
Economics Letters, Vol.37, Issue.3, p.p.265-271.

Nomikos. Nikos. K And Pouliasis. Panos. k (2011), “Forecasting Petroleum
Futures Markets Volatility: The Role of Regimes and Market Conditions”,
Energy Economics, Vol.33, Issue.2, p.p. 321-337.

Pindyck. Robert. S (2001), “The Dynamics of Commodity Spot and Futures
Markets: A Primer”, The Energy Journal, Vol.22, Issue.3, p.p.1-29.

Radchenko. Stanislav and Shapiro. Dmitry (2011), “Anticipated and
Unanticipated Effects of Crude Oil Prices and Gasoline Inventory Changes
on Gasoline Prices”, Energy Economics, Available online 14 January 2011.

United Nations (2011), “Price formation in financialized commodity
markets: the role of information”, United Nations Conference on Trade and
Development.

Wang. Yudong, Wei. Yu and Wu. Chongfeng (2011), “Detrended Fluctuation
Analysis on Spot and Future Markets of West Texas Intermediate Crude
Oil”, Physica A, Vol.390, Issue.5, p.p.864-875.

Wang. Yudong, Wu. Chongfeng and Wei. Yu (2011), “Can GARCH-Class
Models Capture Long Memory in WTI Crude Oil Markets?”, Economic
Modeling, Vol.28, Issue.3, p.p.921-927.


https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

1P ol & o)lads (solaidl gl Jho Sliix dolilad

Augmented Dickey-Fuller Unit Root Test on D(LGT)

a5

(1) osbos S g

MNull Hypothesis: D(LCTY has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=15)
t-Statistic Prob._*
Augmented Dickey-Fuller t2st statistic -7 265887 0.0000
Test critical values: 1% level -3.452215
9% lewel -2.371061
10% level -2.571915
*MacKinnon [1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D(LCT,2)
Method: Least Squares
Date: 03/18/11 Time: 13217
Sample (adjusted). 1986M04 2010M12
Included observations: 297 after adjustments
“ariable Coefficient Std. Ermmor -Statistic Prob.
D{LCT(- 1)) -0.493706 D.061977F -T7.965887 0.0000
D(LCT{-13%.2) -0_ 148577 0057427 -2.587215 0.0102
C 0.145350 0203071 0715761 0.4747
R-squared 0.304805 Mean dependent var 0.026061
Adjusted R-squared 0.300075 S D. dependent var 4173944
S_E. of regression 3. 491985 Akaike info criterion 5. 348867
Sum squared resid 3585.023 Schwarz critericn 5.386178
Log likelinood -791.2068 Hannan-Quinn criter. $5.263804
F-statistic 54 45134 Durbin-Watson stat 1.962128
Prob(F-statistic) 3.000000
Augmented Dickey-Fuller Unit Root Test on D(LFT)
Null Hypothesis: D(LFT) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic & i SiC, MAXLAG=15)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.010425 0.0000
Test critical values: 1% level -3.452215
5% level -2.871081
10% level -2.571915
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LFT,2)
Method: Least Squares
Date: 03/18/11 Time: 13:17
Sample (adjusted): 1986M04 2010M12
inciuded observations: 297 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LFT(-1)) -0.494834 0.061774 -5.010425 0.0000
D(LFT(-1).2) -0.138378 0.057507 -2.406272 0.0167
0.145431 0.201601 0.721380 0.4712
R ed Mean dent var 0.026084
Adjusted R-squared sS.D. P Nt var 4129369
S_E. of regression Akaike info criterion 5.334295
Sum squared resid Schwarz criterion 5.371605
Log likelihood -789.1428 Hannan-Quinn criter. 5.349231
F-statistic 82.99709 Durbin-Watson stat 1.96875861
Prob(F-statistic) 0.000000
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Augmented Dickey-Fuller Unit Root Test on D{BASIS)
Mull Hypothesis: D(BASIS) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic based on SIC, MAXLAG=15)
t-Statistic Prob_*
Augmented Dickey-Fuller test statistic -8.743421 0.0000
Test critical values: 1% lewel -3.452366
5% lewel -2871128
10% level -2 571950
*MacKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{BASIS 2
Method: Least Squares
Date: 03/15/11 Time: 1617
Sample (adjusted): 1986M06 2010M12
Included observations: 295 after adjustments
“variable Coefficient Sid. Ermor t-Statistic Prob.
D(BASIS(-1)) -0.696212 D.07I9627 -8. 743421 0.0000
D{BASIS({-1).2) 0130236 D.OoO75119 1.733725 0.0840
D{BASIS(-2).2) 0.013290 0.064254 0.20c829 10.8363
D{BASIS({-3),2) 0197026 D.055687 3. 538107 00005
c 0.164519 0.480425 0.342444 0.7323
R-squared 0.343393 Mean dependent var 0.035502
Adjusted R-squared 0.334336 S5.D. dependent var 10.10444
S _E. of regression 8 244034 Akaike info criterion T O73661
Sum squared resid 1970959 Schwarz criterion 7. 136152
Loqg likelinood -1038_365 Hannan-Quinn criter. T 0958684
F-statistic 37 91609 Durbin-WWatson stat 1.2985445
Prob(F-statistic) 0.000000
Augmented Dickey-Fuller Unit Root Test on INW
Null Hypothesis: INW has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=15)
t-Statistic Prob_*
Augmented Dickey-Fuller test statistic -3.842463 0.0028
Test critical values: 1% level -3.452141
5% level -2.871029
10%0 level -2 571897
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INWV)
Method: Least Squares
Date: 03/18/11 Time: 13:19
Sample (adjusted): 1986M03 2010M12
Included observations: 298 after adjustments
“Wariable Coefficient Std. Error t-Statistic Prob.
INMW(-1) -0.079718 0.020747 -3.842463 0.0001
D(INWV({-1)) 0.223244 0.057536 3.880074 0.0001
C 15555.17 4054 315 3.836696 0.0002
R-squared 0077712 Mean dependent var 82.74161
Adjusted R-squared 0.071459 S.D. dependent var T223 326
S_E. of regression 6960.456 Akaike info criterion 20.54389
Sum squared resid 1.43E+10 Schwarz criterion 2058111
Log likelihood -3058.040 Hannan-Quinn criter. 20.55879
F-statistic 12.42834 Durbin-Watson stat 1.962043
Prob(F-statistic) 0.000007



https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286454.1390.2.5.6.5 ]

19 5ol & o)lads solaid] gl Jio Olidz dolilas

aA

(¥) oslos St g

Olw! Sldcwod Joho 4 by o (5 H7- g p FI5Y o 50 G903l

Breusch-Godifrey Serial Cormmelation LM Test:

F-statistic
Obs*R-squared

49 40167 Prob. F{2,287) 00000
T6.06101 Prob. Chi-Square{2) 0.0000

Test Equation:

Dependent “Wariable: RESID

Method: Least Squares

Date: 03/21/11 Time: 12:08

Sample: 1986M04 2010M12

Included cbservations: 297

Presample missing value lagged residuals set to zero.

“Wariable Coefficient Std. Emor t-Statistic Prob.
c 0014314 0.076326 0.187539 0.8514
D(LCT(-1)) 0.001204 00024465 0.492123 0.5230
D(LFT) -7.87TE-05 D.002186 -0.036017 0.9713
DBASIS(-1) 0.001156 D.001014 1. 140454 0.2550
DBASIS(-2) -0.001085 0.001549 -0. 700377 0.4843
DBASIS(-3) -2.31E-05 0000886 -0.026079 0.9792
INYWY(-1) -1.53E-06 1.14E-06 -1.348608 0.1785
INM(-2) 1.47E-06 1.15E-06 1.283529 0.2003
RESID{-1) -0.576323 0057992 -89.937944 0.0000
RESID{-2) -0 263431 0.059352 -4 438424 0.0000
R-squared 0256098 Mean dependent var 1.93E-17
Adjusted R-squared 0232770 S.D. dependent var 0. 14F7647F
S._E. of regression 0.129327 Akaike info criterion -1.219862
Sum squared resid 4. 800178 Schwarz criterion -1.095494
Log likelinood 191.1495 Hannmnan-Quinn criter_ -1 170073
F-statistic 1097815 Durbin-Watson stat 2. 120522

Prob(F-statistic) 0000000

BT Sbcwd Joo 4 bgypw S A s 3 HI5Y v yo 05031

Breusch-Godfrey Serial Comrelation LM Test:

F-statistic
Obs*R-squared

5065321 Prob. F(2,287) 0.0000
Fr.A8522 Prob. Chi-Square(2) 0.0000

Test Equation:

Dependent “Variable: RESID
Method: Least Squares
Date: 03/21/11  Time: 12:09
Sample: 1986M0O4 2010M12
Included observations: 297

Presample missing value lagged residuals set to zero.

“Wariable Coeflficient Std. Ermor t-Statistic Prob.
c -0.006842 0075686 -0.090406 09280
D{LFT{-1}%) 0.000686 0.002439 0.281418 0. 7786
D{LCT) 0.000323 0.002152 0.150152 0.5307
DBASIS(-1) -0.000948 0.001005 -0.943486 0.3462
DBASIS(-2) 0000891 0.001536 0.579988 05624
DBASIS(-3) T A9E-06 0000879 0008172 0.9935
INN(-T) 1.62E-06 1.13E-06 1.434574 01525
IMNN(-2) -1.60E-06 1.14E-06 -1.403426 0.1616
RESID(-1) -0.582939 0.057930 -10.06287 0.0000
RESID(-2) -0 270107 0059312 -4 554005 00000
R-squared 0260893 Mean dependent var -2.05E-17
Adjusted R-squared 0237715 S.D. dependent var 0.146900
S.E. of regression 0.128257 Alkaike info criterion -1.236471
Sum squared resid 4721108 Schwarz criterion -1.112103
Loq likelinood 1936160 Hannan-Quinn criter. -1.186682
F-statistic 1125627 Durbin-Watson stat 2. 114466

Prob{F-statistic) 0. 000000
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Breusch-Godirey Serial Cormmelation LM Test:

F_ctal 0. E3A4453 Prob F(2 2¥5y D A3G8
Obs*R-squared 1.734443 Prob_ Chi-Square(2) 0.4201

2
ey
W
0
m

Dependent “Wariabls: RESID
Method: Leas: Squares
o3/M19/11 Time. 2328
Diel iS8eMIT0 20T 0MT 2
Included ocbservations: 291
Presample missing value lagged residuals set to zero.

wariabie Coeimicient Sid. Ermor i-Siatsiic Proib
c 0.001732 0018757 0092328 0.9265
D{LCT(-1}) -0.000100 0.001855 -0.054D7 7 0.9569
D{LFT, -4 38E-05 0.001782 -0.024596 O.9804
DBASIS(-1) 0.000115 D.000DS24 0. 139886 D.3889
DBASIS(-2) -0.000161 0001531 -0. 101852 0.2189
DBASIS(-3) 4 T4E-05 000013 0058289 0.92536
IMNYW-1) -1 66E-07 -0.243317 03079
INW(=-2) 1. 58E-07 0. 230216 0.3181
AR(TY 0.244500 0693274 0.a887
e ) | 0214146 1.2115328 0 2267
A3 0.230832 1.169738 0.2431
AR 0.191153 1.119367 0.2640
AR(S) 0.148415 1. OTFTA7TIE 0.2848
SRS} o.o071291 o 230095 o057
RESIDN-1) -0.263570 -0.7A1458 0.4590
RESIDY-2) -0.143396 -0 . A4TE927T 0.5338
R-sguared & 005360 Mean dependeaint var
Adjusted R-souared -0 048260 S.D. dependent var
S_E of regression 0118175 Akalke info criterion
Sum squared resid 2.840468 Schwarz criterion
iiiei i Zi5 . Fr35 Hannan-Cuinmn criter.
ist 0109927 Durbvin-Watson stat
Prob({F-statistic) D _9995991

Olw! SCwd Joho & by 0 S S P9 ¢ FI5Y o yo U903l
(o393 285 31 g

Breusch-Godfrey Serial Correlation LB Test:
F-statistic D0 BET o0 Frob. F(2.275) o.az1o
Obs"R-squared 1.825050 FProb. Chi-Square({2) D.a01s
Test Equation:
Dependent Wariable: RESID
Method: Least Squares
Date: O3/19011  Time: 23:20
Sample: 1986MM10 20108412
Included observations: 281
Presample missing value lagged residuals set to zero.
Wariable Coefficient Std. Error t-Statistic Frob.
< -0.001881 o.012837 -O.OE0130 D.0Zo0
DLFT{-113} 0.000131 0.D01 841 0_O07 1054 00434
DMLCT) 4_7RE-O5 0001764 O.O27028 D.o7a4
DBASIS(-1) 0000113 o.oooaz0o ~O.13TIE0 o.eoos
DBASIS(-Z) 0.000 158 0.D01 574 O_OoOSS4T D.a=13
DBASIS(-3) —4_45E-0O5 O.00080S -0.O55026 D582
1IN 1.72E-O7 8. TEE-O7 D.ZE3421 O.B001
INAW-2 -1.84E-O07 . -0 24070 0.8 100
AR 0.254048 0.357 552 0710515 D.47E0
AR(2) 0.322197 0.250080 1. 2ABSFT D.2147
AR(3) o.23TIa8 D.197 711 1. 200E4 0.2300
AR Y 0. 195854 0170707 1 147312 0. 2523
AR(S) 01512912 0.122331 1.00E181 02731
SRS} 0.07 3340 o.0Es5803 D._B55052 o.zoza
RESID-1) -0 273008 0.380217 -O_TE0308 O.4aTT
RESID(-2) -0 1442688 D.30Z 844 -0 478371 D 6342
R-squared 0.0062Z72 Mean depsndent war -4 OBE-13
Adjusted R-squared -0.047S932 S._D. dependent wvar 0114827
S_E. of regression D.117547 .Akaike info oriterion -1.2300545
Swum squared resid I_FOOTS0 Schwarz criterion 188576
Log likelihood 218.3243 Hannan—Quinn criter. _3DDE3S5
F-statistic 0115708 Drurbin-VWatson stat 2 001447
Prob(F-statistic) 0.90o9a7
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Dependent Variable: D(LCT)
Method: ML - ARCI | {Marquardt) - Mormal distribution
Date: 03/19/11 Time: 23:25

Sample (adjusted): 15966M10 2010M12

Included observations: 291 after adjusimentis
Convergence achieved after 50 iterations
Presample variance: backcast (parameter = 0.7)

GARCH — C(15) + G(15)"RESID(-1*2 + C(17*GARGCH(-1)

Variable Coeflicient Std. Emor  z-Statistic Prab.
C -0.062085 0.013126  -4.729856 0.0000
D(LCT(-1}) -0.009448 0.001289 -7.328505 0.0000
D{LFT] 1.0711964 0.001192 8491158 0.0000
DBASIS(-1) 0.000571 0.000441 1.295311 0.1952
DBASIS(-2) -0.002501 0.000764  -3.275074 0.0011
DBEASIS(-3) 0.001856 0.000364 5.09700 0.0000
INW{-1) -2.28E-06 4 51E07 -5.0513592 0.0000
INV{-2] 2 58E-06 4 36E-07 5914055 0.0000
AHT) 0.732810 D023 ST0.02245 L.oooo
AR(2) -0.672378 0.060259  -11.15821 0.0000
AR -0.467212 0.070827  -6.596559 0.0000
ARI(4) U.3/07190 U.Ub3bof -0.815434 L.oooo
AR(5) -0.187023 0.058969 -3.171562 0.0015
AR(B) -0.093218 0.038853  -2.399287 0.0164

Variance Equation

C 0.002134 0.000500 4 269348 0.0000
RESID(-1)y"2 1.111716 0.158329 7.021557 0.0000
CGARCH(-1) 0.188168 0.062148 3.027725 0.0025

R-squared 0.9959033 Mean dependent var 0.235258
Adjusted R-squared 0.998976 S.D. dependent var 3.907132
S.E. of regression 0.125012 Akaike info criterion -1.632686
Sum scuared resid 4282040 Schwaz criterion -1.418093
Log likelihood 254.5558  Hannan-CQuinn criter. -1.546719
F-statistic 17687.80 Durbin-Watson stat 2006215
Prob(F-statistic) 0.000000

Inverted AR Roots 37-62i A7T+621  -7-62 - 17+.62i

- 56+.351 -.56-.35i



https://dor.isc.ac/dor/20.1001.1.22286454.1390.2.5.6.5
https://system.khu.ac.ir/jemr/article-1-256-en.html

o e Sy oleo] o 5T 5 Sl (Sl il 0 plo Cdi oS Loy oy 0

(&) oslod Cawgw 4olsf
P i B ST sbewd Jow &19 GARCH(L,1) Jow 3597 ¢ ol gl

Dependent Variable: D(LFT)

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 03/M1%¥11 Time: 23:27

Sample (adjusted): 1986M10 2010M12

Included observations: 291 after adjustiments
Cecnvergence achieved after 56 iterations

Presample variance: backcast (parameter = 0.7)

GARCH = C(13) + C[16Y'RESID{-1Y"2 + COATYGARCH(-1)

Variable Coefficient  Std. Emor  z-Statistic Prob.
C 0.060742 0.0129668  4.584021 0.0000
D{LFT{-11} 0.009661 0.001264 7.543794 0.0000
D(LCT) 0.887786 0.001196 826.0315 0.0000
CBASIS(-1) -0.000581 0.000442  -1.315883 0.1882
CBAZIS(-2) 0.002494 0.000771 3.234375 00012
CBASIS(-3) -0.001841 0.000367  -5.008343 0.0000
INW(-1) 2.24E-06 4 4207 2.065363 0.0000
INW(-2) -2 53E-06 42TE-07  -5.936780 0.0000
AR(1) -0.742851 0.073696  -10.07995 0.0000
AR(2) -0.G77407 0.060049  -11.13257 0.0000
AR(3) -0.468418 0.071265 -6.572871 0.0000
AR(4) -U.3b 404 U.Ub4344 -0 fU9HS U.0uuo
AR(S) -0.185255 0059165 -3.131171 0.0017
AR(B) -0.089811 0.038424  -2.337337 0.0194

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Variance Equation

C 0.002079 0.000488 4 260910 0.0000
RESID(-1y*2 1.114382 0.157655 7.068478 0.0000
GARCH(-1) 0 186R521 0 NDR2EN5 2 579314 00029

R-squared 09593030 Mean dependent var 0.255252
Adjusted R-squared 0998982 S.D dependent var 3.884062
5.E. ofregression 0.123946 Akaike info criterion -1.655806
Sum squared resid 4 209371  Schwarz criterion -1.441213
Log likelihood 2579198 Hannan-Quinn crier. -1.569839
F statistic 17781.39 Durbin Watson siat 1.956114
Prob(F-statistic) 0.000000

Inverted AR Roots 36-620 J36+.62 - 18-61i - 18+ B1i

-56+.341 -.96-34i
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Heteroskedasticity Test: ARCH
F-statistic 0. 676624 Prob. F(1,289) 04114
Obs*R-squared 0679715 Prob. Chi-Square(1) 0.4097
Test Equation:
Dependent Variable: WGT_RESIDM2
Method: Least Squares
Date: 03/19/11 Time: 23:26
Sample: 1986M10 2010M12
Included observations: 291
“ariable Coefficient Std. Error t-Statistic Prob.
C 1.048080 0131716 7957110 0.0000

WGT_RESIDM2(-1) -0.048310 0.058731 -0.822571 04114
R-squared 0.002336 Mean dependent var 0.999897
Adjusted R-squared -0.001116 S.D. dependent var 2011372
5 E. of regression 2012494 Akaike info criterion 4243476
Sum squared resid 1170.489 Schwarz criterion 4 268722
Log likelihood -615.4258 Hannan-Quinn criter. 4253590
F-statistic 0.676624 Durbin-Watson stat 2.007118
Prob(F-statistic) 0.411430

b ST Sl doke S5 (81351 4 g2 0 ARCH LM 9037

Heteroskedasticity Test: ARCH
F statistic 0.687654 Prob. F(1,289) 0. 4076
Obs*R-squared 0.690762 Prob. Chi-Square({1) 0.4059
Test Equation:
Drependent WVariable: WGT RESID™Z
Method: Least Squares
Date: 0319911 Time: 2327
Samplc: 1986M10 2010M12
Included cbservations: 291
“Variable Coefficient Std. Ermmor t-Statistic Prol._
C 1.048410 0.131190 7.991530 0.0000

WGET RESID™2(-1) -0.048702 0.058730 -0.829249 0.4076
R-squarcd 0.002374 MMcan depondoent var 090393850
Adjusted R-squared -0.001078 S.D. dependent var 2001541
S_E. of regression 2002620 Akaike info criterion 4 233638
Sum squared resid 1159.030 Schwarz criterion 4 258885
Log likelihood -513.9944 Hannan-Quinn criter. 4 243752
F-slalislic 0.687554 Dunbrin-vWalson slal 2007185
Prob(F-statistic) 0.407648
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