SOLB! doliinng j doldad
VOY-1AY Olxiao 140 slg e ol (o L Jlo

(SOl A J 5T S S0 db g (SR 40 Sl dng (e

WA/ PN 1y b AR/ A/ 13l s b
ol

Lol IS oo (5l izl S i b g S5 i1y 5SSl sl tp 3 39 _piaier ot T S anlllas sy
L LS ) 5 (I o 803 S Yolro il 3 i Lo Soload il 2 S e S b
oy o derloes by il 13 b 0 IS o 200 VAP G NPAY 005 b iolai
Ceod ol lin) WG Sty Ly o ol ockas (Sla sl gy dom 3 bty 515287 (sloOle]
GIPAY (lole b Cii Ca 6l gy folon ol 43,8 ]t 573 g0t 3 iy paier i [ 03 O
lss o el ] o ol 3033 15 o 13 i Sl iy bl s Ol sig 5ibin (5155 6 1A
3 Ay ST g C Cn (Sl s (S 3l gy Sy N7 el i3 & Ylae i
4 ol 57 3 s 45703 0 LG b gl o S b g 5. ol ook gy Cilben sla L
et 6 S Ly o Silen 31U ST (i 39l Sy i Cond 1 0ulS” o (Sl
e & Sy i 5 S e 5 it bl o 31l o o -3
ol @l ol Gl oMo 25 g0 Olaj (b loOla] 28 o 20 e S S
SOk 357 3y s (5L 3y gt er VP S Loy o Sl DM 30313 (51 5 ol ot

305 oo S i o o (5 o sl 5 ilengi ol 5 Co ol 525

H6 (6 JEL sutisdids
Loy (s imstaliy o olal dig S8 Jlio o bl gy (S 3 0 SO FI9 bl

ol =S = ilos 4sles

Hady.rahmani@gmail.com J st ok 55— ey aged oKl calasdl (6 75 (g metils ¥
Ab_arabmazar@sbu.ac.ir b g oKl ealamsl 0 aSiils HLsils *¥



1740 slg Vv ol (o3 5L Jlo (s3ladl dobiingy 4olibad V0f

dodae —
G Sliwly 53 Al S5 Olsie 4 o)l o 4Bl dnn 5 5T Gbls Sl ey e
Sl Jod 51 e3dmin (A5 4 a5 05 5 C)_laa))_:fgl_a:q-\) sl Slus
ol iS5 gdoms Jalge 5 Saleal (OT 1 (80 sla ol 5 lass Kix (gLl
5 Slailate an 5 3l pde (VWA (6 mS) Conl okt oo (55108 a0 Lo v el
aals) o o laal - (g3Lasl Loyl gla s L2l ol 55 00 duT 5 a3l Eely
g S8 (G sl 5 Lams alusl il 3l o tiadls 5 & alge L)
o il 9iST Calibes Gblie 5 (g3laml Calides Cakibes (glaidn o <SGE |
s 8 55 S s i s es s (S5 ST Gla)les 5 Loy s
5 @bl Dlas 5 Comer 05150 55 ()8 dis) aelsl 5 Jlzdl nds )3 35
VRN Gy s o Ol o) ol 0l (6 K05 Ol 5 o loz|

5 ke Ladsles pde b ablin sl 5 5287 O Glac &l 5 55 500L
@)ﬁ%Ml{V.G.A"J.i‘SQ‘J‘JJPJ{LQB}'{‘}w‘j‘QTéuM%jJu‘T
SVl p e 5 o P e A2 52 S5 D3 ol Ml 5 s 528 (a0 Ol
\Aﬁﬁjl&é&M}Cw‘céﬁjmujchqu\jh@\:mmﬁL;\J{JJ\}SGA6&.«.««‘
ol SIS 5 (S Sl sl 5 5iS ailrdes anw g 45 5,8 15 eslial 5 4
Ll AT (5 ke IS

Ll (glatuar 5 ki )5S sladkwl Ol dzrs g dig yamass )3 Juls 53
o 45l olaylme 5 Laasls 5 8 L 5 b ams gy Lamesy S 4S o
LS el 5 5558 oozl oy ST 5 4l den dnm 5 (slathie S5l pde 2alS
S ) 3587 Cmmazr JS57 a4 Ol oz Cd 4 Ol 55 (o0 Laslome ol a1
A5 o @30l 5 05 5 bl #5588 Colis JS 4 Ol Co s
5 650LES (i (sl idu 1SS a 03553 350l Lo 055387 IS A5 4 Ol
S 4 Ol len Saunlua il gl 4 eSKh g sl 5587 IS 4 Sl



100 . Jow & dily g (S 409 Slwl dug (et

(6,53 ,S e )Lsl B ol 5135l m 5 B 5 Jam o535 50T Sl WIS sl i
2558 Gl 3 g s 3l lodes w8 (3 g el OT 31 Jool (slakeT s 5 i
GdeT ;5 1¥AY LYY sladlu 434S G20 4 LA Jti.“..? = e s 1y
Cromad (ol ails S g GladaT ys ST gdes s OF/FD & b gy b4 2
@2lazl 5 oulw Sl )l Sl Ldd (6500 50 s 4 Sl lasll S Cd
a5 siS i sl y3 558 o ol dlus ol &S 540 G UL g s
L oyl gen 5 anll |y (ool 5 SLIL AT 5 g ool s e (ol e Ol e
Ol s g dy ol 5 Syt sy T3 55 calaly 135 aorl e Ol pte
U S 5 am g s)pe o gbadsT s Sluabll 5 Sl g b 428 glapkul
3 g i ((Slozl ol ;S\Ja- ool (glaakaie Jslas (a.xp d&klf» ol

doas oo OLES (6 syt gy Lomy (2 s 53 0dd plail g o Olalllas o)
Sl 3o 5 slg b s Sl 0553 cbaolKils dlags,ls b O sal 2t Slalllas &8
4 55 )15 aallan 35 50 LaOlkiad Olo 5357 a3 4oty el Comy 04SG5 03
) o ST s 51 56 Slaebll Jab LB Eows 0 plol Slafllae ioean s
Slalllas 1 glodas idw ¢ opl posde Lilosll I 3 i a3 g amass Aol 3 )5
Ll 4Bl ol ams g anadd Sl (AU Gladaly 5 S ge Jalse s p 4 22

f s 3m Slasl 5355 g FLaked Mt 0357 a5 o Gliwl) 53 Sl anlllee
GLaolul Lol a5 olaznl (galuaml jlsle gla o ls 5 baylas jl oslital yaud
Cnd Ll 5 Sl o 5505 b5 Balal gy I8 68 4SS L 28

VW s e b s Sl g Hlos b i S S YO B Yo e gladle b (e Ol i 40—
uJL»Q\J,;qL\'HVU\'“?L;lAJu)Aﬁd:l..a;ﬂ.L..'::)‘\'“Y’JL.:)AJ\J;&;?c\'“\ o 53 K oT puslzes
YUF Jlw (slawln 53 (63 gmn Ol o 5 1 0T (S s 51 b 42,8 Sl 31 (o Sl 5 Yo oA dlo s Sle
3 k) A Sl &1l VIS ) Cad 55 td Sl (5,8 S5 5 S B S g8 e 5 e

A0 Sl Yoy Ol
2- Stochastic Optimal Control



1740 slg Vv o3l oS 3L Jlo (53Laidl doliing s dolikad 107

2T s (g 950 et 5 3510 5 8 535S GLaOkMI Ols 425 4y eSS &'
ol iy Olalllas i anlllas o
IS 5,55 0y siS o gl ps 5 il Sluabll 3 Sbleg @ a5 L

..))‘J C..:>=‘>-)‘

C_,ﬁa_,.o Sl =Y
LAYV o9 b 2l laesls Jua jleslazal L (VWAY) jiay 5 e Oleld e
Slaazrs g jarass o5 1 j5n ool 5 G5Bl Gl pite (oS o) 4 \WAP
L?gﬁﬁﬁosﬁ,w&\,lfﬂﬂ@u45.);:5-\;);1@\:“1‘}5,@\)&;%;,\2-
8 oo B g3 s anad 53 03 el p Sl S B 5038 ST
Slaazsy Ol b Comaz oS5 5 Sl adsl asle o e 55 hin alal) 45 (e
303 Ole 3l kBl anais &l

A3y A amas g d 2Bl e 5 b L (OWYAQ) Jlais 5 53T
5 Cmat| ni g a5 et OT 534S Wlaitls 5y 5 5587 Glacsyls el 51 Sl s  oles
023 ol o i Olal 1a (6)15 b g Gl mbaw 53 Hliel 5 5 sla el )
et Aled ST pead (Ll Cng o 005 &) shlas 255 6 (6510 ,450 2 5 50
odd o>l Bl Jde Sleslial b 5 ol dnnlous ()13 4 4Bl anased o 00
Q:ﬁﬁbﬁ@:}g%j&u@@w el ol rl}u\ las,ls i slael awess
S o USG5 558 glacgyls gt 4 5iS

Saie 55 5101 laolKiils 4 a3 Lanais 5 Shae o 4 (WWAQ) (g, a|
sladlo (b (5L 5 Sliins pgle )55 4 4y oKils O (gl a5 el

L ot oL,y 6651 51y sbite onl (6l m (59 ool a5505 5 \WAV 5 VWA (\YAD

1- Oil Price Volatility



10V o & il g (S 409 Sl dug (et

LSl 03 50 03linl ol s anass 3 S s, b axs g (S3lai e Olse
S CodS 5SS ol b o gt 53 i ad b aS das oo Ol (65l anlllas
Mﬁjsﬂcﬁsgduﬁdw\oa\’éw4345:}.36“5:)\;5:;.).5\:«»
S i sl 5387 (laolSiils 4 a3

o OT 514 ol a8 8 55 g0 (S 03 405 3 6,593 4l Slallae
OYA) 0L 5 53T 5 (W¥4Y) oy ((VFAR) OS5 bl Sladlas 4 Ol 55 0
.J;OJL&“S;LA)TLs‘kJMUJ{LsL;:Aﬁ

STy 51 (56 SLabll Joal BB Emy ok plal Sl o o Slalllas
andllae Lo aS7 588 o0 OLES bl losll 5l 3 Laie aomd g s AT 3 55 1, &
OYslae Ol s Cd Cnd  Bola b (g5ledde aiey 55 g (JIs 5 gumes
5 gl AYAY (WY (O LSn 5 k) ol 45 5 Oy o B3laas femdl i
(YRY 0L

4 055 o e OT 51 Sl adlllan s SSby ol g2 Slas) g 0
Sl 1y 33Lar U s 6yt Jie ¢S5 oS Cnl (T1)) 01 Kea 5 (55 anlllae
S 5 (VD) S tlonls dany Sliabll Bloed b Sl g 0 501 (5 5lwatge
LA.J._ATJA;“.;_J?,\_»LFLM);GU.A%Mﬁéu\)dhwggﬁdﬁ)uuﬁdw
Wl 0313 a5

S mielg sl 1y 5Ll SL s S el Jioe &S5 (Y1) g 5
Jde &S5 55 (Y10) Ul .Ulesls 41| e 0> (B3l Gy e sle 1 055
8 eslitul 5 g0 (63Lal (Sb gy Je K dnmn g5 st 4y 1) Bslal by 53500 5

el 03l

1- Wei, F. and Randy, M. and Mason, G. and Leonard, B.
2- Jacko, P.

3- Li, H. and Womer, N.K.

4- Hull, I.



1740 slg Vv ol (o3 5L Jlo (S3Ladl dobiin gy 4olilad 10A

Jeil s OYslae (655 B js Ci Cnd oL g (s5lwdde 4 5o

OIS 5 (s gl 5 WA ATAY (Ol HLSn 5 b)) sl Sladlas 55 dolas
Sy (VN ey 5 0¥ 5 YA o ST 5 (6 Se) myls 5 (1TAY
35 ol 5Ly L,y glls G Coad 45T s o Ol Slalllas ol ol 4 &
L bl bl & cb cad 51, ¢ 5 bl 5y ol G375 08 T3 Ol
ki (ST oS s OU slas il jins S¥slae Jdo i 5 4 ol g 4

el 45 8 15 eslinal 3550 S Coad a3 (6 L ($5led e g | (GBM)

Ol gl sladl s Sl s amo g Hlsle 5 (g 90 -Y
J.Aud)j_:.fdf@:ﬁdbwl:qe-cwc;puo\ﬁ\:l.,a:ﬂ):glf)}b@
)'IANL.#4_2-5)3.3)133}_?-)c@\élqbﬂéu&\)b&w4;-:}3)6)\;-4;-:}.3
L;u,\_ﬁT,“@:»;L?)G;;séuw,ﬂ;‘cu@u:jjéj\yu‘5u,uT,>J>u
syl Ol s f o Ol el s 5 SUL besS s Ul fuls) SUL
Jols) S s ladeT s e 5 ((Slads 5 WY 5 SUL) 553 5 o puas » UL
5 s Sleds sV 55 5l ool claaT )5 (s CuSIbe i ol clacaT s

555 gn a4 ST 5 Dlslest 5 ol 1 ol T3 oman
WAY G AYDY (sladle 53 ¢ 5 0 ¢SOl o g5 0dd it gy sbayLT by
sy as Sdgs Gl slu s SUIL GladaT ys ¢ & ladaT js Lo sie y5b 4
(V) 15 5ad s oo SCi5 1y St s gladeT 5 IS 51 o3 VY/YA 5 FF/YY OY/FD
OLE WY B AYDY sladlu b 1y 0l ol sluasil 5o o gs a8 aw sladke 5 L,

el g5 ST )3 S 1 sherys Kol (63 508 s soma 5 Oloj GBI ) gous i3 oo

1- Askari, H. and Krichene, N.
2- Larsson, K. and Nossman, M.
3- Ornstein-Uhlenbeck

4- Geometric Brownian Motion



100 o & il g (S 409 Slwl dug (anast

WA BTV ladle b s gladel s Sl =(V) s gas

S el s === sl el s —— s L;\.h.xj); ol

80

o N / —

0 \ A AN AN~

40 -/\ 7S > \-"’ \(
30 N l,'\/- A\ Y2 ) .' =" \_"

20 \\’,\ ‘\ '4,' 4")‘

10 __—-.--..--~--Wf!£~ﬁi-- \’-
O T 1 T T T T 1 1 T T T T T T T 1 1 T T T T T T T 1 1 1T 1T 1T T T 1

Ol oDl (65540 55 0 L taie

GRS g, -t
3235 lal o edsl Jiodu tomul ST Jid 53 Jold aallls ol gl o) 0T 3
Jioe S5 a0l o Okl & S a5 5 (Gl agy o 13 ¢ Jlul sl e L
e )13 Sl Jie (ol ey (Sl Cond s 3 55 on e 4ty J2S
S Jols gliwl ams s jacwsd Hls b aculow 3 s o e ls 5 Sl ag
S5l 5 Oll ()% 5 ) 588 4 Dl Comazr S 528 4 Oliel S Le
035331 5551 o 3 Ol (8315l 5 Ol 53 3 ) 358 g (Ol (gLl
3 653LiS (Ol sdas gla i 55 Ol 635381 5551 Cad (588 4 Ol S
98 5 Jeem g 5 Cedl gla et s I Glaws 5 5 5SS 4 Ode g Lo
93 G Jslize sLa By bl o 5 La e Ui 035 1 ol Skl 55 gaT
O g L Ced B3kl HlB ) g axs gy Jlle i bl 5 Ll ol dcule Olles

Wl 0 4 S 13 ke 2 (glaeT )5 Sble g OT a5

“"4' dbu&ajw}mdﬁﬁé)uﬂa.l&mwcb)‘w;j)\VQ' deA{bﬁjAUu)\b—\

RO RN 2 GP P |



1740 slg Vv o3l (o3 3L Jlo (soLaidl doliingy dolikad 11

o IS Jde S5 Szl 3 4z g panai Wl o3 Jidu 5o

Ck Cad Dllnsi 5 (Folal Jlb g ar 5 b g azra g 2 23w S i b Bolas
Qs 45 Cl o g gl ol jo ol SIS 0T 505,851 5 o 3550 5 (g5ledls
Jolie 53 5 S Cmad Slaj (5w 53 Ble 5 3 Sy 93 b selo o) (S5l aig
o L ol 5,005 by O Cad Slo3 s 53 1515 b (5ol
Llod s dlw Nt )95 (b oSl b o S Coad Sl ) (6 By s 2355 o
3oy momed 5 sh o abia Aty adyy L0 sesT olul 5 o) S5 L slb
B s Sl Cad ) Sy b Dbl g (3ledie b S b 5 LSS sla
5t e Ll Gle) e slresls a5 5 @5464?}3‘{)* GARCH slad-
Sl s SVl (6555 31 e 03,8 o0 513 05057 3550 OT (o 55 (Lo o
S s o a1y 5L 5T e Sl IS o sl S Sl
a5 1y SEL i S Sl slags 51 815 5k, 5 Bla sl b Sles slas o

'3}‘&6‘ 4‘-‘3}? e S w\.:. LGJLWJJA S 4.).3\0:;

Joe &1, -0

Cgr g 58 Juos &S5 gl Coand 3 80l Caaad 53 ol Jube 4511 25w
ol 7 e il Calites (Sla s ls 4 a5 L Okl 4 5287 IS s g0 anads
oy 43 o D13 1 e O Ced (] 53 358 00 ] G gy e 3
Slas modd o>l b aig J,u8 Jus .l Lo et Lo 4 4> 5 L 528 ool
Ll () B ()) OYsles

max W = [ u(x(e), (), 0)dt (1)

o

1- Unit Root Test

2- Generalized Autoregressive Conditional Heteroskedasticity
3- Stochastic Differential Equation

4- Oil and Gas Derivative Contracts
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