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Abstract

Oil prices and other oil-products prices are connected to each other and their price
volatilities are parallel. Firms which are using crude oil in their products are facing a
risk of price volatility which has different reactions in each era and is known under
different oil regimes. For example lubricant industry is completely connected to the
oil price. With this philosophy when the economy faced volatility the market players
faced loss and so to overcome this issue they began to hedge themselves with
another commodity. This hedging process in different regimes has different rates. So
there is a need to introduce a new model. From the work of Hamiltonian (1989) oil
price has its own volatility and regimes so to this attitude there is an effort to
calculate an efficient hedging ratio with regime switching dynamic constant
correlation. In this article, monthly data of oil and gold prices for about 10 years
from 2010 till 2020 is used and the model is programed with MATLAB. The result
showed that the efficient hedge ratio for the first regime (first major change in price
of two markets) is 66 percent and the second (second major change in price of two
markets) one is 26 percent.
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1. Hedging Effectiveness
2. Certainty Effectiveness
3. Optimal Hedge Ratio
4. Rolling Sample
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1. MATLAB



'ra|o\)m,g,;\|...dy;&@ﬁownguawﬁww@w‘;uﬁbg%

Y )
ol S8 5 wls Jujs wis 4 05 5 St S w55 ol b (oS L
Lo bosls ol )3 088w Ol oo g Sl o 555 035 D 35 55
J.SJJQJLSJ»(JSJ‘Lsﬂdﬁ"leJ)ﬁJ{h)M.C,...«\a.usl..':m‘){l;;dl.af?djj
S o ASTT 2ty 5 g ol 03 g S el

Jls @5 SO Ll Cad by £ 5 Gloodls dam 13 Gb S5 4 4 5 L
_ﬁ)buu},ajf)ljsp@}ﬁﬁ;@}:,g”@\ﬁu;,;z@d,u.u@
s 0 QLS L 5 Hlme glaesls 4 S

YL e
Q&A‘CM"€€)>3M\J@‘)WQﬂﬁ)\bﬂd\wr}hﬂA\fjjbow
/¥ s gd S glls iy Ole g il e ezl b 5 S8 (5wl guae
Olabl 5 slael Ol Waosls ol o Kke 5 Gle S35 5 ok 5,57 5 +/PA

ke g it 1y 0T Lulad 6,138 e

Sbe 1wl &8 atils Conly o 4y (S 31O 13 503 ol 3 e S
eVl sty S 5035 518 55 S iy 5 6 m ol 03 50500 S S
o8 534 ls 1y i dle (35 35 5 0 ki 8 Sor o S 3 5
il pdiar 5 S 5l i ) o glaesls b baosls ol (65lupEan Ol sn
1513 besls cpl b o o oS 035 ¥ 51 5L (SuaS 6hls Wb Sls s & 5
S A w5

Lh‘_gf.o ‘;:ULO ‘;wjﬁ .O—\
Q@‘s))fp’dvh)boﬁ))bL;LA];!G.AQJﬁchﬁﬂkgjguij)j‘oJW\é‘j
.@ta,\:@gg}\g.\._M&.ﬂgﬂﬁsnjp&uuo,aﬂw\.@\r\?b-,g,\,,ww

B (2l o) Y Jor

0 AR —Y/0A . 1 (0)
G —A/AY'E —Y/0A . 1 (0)

i glaasl e



VEOY Sl | F5 oyl | VY Jlu| Ot 55 sbasdl asliing iy | Y5

Loals ‘;{‘me.a WSS, .0-Y

9 03l )‘J,g wror J)jﬁ b slale LSLQOJ‘J ’)‘x‘x‘ )‘Jﬁ‘tj )‘ oalaiwl Lt LsJ.’J (J.B DL

Slaesls ple Lol mob 5 4 (aj‘}l el 0kl @Ml 5 4 Laesls e Ol o
:Q»‘obﬁylsw)ﬁg“)&{jjjwj&j‘c%ud

(A253) Wosls (Kimad gy ¥ g

o Voo vy AA
S v Voo VA
i A VA Voo

G slaasly taie

S 5 i e 5 Wb 5 SIS 5 M 5 L S e Slasl 45T, boles
o g 85 Ol 4 SIS s S b5 s gl b 53 5 55 b
ol (sler Loys Vo 5 s 5aS IS, cleaKaVL Lol S 8 ol 2
OT Gyl 5 SIS a8 1T 1o s o ol 1) Ll ol Y prames 0
5 oo o 1l o> VL o (5 31 ST (sl e &S Ol gte 4 G o
S (55l gnan fln 4 sl (55w e 5 lite 4y a3 0 s A 5 alal) !
ot ML 5 CS L b

i g (e
Laosls il oS 5 mlsls 3557 1 s sate 4 ba it LI B 51 ey 25 al o
25533 Gl el 53 pl acalome S|y 5 0ds ke 258 5 25T Je e
Gles ;i 93 Sl pan gy T il 53 5 ) JW) Jlest Soglie

.5}&6»

G:)tf ) GJT JJA .SJTJ.: -\—\
B 5y ee glaesls G)L? Jbe 5 ol anloes 4 o zws s (glaosls I eslaad L

1. EVIEWS



YV ] Oen 5 S| e a3y (5 SMolno (3 gt 1 S Crnd i Sl ) ST

z8 G'Ji Jdo a2 8 o

<& GARCH /A AT /AAVY /e
Jlez| /YA /Y01 YIRRYN
S GARCH Vot +/\Vov YRR
Jlez| AAA /Y80 YIRS

e slaaly ias

238 3shor s 53k 25 T 4 BB S 53 DYslan B DMl 4 a5 L
035 S¥slas Tube 51 0,0 Bl 5 ol 2 )8 o 1 5 20T g o WT SBlee !
b o ol Tl b 4 42 5 L 258 SVlae Sl eslizul (6 pdyar 5 o

e gt G)\f Gl 53 b i LI b 5 U 0T S e
Sncar 75 b 2 Sl sl o a3 Sl (Bl b 55 S 250
Jie Olsie 4 3,8 o a5 55 Jaa (b 55 b Spso a1 Lo pkin o DL ST Ly
O 8 sl 55 (5w 33 o 1SS 5 lsls e Lo B ok Ol
il s e G sadbslan 3l eslizal b sda o 3 Al axbls 5,57

S s e Y

5 51 esliiel b dile 53 o iie iy =56 Jte (sl 5 e i3l 5 Sl eslinad |

):.sﬂdv)&d;@wgﬁu):b)jba.wrbwj.s):&wwjbwb

To03 & 0l 035 pmaded (cu) p 3550 S 33 bl 5 &S 5 Slasls gad Gk ke

.@‘Cﬁ))d{lsr-wur?:%j.)mSJ‘))W:_’)WUV.L@%;}‘})JWSV{‘S))J
ook sdalie (slagy3; ) lo ge3

;..bunn 5 LSLAA:JLL c.\.ﬂ



VEY Sl | F5 oyl | VY Dl | Ol 5 sbasdl asliing 3 | YA

r\\ﬂ 0313 93 43 sdes rb)b“ 95 osls 35 slayls g 5b 555 o0 sdalive 45 sbOlen
L bsesls @35 sla ol sy iles sy ﬁj,afv_“,),w(’ufﬁs,u\mu oA
35 4l anlsl )3 3, 6 o Gl 5 5108 Sl 1 oslinal

:Jy 50 s J v.b)ks (&I
odla b v.ij‘) o g eslel Bl rl.@.g— 5315 5 oldd odaline VLW Ol s Jyl V'ij)
33 r.l@_? o313 (el olile 345 Coad e 3 ol odalia rla')b’ T:.x?u "y r.?:;.;j.ﬁm

el ol 055 et 5 @B 5l VAT ol sl =

1095 w250 st 9 Swd pgs (BN (o
U'.’.‘ BE éb ).\45.\}5»@ odalin ddswe J)ﬁ)cj\&-\xé\;r‘/\a Tbﬁu\?’ o315
@lam;yp;;m,l”ﬁ\pm@mﬁ;,ﬁso;,;fvbwafv_p}:;ag\;
ol 035 VY48 il U ollae o315 ol oS

GM GML\:A ‘5\.@"4“3) um.ﬂi)‘js &\i}‘j .-\—Y—\
U’.’-‘ gf""‘i)‘){ u,v.;\i)bﬁav\.@ odalin \Aob‘b)b V-‘"j) 9 J;‘v\?' CA)‘SA )Ua:a\ 6))50\.@.&
.@la,uMwﬁ;@;@w,\paff,gG,tf,\f,'mu;,ﬂ\pﬁ;)ﬁ,mu\;

Vs (I
[1/0000 0/1767
0/1767 170000

Gt by B3 4 i ) o b)) s 55 Wesls (Soen G s Sl b
Ol ol J ol f"ij) Olea &8 C)‘ Ol 53 g syl bl 09> S 4/ \VPV
S 33 O LB 55 Alea 5 Sl (S Sl 093 (6 Sl b (Stres
3] e Bl esls
Mo a5 adls )3 (sbeles ) Ll 5 55 5 d oS Slej s S5 Ol
T 5 53 Lol 0k (S3lo Jildm Waosls oy (Sen s Lol 28 Cokige
b ples I Mo Cad odsl 55 05 S Cwd Rl 31 5o S Ol o s )
JUs 45348 Ll d js .ol odd (g5l f3lus Waesls o Gi:..m.as Ol jee 5 axsls



ﬁlo\)&w,gs,;u...w,q@owngwwﬂwwwsuﬁ;)g%

Al ol ol Clbe gyl b ol dw JSC5 3 b ) e (55l S
,ii,&i@lﬂym,;wjuuﬁ@aﬁﬁ;,d\,; 13 5 axdls |y pely
Snn Ol n Al Ko g M 3 lyls 33 OS &S Slej 53 e 03

13 13 o e Sl >

Y i (@

[1/0000 —0/9739

—-0/9739 1/0000
i by s i ) i b s s besls (Sieen B 5l Gb
35 481> Cote Ay yls 33 8 & w5y ol 53 315 Bl s 5 4 1/AVIA -
A S g ST 53 Wb 5 Sy (Sered Ol n Sl 5 s 1
o (Somad 03l ) 53 3,8 dal S o g M3 S iy K L 5 axils
Laosls o (Stmned | ol 0l odalie o sSCre K 40 3955 Ol g5 S T 53 Laosls
s e Ol Ul ST o5 5 oyl e LSS (ol

33 93,05 355 G 53 m LU Jlis 4S5 ST 0l O 5 Lg.u@?&,);

Wesls 35 p53 w255 03 5 3513 gy OBl Jolio 55 g o8 ool sl a3 09
Lild o ol Ologie ol biles S odalie 1y Ol STa> 55 e Soeanes
.w\,]&:)yghygdjbdwdlﬁyléﬁﬁ&‘ﬁgjﬁ)sjbowé\ﬂ

o5y st 5500 5 ISl ¥

PN dube a1 Solime sl 51 b byl slaesls b Coale 4 a5 L
Bos 5,5 5 ldde 5 TSl JUSH 5 1O gees Sl B sadde 5 | Solas
3550 S5l QU a8 e 5153l 5 31 eslizal b Basg cpl 53 5 Ceel ok o3zl
L G sy ot Jlazl oslizal 3550 Glaosls 4 42 5 L ol 435 13 oslic
sl 5 A 4 S b

0/9404 0/ 1532
0/ 0596 0/ 8468

1. Stochastic Volatility
2. Heston model
3. Markov Switching
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