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Abstract:

Empirical studies on the relationship between the oil market and exchange rates indicate that, in
many oil-dependent economies—particularly in lran—this relationship is both asymmetric in
magnitude and direction, and time-varying. In this study, using daily data on crude oil prices and
the USD/IRR exchange rate for the period from November 26, 2011, to April 10, 2025, and
applying the wavelet coherence method, we examine the correlation structure between these
two variables across short-, medium-, and long-term time scales. The results reveal that, in
many periods, negative oil price shocks have exerted a stronger and more persistent impact on
increasing the exchange rate, whereas the effect of positive shocks has been generally weaker
and less stable. Moreover, the relationship between oil shocks and the exchange rate in Iran
does not consistently conform to theoretical expectations and, in many instances, exhibits
paradoxical behavior. Specifically, positive oil shocks (oil price increases) in the medium and
long term have not led to a reduction in the exchange rate; rather, due to factors such as
increased imports, expansion of government expenditures, heightened inflation expectations,
and the absence of exchange rate stabilization mechanisms, they have in some cases resulted
in a higher exchange rate. Conversely, negative oil shocks (oil price declines), in line with
classical patterns, have reduced foreign exchange earnings and constrained the government’s
capacity to manage the currency market, thereby driving the exchange rate upward.

JEL Classification: C22, E44, Q43
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Extended Abstract

1. Introduction

Empirical evidence in the literature on oil-exchange rate dynamics suggests that the relationship
between these two markets is neither constant nor symmetric over time, especially in oil-
dependent economies such as Iran. From a theoretical standpoint, oil price shocks—whether
positive or negative—affect exchange rate movements through multiple transmission channels,
including trade balances, capital flows, inflationary pressures, and expectations in foreign
exchange markets. The magnitude and direction of these effects are influenced by the structure
of the economy, the degree of dependency on oil revenues, monetary and fiscal policy
frameworks, and external geopolitical conditions.
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In the context of Iran, where crude oil exports represent a major source of foreign currency
earnings, fluctuations in global oil prices directly impact foreign exchange supply and,
consequently, the value of the domestic currency. This effect is further amplified during periods
of economic sanctions, financial restrictions, and heightened market uncertainty. Moreover, the
asymmetric response of the exchange rate to positive and negative oil shocks, along with its
time-varying nature, underscores the importance of adopting analytical tools capable of
capturing both the frequency and temporal dimensions of this relationship. This study employs
high-frequency daily data and advanced wavelet coherence techniques to provide a
comprehensive assessment of the asymmetric and time-varying correlation between oil price
shocks and the dollar exchange rate in Iran.

2. Method

To investigate the asymmetric and time-varying correlation between oil price shocks and the
U.S. dollar exchange rate in Iran, this study employs a wavelet coherence framework using high-
frequency daily data. Wavelet-based methods offer a unique advantage in capturing both time
and frequency domain characteristics simultaneously, making them particularly suitable for
analyzing relationships that are dynamic, non-stationary, and scale-dependent. The approach
enables the decomposition of time series into different frequency bands, allowing the
identification of short-, medium-, and long-term co-movements, as well as changes in their
intensity over time.

The analysis is based on the Complex Morlet mother wavelet, which provides a balanced
resolution in both the time and frequency domains. We first construct oil price shock series for
West Texas Intermediate (WTI) crude oil using the GARCH, distinguishing between positive and
negative shocks to capture asymmetry. The daily exchange rate series (Iranian rial per U.S.
dollar) is then aligned with the oil shock series, ensuring synchronization and adjustment for
missing observations.

The Cross-Wavelet Transform (XWT) is employed to examine regions of high common power
between the two series, while Wavelet Coherence (WTC) is used to measure the local
correlation in time—frequency space. Arrow directions on the coherence plots indicate phase
differences, revealing lead-lag relationships and causal directionality between oil shocks and
exchange rate movements. This allows us to identify whether oil shocks lead exchange rate
changes, vice versa, or move in phase.

The dataset spans from 2010 to 2024, covering multiple cycles of oil price fluctuations and
exchange rate adjustments. Data for oil prices are obtained from the U.S. Energy Information
Administration (EIA), while exchange rate data are sourced from the Central Bank of the Islamic
Republic of Iran and reputable financial market platforms. This methodological framework
provides a rigorous basis for quantifying the dynamic, scale-dependent, and asymmetric nature
of the oil-exchange rate nexus in the Iranian economy.

3. Findings

exchange rate in Iran is highly time-varying, frequency-dependent, and asymmetric. Wavelet
coherence results reveal that negative oil shocks consistently generate stronger, broader, and
more persistent co-movements with exchange rate depreciation than positive shocks,
particularly during episodes marked by sanctions, geopolitical tension, and domestic
macroeconomic instability. In contrast, positive oil shocks produce weaker and more fragmented
coherence, largely confined to short-lived intervals and higher frequencies.

Phase-difference patterns indicate that, in most periods with statistically significant coherence,
oil prices tend to lead fluctuations in the exchange rate, especially within medium- and long-term
frequency bands. This pattern reflects the structural dependence of Iran’s currency market on
oil-related revenues. Nonetheless, during episodes of heavy foreign-exchange intervention and



administrative controls, the lead—lag structure becomes less stable, and the coherence weakens
or disappears.

Short-term (high-frequency) components show volatile and discontinuous co-movements driven
by market shocks and policy announcements. Medium-term co-movements align with recurring
structural events—including sanctions episodes and shifts in policy regimes—while long-term
coherence is most pronounced during prolonged oil market downturns, underscoring the deep
structural vulnerability of the rial to declines in global oil prices.

4. Results

The results confirm that the oil-exchange rate nexus in Iran cannot be characterized by a stable
or symmetric relationship. Instead, the wavelet coherence approach reveals multi-scale, non-
linear, and time-dependent co-movements that traditional linear models fail to capture. The
dominant empirical pattern is the pronounced asymmetry: negative oil price shocks display
strong, persistent coherence with exchange rate depreciation across medium- and long-term
scales, while positive shocks exhibit limited and short-lived coherence.

These asymmetric patterns are especially evident during critical periods such as the 2018 U.S.
sanctions re-imposition, the 2020 COVID-19 oil price collapse, and episodes of domestic
financial stress. The Iranian rial responds more sharply and durably to adverse oil shocks,
reflecting its reliance on oil-driven foreign-exchange inflows.

Phase-difference analysis further reinforces that oil prices predominantly act as the leading
variable in the coherence structure, particularly in medium-to-low frequency bands. This
behavior is consistent with Iran’s macroeconomic structure in which international oil price
movements shape foreign-exchange availability. Instances where the exchange rate appears to
adjust ahead of oil prices in certain localized, high-frequency regions do not imply causality;
rather, they reflect temporary disturbances or market interventions that distort the coherence
structure without altering the underlying economic dependence.

Overall, the results highlight that exchange rate stabilization in Iran requires acknowledging the
asymmetric and frequency-specific vulnerability of the rial to adverse oil market conditions.
Policies aimed at strengthening foreign-exchange buffers, diversifying revenue sources, and
reducing reliance on oil-linked inflows are essential to mitigating these destabilizing effects.

Funding:
There is no funding support.

Conflict of interest:
Authors declared no conflict of interest.

Authors’ Contribution:
Authors contributed to the conceptualization and writing of the article. All of the authors
approved the content of the manuscript and agreed on all aspects of the work.

Acknowledgments:
The authors express their gratitude to the journal officials and referees.



(439 plg b grodls p S Judod) oyl pl 5o Yo Cwoud g (S0 S g pasioylo 9 ¢y y Lol ( Siwod

[ R S 4 #* = o e Al
of)lfmg).o ‘ ,_smol)’,s ‘ )%Mho) ¢ GIS,,M@).:WI

sl (Jgimn oians3) ool pal carng)l amogl GUT (olisilpd dummmgo (luil pole g dlasdl ouSisls o )bobuwl -y
https://orcid.org/0009-0002-7946-3050 w5 ,|— ahmetezzati@afagh.ac.ir

tdosl ol 2l g )l oyl BT e listil pud dumgo « Sl pole g SlamBl ouSiils « b sbw! Y
https://orcid.org/0000-0002-2152-1951 u.s,I—r.mohammadpour@afagh.ac.ir

nl 0l e 8 ool SI3T SIS 33 105wy e Lo g (5 sl 09,5 (Lo (cuskidgo (5 5355 (59miidlo-T
https://orcid.org/0009-0008-8284-0287 .5 ,/— fmohammadi.finance@gmail.com

cdaogyl cdnngyl BT oLt pud duwigo « Sluil pole g SlaiBl ouSLiild (K y oy g (o ewidieo 9ol )l by l5 —F
https://orcid.org/0009-0004-0413-5049 u.s ,— maryamkarkon@amail.com : jues! /!

oS

O el (6,8 i anly slaslatdl jo il 25 5 cll Cwd le alal) a5 wms oo LS ety Sldllae o)
Yo F5 g Chp pls Cal Cead wljy, slaools leslanl b iagh ol jo ol s slaSed Lice 4y b g il
2 e 98 ol (S algy «Sge qwgded (g, 5l spSese 5 VFF 00,98 YY LAY 3T o550 (o lnl o
Sole p (e STl i olnl o Y g i alal oS wes oo L @l ol 0l (g 0o 9 IS8 S gk
S A5 o Ol mgter o el gty e Sl Caed ldoygs el jo g ol ganlinple; (snale il g lSle
5 el Ve Z 5 Gl L (6 500,05 g il ¢ See8 (Nwar Danail 5 Ddeplie Glapbide jo cd e S el
i soazily 45T e IAZIlS Vs 5 LSy SkeslisS 5 augeli wgame il Logas cih e S g a5 >
3ok 50 csle Joo gl glra Sgaslye JUBT (gl gla i BN 5 S Cute SlaSed was e (la
Shsl wads (g glaanza wl; wlo)ly (Wl 26 &S JSuS gl (5,18, sailond Yo g5 Gl corge ablis
g o Cood (Jloj (59 0 ¢Sl a5 ol 1 Sl azes cpl el Glpl slatdl jo (65 cots la)Sg5le chnd g (0)95
bl b Lo akaly ol Jelow g ol Glnl jo 51 25 cdd alal)y bl b (Shg 5l (S5 e sl (09 iele;
lion Bl S ge asile (iS22l

C22, E44, Q43 : JEL guisdid


mailto:ahmetezzati@afagh.ac.ir
mailto:ahmetezzati@afagh.ac.ir
https://orcid.org/0009-0002-7946-3050
mailto:r.mohammadpour@afagh.ac.ir
mailto:r.mohammadpour@afagh.ac.ir
https://orcid.org/0000-0002-2152-1951
mailto:fmohammadi.finance@gmail.com
mailto:fmohammadi.finance@gmail.com
mailto:maryamkarkon@gmail.com
https://orcid.org/0009-0002-7946-3050
https://orcid.org/0000-0002-2152-1951
https://orcid.org/0009-0008-8284-0287
https://orcid.org/0009-0004-0413-5049

Aoddo .)

Selce ety i oaiiS olo glo,5iS 4o oIS bzl L3 slalicn o ipts 3 o o lsan i Sloz Congd by
kS 395 s0 (ypel i Syl e 51 )l 5l adye g lss cladel o 5 glovas i 45 (ol aile laolazil o
Ol ye diile oo )siS (g, 005 o0 uStie slazog Jolsd g blwd seges mhaw )l £ 50 Ce ity Ch S
he Jsp 0l a5 058 08, 65l pBS alS L Wil e Sl Ced apal S8l AT wes oo LS 5 Ao g s
& 5 laSes JEl 55l 535 oy )il (VA TollSen 5 sl Y0 ibisgm 5 ksl i) 350 olpen
TOkS) el 5555 Gl cmal 51 lnl Gz @9 sl iemln 5 golal Gl llid 53 ehen o)) I3k
FARRR

S Cead Gl el 5l e bl 098 oe 03ls medg (g3lal JUB (paiz e 5l alail cnl sk Slase
Sl lcwlas L YL Shyjly (Siwls b plaoladl o Ll gl o Jo Jop Cosll crge ()5 )l ase ili8l L
e 35 Ao (653551 5 baalls Sl slads i (Y VY Tlosgs 5 raS) WiS Jae ugSins wlgioo i1 ol scibanie
S8 0,38 oo b 5 55 (Medlo b bl s oIS Al o SHUES! &b 5l Sl Cnd Sl i 45 S o
(Y- V¥

5 (b ot sloaidy b ygmm 5 1095 (69K wile) (el 5 st sloJn polis (6 ey slaotn 5 sl o
5 o)) ol Sglite S hie g Sute oSy 4 55l 5 STy 4 ool ol e o seite bl sla e
Casi ) 5yl 5 o LU s log slisy )8, 5 5 ERL 3525 sapd 8 laazily l (VoY) ol iSam g s oYY SllS L
IS OISyt S i sl 58 Bl g ppke 4 b U yeS caslins g 50l Lo golazl Lelse s ogdle oS o
D8P 2 s Sl y?“'-’“’ S5 hie S el (Jlad o)l ContS glaceslw b (Jo Sy slaggaio b olaysis o
Fodezmm LS ed il ailazlye b sladelpo dy (o pss Cudgazme 5 (Jlo slagy 20 b aS ol aile olajeis jo Ll sl
(V7 U oiSen 5 (2) ol (i BB o5

&5 5 S Cd G ed (s abaly a5 il G 0l raghy ol galins oo w2lsd 5 6,15 Sl ol elul
b ool itaglej 5 (e g Cuto sloSad 1 Diglis) ()l alasly onl b1 5 0 o s oy Jsb )0 435Sz Glul 50 Yo
b wlodds 2]yl (G e Caad (gloools) o il g lacanli 0,555, 51 oolial b anlllas ol jo i gloSeds o>
G953 sl o alaly Gal 0osr el ploj Cmle & argi L 0sd ezt i il (d8ls Sllugi a5l &5 ST
25 oy Yo g5 0ol g (S Gl eh (il 8 5 Sloj (Sadly lesed Olgt B 0gdon odlitnl Sz ge (wgiken

! Nazlioglu & Soytas

2 Basher et al.

¥ Kilian

* Beckmann & Czudaj

® Baek

® Nonlinear Autoregressive Distributed Lag

’ Time-Varying Parameter VVector Autoregressions
® Charfeddine & Barkat

’ Liuetal

10 i et al.



5 SowolisS (glooygs 15 1 alal, (6ol 5 IS o red s e (gonaline lSel o it bt sla s Y 1 s, ool
LT 0jle Lateie a5 el o] g 50 OFF B AYAL 0,00 ailis, cloools 55 a5 b akons ol S co plyd Sooianily
s olpl olaidl pls gl g ol Lle jo a0l L 0gd o pomie o Jou b)) Custi 4 Ll i Cad et
—by Gl oin b pol GiRgh iy p bl Yo 25 Gl @ wilgiee 58 8 St slaSed
2 S5k sledne; g das e ALl (SE GaS el plp 0 5l g5 (Sl it 5 )AL B, S gaaa S0 (ouilS
ol s ataly slaolazdl o € sawel,e LIS oS say L

G e RBgR (el by, )l (A (65l Sl g Ragh Adiy p a0 cpam 9 ped Um0 9 Alis ol bl s
ol oaball )| (6 S Ao (i (iSu 40 9 (02,78 @l ey

Egogo lool .Y

MR Aty =Y

ol Slallls s 55950 Y11

" SimSge 35S e o d il ol 53 5 5 o e STed il e e b stagsy s (1FA0) saliLs,
Sledbl ol oslaiwl 5,90 slaosls .cowl azloy lsl slaidl o b 50l 75 9 o GleSed lewe slo Sbgy Judow 4
Joe 5l 00lil Uy o g5 etansss o8 1o el ) 58S ctalllne _SlSe o2af 5 03 Yo 18 yealices b 138+ 5 51 wilalo
lap] 5l epgs pl5 50 5 03,5 glymcinl 1) (G Caad 5 Sl Lol d,0) (b8 S9d £98 s )3 ()0 (g0 )5 095
4 09> aalllas ;5 Ghze el ool J15 () 3)90 Vo (Hd> )l 25 p (oe]) 93 Sz B le Joe Coz )l 0 )
S5 reed SS9l (b (nl )3 5 900 1B (pgs m25)) bl Sllugi b ) 50 Baee plnl )l £ a5 S8l s as o
s e Lt Bg, U b Cend Sl 45 e (s hIALED i 1 655 Jobins 5 ke 1 Slaer Lol
ot sSel Sl 5e plplsladdl o guids glen (o9 jan Sl bl (nlogd o0 Yo 55125 el 5 (e U Cusi
& o ol ) Ep STy 1 ailanales sjloline S35l g5 o Sler adse Gl Sh (izmen a1
ool ilyesy 9 o)LL (S8 slaS 9l

D EF p s b sS el )-“L‘ @ 0 YJ*‘-? 09 Sy 9,509, Olgie b sllia jo (WWAR) ol ea 5 Sl
izl (25 a8 iz Gl po R )l E p i sSed el o 4 TSl sl ot sloyplS
Soss b oy it 5 il s D ool yie 555 e VL Sl oLt 55ie allis (slaasl
Jae 5l o)) £y whlise polan 5 Gk e 5 Carie sloSed Sglite Bl ees] sy sl e Yo VA b 1A
5 Sl omb SSeY) @8 Solite golaw ;5 5l 5 8, (o) GBI 45T (65,50, sl ol ssliinl Swiz (y9ew S
5 )5S oo ) k> )l £ b Cead slaS 5 Sl a5 sma e i S ko slaaiily il oo eal 3 |, (YL
2SS e Sbalslae Jds @ (i )l 25 ml GlSes ;o Ci S Sl onga el )Ll Gl glaSas
o Jo 2le 59 )¥8 Cagll carge i Srtodes g (o VI Cls)ly Al s 4 il slacSas )3 5 5)l 5 ces
B slocSa  (s foline b e s 5 5 VL slacKos o o blie 15 e il 5 4 sl (slagS
Yo 2l o e U Aendl @y yomie 5515 b slaSes o linse Jb) 990 )0 Ll i S Seed AalS o onaline

S 00

! Markov Switching
2 Quantile Regression Approach



Tl 09> e laysiS )l 5 Sllug p Cdi Celd slaS 50 " Ol b glallie 1o (VF2 ) ) Sen 5 (0,052
(39 linne 5loygtS ) 55 Slilugs o Slolis 5 adye SlacSys SIAl oy & "(SVAR' Jas 5,08) o)l
5 035,5 oolitl 5% YT B Yoo 000 b 55 clo S wilale sloools 3l pakiome lazsls,y ol 5 Gle «cusS
SLAE 5 0,0 slacSsd SIS S ISl O wletar o0 e (80 oS 055 (655 Sl polite oy (ions
Hlgogaw plinnye j9i5 ;0 S cd ad e (S eh a5 wWols Glis (pdioe S (oo @l 1) W Slo e cl Sl
Jsl 4By ;3 B0 55 laaidy culpd 39 cad oaalie (g oline 31 iz (38 5 s eilnh) BaystS Lo 5 5 )l (s lobias
2B Gl J5 Lol slacSsd %5 o 5|l (bl Curenl GBS lagiS lu sl g 0392 (6boline limre (51
ool S5 51 casS (sl U5 Lol Sad Canss aidy s 5 wlaxdla adlllae 9550 (sloysiS 5l 5 Slilegs (6 loliae
LAS 3 CusS jeiS o ladd i eitie Loy slaS el aS ol lid jeSde dsdlas glaaidl (puzmen Cunl 00y lolize
G5 slas dees il S CasS s byl LEalS el widi aie sloli o dalecSy ilidl 45 Line cpl 4 sloss:
TR p s e IS 2B G onl 5 omta Slallas 1 s ke @S g ok sl B cal ond )5
Lol 03915 (coges 9 98 Gz ()b glS 059> gae slaygaS

$loygaS o ol ced ) 8 laSsd golamdl Sl o) plye b otagh 50 (VFY) GllKes 5 635656
5988 Sl ,o olall (S slayie i Cudd Combibeas 5l 3U sloSes pd asdlae 4 M cds eaisS jolo
60,9° 6l AVl Sledbl Jold oolawl 5,50 slrosls aslaizls s (U ¢ sase SYLI g, )l p) cis I )5 c0iS jolo
b oad 43,5 0 5 L5l (5185 g5 095 oo 3l dajsite lie Sl olisy Jolod sl Cnl (33 YAV B1AY
Coxladoss oS el aS ol Hlis jeS 3 dalllas zull 09l adeie slaidl sdly sl asls & & slaSel Jlsl s
15 LT S el 5 ot Ll el i 0aiiS olo glayiS |8 snio g Sllug sge oS oo 5l Sy Cs Ceard
oS Jb jo el 009 1,35 5 DawolipS LS 5 oaseie SYLI sl jeiS o laSel play )l &5 (iaSTy el Gglatin bp jgiS
o )l &5 Sl o ytin (lnl doysiS cul Glee jo . Canl 5k 5 Soaeaily (ST cnl i) 5 Ol ! loysas o
il 5 i S crge s e Slilugs Ll 45 glaisSay sl ools Li 1) s Cengd Coabiipie glacSsd 4
sl o golazil gla s plo 4y il U] 4z o g5,

"o 3555 3 Sas) 0l e Al 3l st slanSyd B plaie b lllia s (VFF) o) Kan 5 5 Rilesr
Sl Jolis 155 Bains 5o eolitul 8,50 sloools wilaisls s ol ploms S5k o, Khas i Cengd i BT )
55 oy o5 Jin ) i SlocS s £ S 5 bt sl el VE) ey 5 ATAY g 0,90 bt
ot 4 (51 g 1) s glolis 5 4 e slacS et o plead Sl a5 60,Sys, ten o oolizul cedle 3528 b g,k
SeoligS Code g loline L3l s gand slaSed aS by lis (e iegh zull ojle oo el 3 SIS suiS s gasme
4 ol Al aalsl o Lol gl go plows 033l 0dy Czrge i B Gl gl (1iSTy 50 a6 sk s yls ol el 035l
sl ALA1S o 033k p JILL (Jy e (6558 )l 5 (Slebll (rmizen a0 jll (rbaw @ g Al 28l e
o ol JEST 5 il (slo5, LJoa) plem ol i, comge SaobisS o (53] Sblugs il o Line ot
50 ol o Sl a5 ol o] Sl gl LS slodisly aiS s 15558 51 ol Seotly 4o Lol o ((oaly (sla ol
5 SLLD Lows b Seasly 5 s e Linlidl adds) oo BT g 0l s d 5 bl o iiSly o ,lh, i glaSsd
boe RalS Jlo g (55l by pots

! Structural Vector Autoregression (SVAR)
2 Sign-Restriction Approach



Hlie 5 Lgy abaly oy 20 d"5)1 log 5 5 S Cod oS53 sy slavisn” Blsie b slallin ,o (Y1) ' ae 5 SLe
o Jos 51 o) Simgsy oty ol Jebow gl ilaislsy ikt slaolaidl |5 5 £ Slonis g i Ceard Slilogi
5yl 5 i oS s Saadily 5 koelisS Sl b wlos S soliul 55,1 ygems S y055 2 (siine gy  ximwolad
eiianle; o oyl )l g i (oS ed il a5 Al s domet ool 4 sSie dalllas 43 e S olulis
S5 4y Lo )ygdS (Saly g ool Cundy 4 g S JLSh S Ceed (Ghe g St oS 9d 4 5l £ 5 STy el
23 S o 255 6558 e U 5l Ysers S e Gal3Bl L i oaiSslo (gl jaiS (ol jebar sl (S
Sy o)) s i glaign oo caanl yy loatil cpl i e canlin |, LesSae jil s 00iiSaly (gla,piS a5 >
5510 AT (55,1 (slags oS s 5 (bl () 58 ol

gal> g 3o Julos 4 M)l Gl p el Caedd slacSed Sl " lge b sladlie o (YY) Y()‘)ls*‘*-“ 5 Sl
o5l b 50,5 0aliesl « LIS (g5, 1 LlsS> ailyslss bs, 5l epskite ool gy aisloy 35l Fp i slBS g 5l
Py ol 0eh el eyt cnl @jeh alitie ol 15 )l 255 Sl Ced oS el (i )L g (e e Lails; (o)
alles s S e wal 1, g s el glall dlez 3l ciliss golazdl Lyl jo 8 glacS s ol oo Sl
B 2 SoSsd lagin o)l 5o iesl o)l g s b T 5l £ G5 slacSsd 1 a8 ol i oS
2o Saed Rl St Sl a Cend 3l (e g )] 8 i STl Seed a8 g Wls )1 5 st
Cdi 4y b yeuS goladl Sily 5 (Jo slacaslow ( Jbo o 5L LSl 51 LU Wilgs oo (SHlael ol oyls (o 3l cugss
sl

4 it gel Glp 2laimyd Gl E5 p 5 oS sh sbs 6 lile DL plyie b glallie 5o (VoY) olSen 5 o>
Sl p g S 095 ladae leslinnl b opdize ailazloy (Mol waw )3 5l g5 » & oS SIS o) n
ol 550 anlllas gl wlos S uloo it oloy3iS 5l # |y (i GBS 0 wakiano ol 5 oriions Il g il
lo)pS sl Sud 4y 1aypiS (Sily g solatdl la Sy 4 ainly 5 o)lEel (S5 SlaSed 4 )l g5 STy o5 ol
WS ooy 1y e s Gl Gl Gl eaiiSls (sla sl g e )l sl Cll el I L Ci oS ols
Exose (nl &5 Wl Cote S eh 4 S 51 25 Gk g Fuad S el cwld e SIS 9d (iaren
il o yeaS (Jlo bk jile 5 6 0 515 Candy (g slacaalin 5l (LAU Wl o

SrsS olazdl Xy 4 golazdl (IS Sl 5 5,0 5 i Censd SloSs3" lgie b gldlia o (V7)) T iy T 5wl
s 0aisS polo SzrsS slaolazil 43 olamdl (IS Slblugs 5 3,1 £y b GBS 5 STy 4 i o0t jolo
G Caod e g Cae BT 9d 3l STl 60, s ,S 055 o 5l esliiul b 3s5 dslllae o plie laSls
a5 ols olis ysSie anllas gl Wles,S el ooladl (M clomtls S0 5 pysi 3yl &5 sl AL oty
& e S aod i Lo S8 a5 Jlo 53 g e solail Ly Ssage 5 5l 5 s el Ygoms S a2l
SRl oo o)l pdione (pizmen 035 o0 Jlo slalil jo wad Sllegi 5 ey Rl (e Js 55 alS

! Malik & Umar

2 Jiang et al.

® Quantile-on-Quantile (QQ) Approach

*Yildirim & Arifli

® Recursive Vector Autoregression (Recursive VAR)



5 olatdl _iupes b o8l o5 ol Jlstol wl sy sSin anlllae il deogs 5 10,5 05T 15 clacSsd
e alS | b S olo S oS (glaalatl (6 el i (laciS L ) damgs

i Cend ey plie Ly oy 4 ost S 5 5] g o slacead" plse L slallie 3 (VoY) g5 5 oLLS
S5 Ceod il a5 wisls (lis (S8 Gl 9 d edtns o8 g peditane SIS Lo b (e Sl s 000 £ 9 5 €5
©3iisn oyt £ oIl 5 Ll Ja slaalis Jlosl g 5 slanels Gl el Ygane ci ouiS jolo (slayiS 5
O Vb s @ 0500 25 Gl g e 5 5 Rl 4 i Sl Ced (il il 0aiiS s ly sl jgiST 0 a5 > o
gl 50 5l E5 s I slacwls i L e ailrain Sl Cueal » 5550 ey 035 0 555 Sl)ly ansa
Ll sl bygaS oM slamdl  (slos S sladsly wlg oo i Sllug a5 ols las g 8,18 auST  Medl e

5 o Al 53 ol 5 (siluosly = Mg Soge ot 5 Sge (Snen! lsie b slallie 3 (VYY) T gl
Srot | oolaul b il Caand 5 5,0 5 shigs abasly oy 4 MoaiiS olo 5 0aiiSs g sle,eiS (gl il Cd g ;)
60,545 05,8 10 sl VoYY b Yoo )00 b ailale wledlbl ol ,55ie Lingh glaools il azbls )y Sz
ot o5 sl s e sy Aiaie pan 0z iy i sk il alar 31,555 14 oSl
35S NY o 0aiiS oo slay9iS 09 S 50 B8 18wy p 3550 29> sl BT g el AS S 9K (pndid il 550
Jelos 4y, 5 Gldl3E VST oS30 dollS” camng; Mig3ig el eloe epe 00mio Sl cgogmms ltanye oZusS ks
2 158 51 255 ( Syl (5 doms 5 ST g 25 ) S Cend i e slagK gThe gl 5o aiad
9 ) 85 m (Kod (L 0S5y sl )5iS (o aS ol lis 0g2 adllae )5 Bhme Al g Bl (IS8 laejs>
Grosls ;o a5 b s wusl 035 Coie 5 (558 (0,50 OVY B YY) Coedily 5 Sdeplos sboygs ,o Boes Cdi Coosd
60555 1 el 5 slSie o s (slbygiS sl omats A oadlie phitel by Chind Siaed (050 V7 b A) CooaslssS
YA e ol b daysiS ol 5o el bl sgmg Baedil 5 Baeilis glaojl 5 (653 slalad, YoVF b Y- -
(Sl Sloj alols b o aasd ial33l b L2nlS 45 Lo ol s tciemd 41518 1 25 4y o 5 piny i s ad Vo) -
O wgym aklaie shae glaysdS g s (sl eSS wile gleysiS sl ol ead Gl g5 s s
il i gzt 4z 5 e 1 gsSl b el o oaalia YoVA L Yo oF g YAV b Yoo (glaojgo o Siaen
S92y onils § Saplee slooil 5 it gllnl, yae gl il 1o el 005 oy o gy b, i b ks Caod
(i 0aiiS olo sl iS00 j0 Ll Cs Oyl 4y Coed HglS ol 5l F 5 Glas el L) sonmsalis a5 alils
5 Soeple lroyed 4o 5l 5 s S ed e gl JOUS g drng; (oS lal ol j9iS (gl ol Jol> Selite mls
Syse 50 el 0l (Lo Jou ()] Cusl A e Sl CenB Gl 45 Le (pay sl 03 St 5 (558 Sl Doy

))‘ C).’)i:é k-§’>).' )559)"‘“"" ;/.D.sLQo)L' ‘-?)J B 45‘5)9.]044 | 09y 45)1090 Y AF L Y.op 60}[.3)\) d.]a.t‘) ‘lab1554.w5)

! Kilian & Zhou

2 Aladwani

¥ Wavelet Coherence

* Continuous Wavelet Transform (CWT)
® Brent

® West Texas Intermediate (WTI)

" OPEC Basket
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2 MATLAB 2020
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2 Autoregressive Conditional Heteroskedasticity Lagrange Multiplier Test (ARCH-LM)

® Simple Generalized Autoregressive Conditional Heteroskedasticity (SGARCH)

* Exponential Generalized Autoregressive Conditional Heteroskedasticity (EGARCH)

® Glosten—Jagannathan—Runkle Generalized Autoregressive Conditional Heteroskedasticity (GjrGARCH )
® Asymmetric Power Autoregressive Conditional Heteroskedasticity (APARCH)
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? Student-t

® Ljung-Box

* Generalized Autoregressive Conditional Heteroskedasticity Effects (GARCH Effects)
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