Archive of SID.ir

Sl 2Ll aolibad
VEY binno; /(N0 (o2ler) € Bylowd / VY By90
0+ U Y0 axdo

https://doi.org/10.30495/fed.2023.1956096.2683

0800 ol 8 wliceni 1y ool sai 510ler 31 y30 99t LS ol Cund (ilimobo 6 T
S 90 Jow 9 (oo JILSI g5 (g 35 5 8 599

\ _
S o e
Tl S
. G’ oSy VE Yo/ 0N 5 i )b VEY[ Yo £ el o 7,6
Aogles dgrmo
?‘5':93.5 P ERVE TR

oS

LSt cwl Jlo,0 0 oYU ol 51 s Jloles Glyel wys el cd cwed Sl 31 o)y
Gleyeis o B,k 5l o ol e Garls Sl Sy il Cwed jo Sl il
5 oolazdl (IS sl pite 10 38,50 5 s 9,190 Alex 5l i sloaaljo ool pl grmed i oawsS ol
Shsl oy APl i Sed Glinebll Sl gy 0 @ polo gl el Jbe sl slaatle sl
(MODWT-MRA) S50 Jawd s JSlgS gu )T (primoladl Jow 5l (68000 b o5 loles
aS ol lad Jaw s 5l Jols gl o3l oo lpl jo Ve 0598 JINVYA 05938 Slej o3l b
Al b Gillhe .l walgs palS s ol Glhsl ey parls il ceed Sliebll ul3dl
LngoLa Be U‘)‘ef’ )‘QLG‘J ‘5‘)5‘ O (PL» » vy CAA.;.:‘! LS’L":'QJO‘L’ ASM ).)l 18 el kS’Lef:"‘ GLQ&SJ.O L)
)‘ ]‘-““-’ )LA.AA.AJ I\ 34 wL.ﬂ.A ) u.:).o )‘.A.M o el 44.]5| 6L®oLo )| )...MMJ 4JJUQA\))9.4 LSJLA) o)b )...>‘
Sl SoeolisS jo ol Sloles Blhgl oy el cwl Ced Sliebll aie JlIA cann Y s3> ulide
laebli L 1) 095 A4 Le s chaonily jo a5 Canl ] yol ol el aeady jo 3l cpl Jlade 5l iy
Sy doles e ool 3929 4

T Soge o ( blileS e )5, el Joler Gligl yg el (i Ceod Slioeboll 1 gullS” gaejly
E31, B23, H54: JEL gy aid

ali.sargolzaie@mail.um.ac.ir : . o)l ciguio ¢ 93,8 sl5isly (goladl § (o)l pole 2a8Lisly lasl 04,5 )
n.salehnia@um.ac.ir: (Jgiws odiuwsg) o)lp! g ¢ ousgd,d olKuiily (gdlaiBl 5 (51l pole 0aSLisly dlazdl 09,5 ¥
homayounifar@um.ac.ir : .|yl gk ¢ 3,8 olKusild (golaiBl 5 (5,5l pole 0uSisly dlazdl 09,5 ¥
smq.zabihi@mail.um.ac.ir = o)yl cigeie ¢ wgd,d sl8isly (golaidl § o) pole aSLisly lasdl 09,5 ¥

Yo

idat e :bo sai ® Creative Commons — Attribution 4.0
95 &y International — CC BY 4.0
Eci@iauctb.ac.ir Creativecommons.org

Archive of SID.ir


https://doi.org/10.30495/fed.2023.1956096.2683
mailto:ali.sargolzaie@mail.um.ac.ir
mailto:n.salehnia@um.ac.ir
mailto:homayounifar@um.ac.ir
mailto:smq.zabihi@mail.um.ac.ir

Archive of SID.ir

e 5 Sy e [ Samd e 5 pbicod |y s bl 3lsl s LaSLS «d Caogd Slabli LT/ ¥

doddo —)
S 390 dlon 3l Cais @ atly (sl 955 golazdl (IS o pite p Cb Crond Slebll 56 oy
b Cead 2L Gl 3 e i slael s 4 atals sla,9iS Yoane Canl (adiize 4393 3 50 g o
3 b 1) salasdl (M sl pite 1 (55l gd Jlo (bl g g oo Jlo (bludil o sl
b S wlgs 13 beos Jb slall ol ams )0 a5 aas

My sisn p Sada bk cpl lalpd ol 5028 8 la)lih cn pelel 5 S Jbe lalil
i 00 jolo drwgi Jloyo glo)5iS Spdy e b iy ple 5l eizren 5 og A5 50 slail
Wy 5 Sgd drog 45 258 e el ol onl ipdy e il cd cued Sllug )l ogasdl e
3B ST 5k 50 551 55 5 sy ot aipdy Sl 18 Jlo Lyl j9bpes 9 5988 (golatdl Consy
OF e ldesl o g olymy9) 0,5 )13

abg e Dbl o glozrl 238 oo ye8l aysr 5 SlatBl gz 5 LB ol 4 i Sl o SeSL i
5 i) B plew JhL g solaml slacdld 5 hie sl cis cood Sllug a5 ol Sjgo
PRV vl RRL I WICrl R L APPSR S RAANNNUOVSINE U S IREARIWICT SRSV ) SIRY PN GWRW
S s Caod Slilgs a5 el ool lias Slidzs 5l (S5 degemme (Yoo A L Sl g S L Y4 fs L
(Y XN e 5 559 Jlaglpieds sl lole &gl oyg 2930 » )‘“‘fr"L’ Jelss G i |
o oamte YL g bgyl ploa slayl5b o i 51 gz g5 BB losgs 3oy poo I3 (Y2 VD) o)) e ¢ glals
oy plom s g slopasls 5l solital alKin (Y 15) ¥ o )5ed 5 o puke a5 Jl> s wis,S
Ve s 59 by ol 5o oS lelid Glez el o ploes sdae Sl 0oil 4 2 I ez s BB Ologs
5 S oS J> o oS glolis plow 5 i lalil o 1) CTalos S )) o S, 929 (V+10)
plew SIb 6l 4z BB i S8 Gl cws cvd Olilugs a5 W o Ll (YY) )
el GT slaslazl

Syt i ez poolyos 53 358 laanald 0 (655 e e Ol e 518 5 ki a5 )
Slr el e ipten S )% 5l (suds SlBCS 1 (655109 g Al Ania  Wliige S aesd

! Basher and Sadorsky
2 Elder and Serletis
3 Feng et al.

4Jo

5 Kilian

6 Kilian and Park

" Park and Ratti

8 Arouri et al.

9 Khalfaoui

10 Maghyereh et al.
1 Du and He

12 tail risk

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

YV /S e )5 pbeos |y ol bl 3l oys padl s Cagd Sligobll LT/ S 5 ol3 J8 o e

9 6&4.9} Uw..?u Lel J"‘?cf ]‘*‘ JL:U Uﬂ‘ )l QT LglibuL.:y 9 s u.o...ﬁ 9 o o_x.;_;S)oL.a 6Lb)5...5 )‘ ‘f).:
b oS ool Co o (B ol 4 1y s slosel o a5 e,yeiS ;o asms jo wiley o by 15
o8 el 90 2 aS Cuuloljen Jo by ;o a8l L as aby o iali8l cdgs Qo] 53 (s Cosd w58
TR0 o5 50dsm 5 o rhd) 315 plos Cead  ite 13 ooy (sl Lad (3, 5l el

Qilgi g0 45 058 golaidl 555, 4 i el (e pl> Cil Cend (o Ol (Jbo et 5 By
Ceord Sllwgs 51 2ol Jb sla )l jo Sl o b oS SeS cdgo Slolas 4y wilgs oo laadly ol sl pie
3k oYled 4y oygr pasls 5 i Ceasd Sllogs b om0 Judodga 25 ol ogdle aims malS |, s
55 B sl & o 08 o S (65, slotinlin by 5o s 5 055 slaraacs b s s
VY Jope g Sloylel V1) ()L Ken 5 5,5, ol a5 i L ,o liceb! pas g ol ibeos

Pl len Gls Hlolee Glyel o e lis i Cend Sl S sy 0ads axaF CIlas gz g3l
o @ Szge o p e BN Ggen 55 050, aaz gl pol> ek glaie aoy Sl Coeal
oolainl jo Sldllas plu b Gioghy cpl Dgd alads Lol wilasls s golaidl slo e cid Cod Slowboll il
OGPy 4 e 950 adS Slalllas 51 S et )0 sl S o (e LSS (g ,S 5 295
9 uJ.J 6&0&‘0 LY M JJL..)‘}S UW;) ] w)i u)ﬁ.«o g_i.>9.o J.\..L.a » w JJL&J‘; 09""“;)
S ge Jrows 5l oolaswl yioren . aiS oo 0213 1) 2595 IS 50 03 580 (uess (Sl 5 Gl pglin oolidl g0
50 z2ls 00,5l 5 Joe 9,505 Sl g 050 plal (5 5Vl CBO b oy sy 45 0iS o ol,8 1, ISl oyl
Oszed o ol cbi Ceend Sliebll Sl aS cpl ads gl 0gd oo @2] 2 DowelisS 5 ol
Slgs g0 ol Gipgh zulis 1) (s o 00ladl 348 98 IO sl sl 505 Slole lyel o y90 oL
gy 5 4585 ey (oLl Jas (3, 31055 gl el yaie 5 08 Sl SaS 458 AT Enlw
S 5o IS il 4 a5 WS e o281 Caeaily 5 DawelisS (o uBs oull do)ﬂ;@oq Ol Lol
0,5 dalyr SaS 5 3188 somenal 35

i g oo )l la pe Slasl (5950 p9d (RS 50 A plo gl deade Tl Sl fag )
2 el g (228 laal piloz idu )0 S (e i ) GRagh (eelidby) g Wmesls (Jae pom
b wiales Sl 6 S A g Cou ey A

t Awartani and Maghyereh

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

an 5 l3S e sl [ S 8 ysliees ) g bl sl Loy LSS «idi Cuogd Slpbli LT/ YA

Egogo ool Y
STl 5 cui Cuod AT 31 Jalge cpl 1 (SOl HIAS ST loles Glygl pye BO5L 5 gduie alge
oaisS polo (sl 98 (olaidl calisee sla idu » cai Crod laplugs 00,208 30 wazgil cul i
S8, o g alow Ly i cnd slaylogs it HBT casals solaidl slacalow oI5 obj,l ks
s Caad glalugs (6,108 5l ogmu ubs bl wiesls o laS ale ju el Sl Bl 138 e s
Cead (58 Olog Wiy oo 5088 Sllugs ol 5l it g S 45 s milio olelid 5 ploms L
Iy plews 1L 50 (6 18 ke j ¢ Sl 2o l38l cpl oS’ o 0l 1) (Sliwebll g ools iolidl 1) S ) e
OYY (e 5 (g0s,5) 0,105 oo plows Caad o stio Sl azeS (0 g 0ols ials

ool Vel ) plew b p s ol il el cund a5 Winiee 5 S alalynls ez gl
Goyb sl as sl A8 51 0505 ezmen golaidl (NS gl piiie Ll s Ceand aST el () o opuiiizns 1 0g )5
oo o 5 oofiis 50ty 45 Jalge 5| (S 45 Wakine (i 5| (B a4z STV 1A Gls g ez D)
Sl el 3,b 90 5l s Ceond Dl i (5595 Blod 5l il i Ceand 0,105 o Sl plges s 003l
256l (S Jpazmo slolis (mals wby (il 3l (g8 Crand 31 a5 Il ys ol o LialS o8 15 awl o
So (VWA e g Salo cabalyiplys ((VFe e o)) Sa g Jlotiwl Jaze) il anils el jo p egSae
230 gzl 50 ) IS slaml Sl plo g i Cood oS g plems 083b o o litel Soails ala,
plos (aslis a5 amo o Lid (Vo V8) T oS pimon s o i T as 18 90 )T ) 395 oo o8
ol CBS Cad i Ol oS bees Sasails § SaeolisS Cude Sl 5l i oyl

wasto YL IL e bss Lol «oy25 Hobo 4 plow Sl slaced § i Cad Ol s (s 80 alal
N385 FUIS 5 5iem Y N) Ve AAY gilan) ol oad anl bkl sl g bl sl ,eiS
9 UL».L»S ‘(P )‘ Lol (Y’\\ sb")‘)l&w 9 U’Qi" Yool ¥eoY sL»...u‘)f <$° )).l 9 9&[.}95 A4d44 ‘L;.w)jQLw
axllass g dnol> slaidl 5 gglaie Ol il s [IL o Lolds g as,e &l sy a5 wisls las (Y -9) S )L
5 o 0,10 (Kitn Lol cde pie 4 s o s @ ple 003L 2STg a5 Sl weils aalys gl
a5l 0 plew Cood el el Cdi o 50 Cate Ol 45 Wday 4 ol 4 (YY) 7 1S
s5eBg Sl 5o el Cuand (il ano o LaS a5 wio S i)l gunlyd (izren LT 0gd 00 Heboss

! Dhaoui et al.

2 nonlinear autoregressive distributed lag framework
3 Golkhandaan

4 Jones and Kaul

5 Engemann et al.

5 Basher et al.

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

YA/ S e )3 pslicas 1) s bl sl boys pasls (i Cuod Slpabll LT /o) Kon g o5 S o o

il p Lol Ggiz sl 98 o 5L g Ca Cod o abaly 4 iagh ;0 (Yo V) ' el g oSale
Jow 5l eslaral b, ogir slaw] cotine ,5i5 F y0 slow JIb g Cil Cwod o ol Sigm Loyl
b Wlos,S sy Yo VA-YAAY sla Jls (sl (NARDL) oo ay395 (sloddds b a8 5,5 095
st LS (1S5 5 905 9 g S alaly oy (aFLE 5 S Sl Cead (g a5 ol (Las LT ey
SYL slaced aS ols lias uuium@uwwl Oyl Cdl Cead e g Cude SlaS 9l 4
i a3 5| i sl (slo 958 am o S &S A8 a5 |, pla o ez S o S
S95 oadaiE B Joe S50 ey el b S Ceasd sl 5d el 0976 owyp 4 addllas oyl
‘5)LQT \.\.bl}w wal; ARRAARELR 0)5$ (51'“25 6&00‘;} u,ul.w‘ » Q)L)]:‘SA Q‘)"‘ )d VGE}).A.C U?ﬂ"")f)
S odlog, e 5 Code (S g dy Frwly )0 wyer e Ld Daeaily 5§ DawelisS ¢ latel [L3, 5l (6l Jxe
Cd Ceand ((800) Cudte Ddwaily g DaolisS (sloS el gy ol (lid aly &35 g S 3]sl (i Ceond
Sowaily g DawolisS 50 ;0 gl yioen Wed o ye ALl o (RalS) il el onuii sn i
)Igwmwulﬁﬁbmwwwu\ﬁ)lwwﬁyuﬂ@o@uu
LSL“J}“"UQ")S" uaDL.u d}yJ.’lB u)LE.».ALI u“"Slﬁ OMQQL...J u}.ﬁ.o:ul.os.v LSL‘:’""J)"’ ‘U”‘)" 05){.{-‘- o).fu;o
wﬂﬁmo@uuwowﬁoébwﬁW|L;QL4J\QM5°¢JMJA|5;)JL.;5WM
odbes (M slaidl Sl jo Ol s S a4 Cond s Jol Sl SO a4 osn sl pY Glej g by
sl wb cdgs 5 655 oIS cwluw ((Jlo (B oSS jlin a5 aas oo lis mli s jo .cul
e Ol Co e g gt pe 1) ) pas g WS pdal Cdl Ceed Ol L 095 abgy e
W55 ks s 6 katie 8 slolayg,
Pl 033k 5 i Mol Ceasd Coalsd e sy 4y (gl 50 (V1) Tl Sam 5 Suusley 3050,
A Crogd Sl pae 156 IS ol 45 il sy SVAR-MGARCH _oiwslazdl Joe 32,k 5l S350 5o
bog i o laslint Bl youl 5 ,b 5l i el s Caond Colad pae ol 0l oy 1 S5 580 plows 5L 0oL
Ole Jao o gsbiie cnl sl lioe cu T S Ced gl Fela B0 edd i gl
50 o il asll 5 SO w90 Ceowd g S el o Zeend 005l ailale slaosls L SVAR-MGARCH

! Alamgir and Amin

2 Efficient Market Hypothesis

3 Nonlinear autoregressive distributed lag model
4 Rodriguez Benavides et al.

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

an 5 al3S e Gl [ Smd e 8 yalicos |y s ol 3sl Loy sl o Cangd Slebli LT/ ¥

eSils lozen 355101 ISl a5 T Lol Cge a5 0 3,510 Yo VA pralives B 1AY0 aygily 51 oadly & 50
03l 2 5388 b kb el S e e 45 485 e (LS S IS e oal B 1) Copaled pac
3 e g ahe SS9 b dglge 10 awelisS (o laiel ISl 0s2g onimslis bl Lol Lo lai plgw Sl50
el i Molleyey Cead

5 Wbeaysls plows Slaylil 2 i Cead Soalad pae il 4 gy 5 (VIY) o an 5 g
Jro S (OVX) T e pls s llusg el LT a8 i o ousypr alliio oyl ilony 5 2 polis Ly 31
Slilogi 2 (CBOE) "5 15 0 paacies sloaty 35 (w90 Jamgi o0 piitio Sk yf3l liabol pute 51 Soasy]
GARCH o 5| atilanuss e Sy 1 oolital b 0,8 o il iy 31 g wleajsls ploms sloylil o3l
L loazily 5,15 dalllass ygn (gla 3l it Sblogs 2 gz 55 blE i1 ki 3l Carnlad pae oS ah ool s
el 4 elog, Sblugs 4 digas gl il 35T ploms 035l 45 s o Lis GARCH-UMD oo 5l asliciul
OV (s iy sl 13,15 355 plaes 033 15 (Glej it (sloir 5 Sl ol i s Slilugs
L 2l g a9l plons slo)lil Sblagi g 003k a5 Cosl (sote Jale ol jo e 5L el pas 51,15
B30 b

3 Szl a2l5 rplges Sl 033k 5 Sk o St sy &1 sER95 50 (T V) T GlgmnS 5 O
5 0y b o] Slaiasd )0 Sy LT a5 sl oyl oy lie l Gt ezl seiss slo i
35500y 33 b 238 on 3 saebogi I3l o sz lr o plem I3k 03k 2 (WT) *gae i) (al3S5 g
ik 93 e Soedily alaly Ginlasl slp (SR o 51755 095 00d g5 b slajye e
oald b o ) j0 gl gl sl eslanl b plews S5 el ailje, 003l ol jo aS 09d oo eolaul
St 51y asits slaces ol )0 oS Cuslis o5 (g0 b cnl 2 odle 055 0o drnlme )2
Sl Gleesiladly rex ggeze o (G- g Sl (Stered LM Ggeil i) Jup
loosls 51 olizl b alos S LinlesT 1, coolazs] o alal, o)l S o 51,8 oaliuls, g0 (CUSUM)
5 ey Do SV gb S LS 45 amo o L aazily Y10 yeslos A B Yo v v aygily ¥ 5l il
5,10 ples 0351 5 bl )-‘-’L S Cead Ailjg; slacS g ()] 50 45 5 ls 9529 plows 035k (5

b pls b Ceod g Mo Cand (Slinoboll Lol (shigy ()2 2 (93 50 (VVAY) Gl Sen g slogee
Mo Cea Sliabll 1 oy p r e (ol ezl py o L Ciln) - WacSols pla angd aslis o0l

! Dutta et al.

2 Crude oil volatility index

3 Chicago Board Options Exchange

4 Elian and Kisswani

5 West Texas Intermediate

5 Autoregressive Distributed Lag bounds testing
" Breusch-Godfrey serial correlations

8 Cumulative sum of recursive residuals

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

Yy [ Samd e )8 ssbeos |y ol ol gl Loys pasld el cuagd Slpeblb LT /) San 5 ]S e e

05w S 5 995 py8 50 Clb - Lad Joe 5l eolainl b eSOl plps cand a3l 003l 5 pls cis cald g
OByl g Dl e (Dl Lad OYsles e (0 .03 5 o0 (VARMA) (6 )ls 55 S i 1Kk
423 o0 GLIS Geliod gl g o0 00) et (plodanly STa by dlrwgts Sl ond gyl sl el
Sl 99,10 STl plgws 2L 033 41 (5,0 S g (srine il i Ceond Slieloll g b Ceod Sl oS
Orzed el Ci Ceod gliebll 5l i M cwed gliebll 5l LSSL asls ool (5 dy S0
ailyg, sbosls 5l gadod cpl o o)l b cad Sliwbll 5 (g lo gine 5 St Hil i Cad Sliweboll
135 oo Sl i oot L 5 (o238 2o ol g plas 4500 S Cand Sl S s o
el 0 08lizal VY45 gy 0 b VYR

oz (23 Dblagi 2 B Sk Caard Dllogi Sl 2 4 gl 50 (1YA0) (5 y0ebsn g (oo yhad
o peicioaiz GARCH o jl solitisl by 3aios ) laisls o eitedizr GARCH 0,505, ol oles 3yl
1) ploms 5L 0ol lilegs i cad 205 Sllugs ).‘.,L VP ol Y- ol dlale slaosls g
Olsrear 51 25 5 O ,Ioke Bl boog Ceod (APl ol cl Sl Cend 5l Bdod Gl )0 S (o0 (o) 2
LLs )l ARCH (5031 5 oble o903l plosil 51 s e i ) 5o el ool oolaiwl aslass 9o (slo yuiie
BEKK S5l ool b olpad ol @lgl ooygr IS 0asls o3l g o5 cads Ceod (o205l Slluogs o
A 33l Sllugi g o il Cead (203l Sllagi (e ol bl Cel 4855 5 3590
Bk Sllog 55,1 25 Sllug o Guizred 315 529 (5 loline 5 (hie abal) olies ke 3sl oo)se
el )30 (lolne 5 (e bl Gl lolee Blsl g 2SS

Olnl 2 o ol i ead Sliabll 8l ) 4 mg3 0 (1TA0) iy (LS 5 5935
5 45 Zasd ) 55 ol o sloylil ki Cead il 1 oy o] anlllas Can slazslo
ool gy sl VYAY JVYAT Sl 0,50 gl o) oy ool 31 ooliciul b (ploms s sl
5 ARCH slaJue 513l cead 5 )l £ cploms (a3l 2 2 Zed Gliaboll 13b )50 5o (53L0sS)
oaliial (VAR) (5,19 52 (y0m0 55 5 355 g 5ok 0l 2 o Cead el il (9051 (s, 5 GARCH
il s el gl el o (6lo 3l 5 ks Cangd ligabolls (s it dlnly (Kol e ults sl o
Sy 3l g ks ead Glirabll g )l 5 b 5l ploms a3 Lh 2 58l i oS s e i
20 E5 Sk 5 b ot sa sleey90 50 45 5 g0 4385wt 13 sl o Sole o 5 o)
APLS @S Caad e 095 Bk Gl a5 4 A Cead Dl s )0 s (o S0 S0l plos a3l
Srb 5l e )l 5 Dl )3 o (i g Sel S Seed Gliebll g )] £ epy5 el Sued
Ll Mo aSs Cead g 095 eplps Cead (Ll oLl Cead Slebll )l 55 sanie 09>

2l 5hk Cad (asll 5l g cls wlilogs ]"’l‘ o & sladdlas )5 (1Y) () Sen 5 )3 cime
loyeiie 4y bgye lad glaools 5l hmghy ol jo wilaislsy baail,S (y9051 9,55, 5l ealicul b !
sebieds 55 5 MYV ITAY o Jls P jo il e g (gomy el )L )0 ) 25 plow Cad a3l

Sl slaidl 4 oliliad
VY o) /50 by /Y Byg

Archive of SID.ir



Archive of SID.ir

e 5 Sy e ] Samd e 5 pbieos 1y s sl 3ysl oy alS (i Cogd Sliabli LT/ YY

aldl )3 g coad osliiul (bt (Sluadl (bl (Sgam 5995 (b9, 51 5yl £ 5 S Srerd Sllags dnlne
Csd 4y gr395 BBy b (g S )093 g, 3l ool L o yeiie 51 Sy o (538,08 4 bogyje cly
ookl aail S aige;l 5l ccnanaily alaly 8925 gy jalaioas asllas (pl jo a5 el S5 4 p3Y Ll ousl
3 e dlaly 1 &5 g bl Cead Sllurgs oy 2 090 0,98 )3 SB3(o0 (S ARgR (nl @ el 00
AL b g blias 5 cute alaly s 02 5 58 Ceizmed 5 el Sood a3 La b g ol (Lol L

o9 9y Y

S go Juloxi gy o .Y

Lo b cilises slasels ;0 a5 Sloj slas i 56T (sl conlin [l 5l G (148) ' 5iuls oudie
Jeloig s 1) Srge 0,509, mee sla Sy 5l (o (VTAY) (ool 5 (Slzgs sl Szge oo aitns
50 aS6sbas S o le Gl sladsles L olix! 4 oyl sotpnd aliwgay lools ailfas
lrodsay lo @ 0B Hol sl wlie ;0 90,0 1) BuwelisS (sronyay pd 2Ulgh Sge YU o ulide
@ Sloj sy Sge S w55 glp T cwbie sz atenS Soge o 5l anlllae ol jo el Gaeasds
o1 el oas eslaiul Lo piite Ol o 5l i 50 gz 50 T Srge slauliie b 4 gl o (sla 38l
a5 85,18 3939 S>g0 £ 90 lS ol (Y VA L yg 5 SIL Y 1A 8IS g (s Y VA Tl S
aS (ole) ol (Saws jaue b 2l g 055 o0 00ls LIS Q L aS (o) YU (Saies jae b xld 5l wileLe
g 00 0318 Gloled 3 & jsods o Soge (VY sAleSon 56,9 ¢1144 ‘v6}ﬁ)) Sg g0 08le L O L

—25%a
044 =250 [p = ]with fn (p)dp = 1 M
139 0 0318 iuled 5 D jsods ol Sge asline job 4
—2%a
0, =270 [p = ]with f@(p)dp =0 ™

! Daubechies

2 Multi-scale discrete wavelet transformation
3 Wavelet scales

4 Das et al.

5 Hamdi et al.

5 Balke and Brown

" Ramsey

8 Bouri et al.

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

Y S e 58 sbiees |y s ol gl oeyer pasls i Caogd Sluebll LT / o e 5 238 s e

o3l P (jole) b (Swiws jee b 2l8 0 50 (Hu) Y Saues,ee b il 5, (V) 5 (V) SYobee o
QT&JQJQJQoMMﬂ‘_&SﬂMﬁ)ouj)% SlSoge 0 Col o089 whasa (Sl

il ) ©ygar g 039 F)lgen joy Srge cupd ol mdsi |) K00 ulps Gl o
Msq = ff(p)n s,a ®

g o0 dmiloe ) D90ty g Cowl Jozey jolo Szge y po

Fs,a = ff(p)@ s,a s = 1,2, .S (f)

&g F(P) b aS 5 9bay ain S

f(P) = ZMs,a-Q s,a(p) + Zfs,a 0 s,a (P) + -+ Zfl,a 0 1,a(p) (a)

by g esle Oygos |y Gl Gl e 45 09 e iy a3
f@=My+F+Fpqt+ -+ R +H ®

fa = Zafs,ags,a (p) 9 My zzalws,wQ s,a(p) L )-."):’ EURIRVLWS (pjb) deleie )-*4L‘-° MABFA b"‘-" o
a=1,2,.. A a5 5,sbay

L el plp f(p) (B3l s 3o s
f®@)=faDy—1,Dy )

g2 ogdle el iyl gy 40 yusS (liae a5 a8 8 )lo o)Ll 0uls o 15 S g pla mlaw 4 Dy bxy] o a5
oil38l e 5l LU (6 )lgen b Cuiie (glakal) oS el jole Soge 5l Sy wbide jo 50 S s AgMg oyl
VY e g ol Ve o) O San 5 (SG5 1999 (s50,) 01
o Jow cds sl )| el (oS 5 Ojg0 4 i o Jow JLS )0 Soge bowd 5l (650,00 IS job 4
Ceod Gliabll 31 Jdowgay s jekaie a5 iogh ol jo (ol plo (O F -+ () Ken g 00ly (cung) o dalgs
Slrebll s Lo o Slomlive 45205 5 oo 610 LA jels 1ild 510l 05 Jlolee 3losl Goyge ol p i

! Gencay et al.

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

e 5 LSy e [ Samd e 5 pbieod |y g Bl 3sl ey alS «d Cogd Sliabli LT/ Y€

)..LE )‘ P L) J..LS aS Ceul OT )Al U“‘ Cde el ool oolawl U‘)‘QA )L)Le‘) d‘)ﬁ‘ o ua}l.w 9 s Cond

' L1aS (g5 VY
D)l by 5ol @b bl 2 1y iy oo 5 e sl pesie (0 BLS,I (Jgene (S )55 slos,
asls Oy lrosls by g aniles Jbo i aje8 ballas 4 (605150 jo LLlsS g )35 a5 Iy o |5 8
OV ) San g 0,8 2555) AiiS o Jos 5688 cpuiily

O3S 5 50 1yl 05150 b bl 5 0iS s ool il 5 ¢y lite b @l G 51 LIS (ygeme S
sob o Jlal glos o) 51 30,5 (Bhme |y o cnl dVAVA) Tl § ;548 09 o dumlins ilas e JBlo
oolainl calizee (glaojsm ;o Frwly pin a8 5 s slo o Lg‘,L,a" Jelios 10 (gl (sloo i
Sl Fewly it 2550 50 aelz g 380 oS L Jow &l BLSleS g )8, 5l eolatnl Lol 05,551 09l oo
59 O5sd aiies s isn seled (o aSL doosle J&5 35 e 0 Lasal Jatew slepate uiluS Sl G
D95 5 5SS 909, el (eS8 0318159 (Slmosls S5 sl g il )ly (Slueal (y97men (Jgone
Ssise Slooaila il Bllas ;35 gazme o, Sz b s Sl Jyane (S S LS
OAVA el 5 ,S5e5) 99 oo 4Ll LAD L Ul il 3llae ;08 JBlas lsicas a5 098 0 00 (yuosd
Bl A dslee )0t S (g S, 45 098 (238 ST 098 oo i pad JSO (o RIS (9 S

Y, =Pox; +e9 i=12,..,n "

pslre polin 5 polael (sl szl 5l (615 s 5 4 X0 = (L X1, s Xik) 5 B = Bos Brs o Bi) ] o &5
r:l@ Sz b )T Jae AY doles o o8 T sl o oamline solal e S gy g diiiws
bl 25915 Bam b (bl ol Bllae j03 PBlao 5 LISl Ggaw S5 p0 0b Gl &5 jeblen aisS o
S (09590 DBzl b Loowilo B 3llas,u8) (b5 &b j5kiie (o 09 oo oolitl ol Swiz sew 3,

D9 0 dinaS By 4

0o (By) = Z w(@)|y; — XiBol Q)

! Quantile Regression
2 Koenker & Bassett

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

Yo [ . Samd e )38 ysbicos |y ol ol Gl Loys pasld e cuagd Sl LT / ) San 5 ol S e e

woy={, 50 0

Oe 59y p (FoS slayite il ojlye (g Fgalx i wad 0yl (Swiz mlg ggezme 4 plojen 4z
Ot O3z Gyled g sl Sl Cel (Sae (oS (gl st s o ] uly serie e JSD 5 lide
&5 S92 R e xS oSl 5 @i laes Gl (So (SoetS (Gully (Slawal) (SosSTy o
S 6 FGSS B wlgi oo LIS (g5 Boyb 51 Ol gy ey RS S Gl yesie by
5 52910) og alym Gl LB e 2T oo Julos cnlpli 5 0550 alp lapiie o Solas alal,

FARRR PRAJCONS
el 2y g a Joiol me @B Y (Bolad pite sl allige o5 JS 4y LIS (gems S (IS gyt
F(y) =prob (Y <y) )

1205 o8l pj egSae @l Dyge Y plT JLlsS
Q@) = inf{y:F(y) = 7} OY)

Aib e 0<T<T ol a8
Blam 1y 5 Sl izl Gllas ;08 gaaze iged dilo a5 S Glg3 oo Y 5 Y1, v, Vi) (Bolad ges (sl

N (")
gﬂengIyi—fl
=1

ey b dlis Olyz &y gods wilg3 co il oo Q(T) 4 and a5 E(T) pIT wgas JLSlsS pizmon

00,5
N 9)
gﬂeigpr(yi—s‘)
ylo Q—l o as
pr(z)=z(r—l(z<0)),0<‘r<1 (\0)

WS o JBaz | il Dlayye ggazme o iged (Silen lpiea; By

n
. . , 0%)
i = argmingeq Y (i = k)

i=1

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

e 5 LSy e [ Samd e 5 pbicod |y s bl 3lsl s LaSLS «d Caogd Slabli LT/ ¥

il Cws EY|X = x) = xB b (b Sl 2l 4y g dolee J> b s o0

, C . V)
B = argminger ) i = 118’
i=1

T E IS 5o sl s aolae Jo b wlsi oo QX = 1) = ZBED) b oy BIsS b5 bl 5o
:\)5.{:: ‘3)5—‘]‘.’ (0,1)

, N . A
B(@) = argminger ) pe(yi = xiF)
i=1

(Y15 e 5 ) 5 e 00wl AT LIS cysmm,S, f(T) LlsS oo i 4 45
25 31 o0liasl b sl 15 sl o0 g s i mgd oiliraloll )5 Joko danags 1l ¢yl gy o
JJL.J‘}S u}u.u)f) )l oolaiwl l; od.a" Cewd 6‘?‘ wl.a; )9 Sl 00 AJ)JU axdllas Sy940 lel.a) 0,99 “5.‘>5.A

el 00l u"’)‘)"

oW (sedl L YLY
NV Glojoy90 (b ol slole Glsl bor a3l 2 cd Cad Slaabll 30 o) jslaie @
S| M Sldlas 9 Lg).la; ‘S)Lo..é UAJL..J‘ » JAA wl el 00 oolazwl ») 65i” )l VF. e

Qstock index it (T |aiXe) = Bo + P1He + & )

Slo H pstie 5 el addllass g Gloj o3l b s ol Glygl w9 (el Stock index bxyl jo
s 5 Syl i angd ol 0l gy o 438, (5 (sle it ol gl b a0 Sliaboll
ook daosls gl el me a0 VF e 023,58 JINYRL (0355)8 Sl o3k (b (s ol 3lsl o2
Slaoboll zl sl cgz a5 Canl [S3 @ 03Y 2l oo 5 golaidl jeal & l5 Jlo g (golaill gloosls STL
Sl b atwgol Soge Jad g, 5l Giegh (pl 5o el oas solaiwl GARCH(1,1) Juw 3l e Ceodd
hlies sl ulibe b laadlie 4y asllhaes 50 oy sl o 51 o 2 a3 Sz sialed Gomaiz Sligyee
A ey Szrge 5l e slagulidie b (ploadlie 4 Sloj o p s e ool oad ool Sl

el 00y plonil mhaws £ 50 SleMbsl 4y 5205 IS (490 VYY) Lodiges olows 4y g5 b g oads oolainl

26 =64 64<121<128 27 =128
A=S6+D6+D5+D4+D3+D2+D1

F v eesd adlge 56 Lol gloy (g A
LY zoaw olsy> sleaalss :D6, D5, D4, D3, D2, D1

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

YV o Sams e )8 sbieos 1y oleg ol Gl oyer pasls wds cuadd Sluebll LT/ o San 5 oI55 e

‘Ol)lio.mgsf”li) oajf‘sawbuﬁ)'Jy)é}\aomﬂgllg;‘éoli&,?S@‘Q)J.éjﬂ ‘_,.,L.u)lmj C_Ew)o
(\YaY
) 1
j,a =2/, resolution = (5) * N )
Slge Z0 po Blitre zoban )0 Gloj o3l Jge 8 (nl 4 azgi L
59, FONY =0 CJa.w 395 Y- 1YO =¥ C.Ia.w 395 YAV/D =Y C‘I"""’ 59, VPV =Y c]a.w 39, YYF =) C.Ja...u
53 YYIPA =5 o

sl iy 525 F
oy )LoT AR 4

FUR VU] I GRS SUIN SO RGO [PV PV VIR PSSP TSUF SO SUIN S DN IO JPONP PR S RN
el 00U @]ﬁo\d \ Jju\’ )b &&D)

(o )L‘J =Y Jgu

PROB

consg | 02l
e £ e > . Slo ailewo . ’~L~° o

iy |~ S St | (Noz | oo o235 - oL prey

I»
7 e | avy | ovsy [Yervans [asiases [vaaass- | yraerygs. | Stock
Jbeyié index
EF L e | owne | oave | avisa | ovsisve | veava | oarvny H
Jlesint

Siags sloamsly asle

oSy plo Grizmen wilbioo Jloy @58 SIS (Aogh (nl lopits don oS was oo (LAY gz
ol o 55V Jgaz )0 (TS 5 (Hsz perie oSle s 1 2Sils 57men 5 L]

20 S Seod 50 Gliabll 5 olyes Sl Bl wygr aFLE (Sloy Slas i 4ja Ny (o) 4 asll o
Sl 00l A s3> il wlide

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

e 5 Sy e [ Samd e 5 pbiced |y s bl 3lsl s LaSLS cd Caogd Slabli LT/ FA

Ol 1ok @lygl wyg (3Ll Sloj (6w 4 3T Wig V.F

Smooths at Scale 6

2,000,000

1,500,000

1,000,000
500,000
S O N N S N S
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
STOCKINDEX
121 Obs. Affected by Boundary
Olrd lole Bligl (ryg a3 Lo miio olide 53 (551908 —) S5
.
iy 6Lawli 35l
Details at Scale 6
300,000
200,000
100,000
o
-100,000
-200,000
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
121 Obs. Affected by Boundary
P olie SlS3r Y S
= . . . P
Sasgh gbaisl (sl
Details at Scale 5
600,000
400,000
200,000
o
-200,000
-400,000
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
121 Obs. Affected by Boundary
D laie bz —¥ UK
.
Sasgh glbadl [dsl
Details at Scale 4
600,000
400,000
200,000
o
-200,000
-400,000

1390 1391 1392 1393 1394 1395 1396 1397 1398 1399

121 Obs. Affected by Boundary

F ool oldze -F Jsb
SRyl sloaisl sl

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

YA/ Samd e )8 psbicos 1) s ke Gl Loyst pa3ls (e Cuagd Sl LT 1 o) Ken g (ol IS e e

Details at Scale 3

200,000 : :
| |
100,000 | |
o L |
| |
-100,000 | |
| |
-200,000 | |
| |
-300,000 | |
1390 1391 1392 1393 13949 1395 1396 1397 1398 1399
98 Obs. Affected by Boundary
- . £, &
¥ oobdo Oldye -0 S
.
Sapgh gbail (sl
Details at Scale 2
300,000 : :
I I
200,000 ; i
100,000 | |
o I ;
I I
-100,000 I I
I I
-200,000 ; ;
-300,000 | |
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
42 Obs. Affected by Boundary
PR B B
Y b wlize -7 U
.
Sapgh gbail (sl
Details at Scale 1
400,000 : :
I I
| |
200,000 I I
| |
o ' i
I |
| |
-200,000 | |
| |
| |
-400,000 ! !
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399

14 Obs. Affected by Boundary

) ol Ol s -V S
gy sbasl sl

VEY Gladss pulul paimd oo (i 1) 15 slolee sl ooygr alss psie 4o 23g) VB (sla JS
Syt Oy Sl ¥ USS oS Casloads 43525V B 7 uldo 513105 jlole sl ey a3l (Sloj (6 m
el Sl Sk ¥ USS (old Jlole Gl ygr pa s (w2325 50 (ol el ) S0 @ e

Lol SaeelisS Ol 51 e Y IS

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

o 5 LSy e ] Samd e 5 pbieod | g Sl 3sl oysr alS (i Cuogd Sliabli LT/ £

i o Gligabll ile) (s o 4225 gy ¥

Smooths at Scale 6

4,000
3,000
2,000
1,000 /\/
o
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
H 121 Obs. Affected by Boundary
i Coad  Slaobll o wlidio £ )0 (6)lg0n —A ST
.
Sapgh gbail (sl
Details at Scale 6
1,200
800
400
o
-a00
-800
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
121 Obs. Affected by Boundary
e 5 E
F oldie Wiy -4 IS
B
Sasgh gladl [dsl
Details at Scale 5
ao00
200
o
-200
-a00
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
121 Obs. Affected by Boundary
PN B &
O wlbdo wlize -V Ui
= . . s P
Sasgh bail (sl
Details at Scale 4
600
400
200
o
-200
-400
-600

1390 1391 1392 1393 1394 1395 1396 1397 1398 1399

121 Obs. Affected by Boundary

F ebiie obdze 1) JSb
M’ L9l L;L&m:ébu .\>Lo

Sl slaidl 4 oliliad
VY o) /50 by /Y Byg

Archive of SID.ir



Archive of SID.ir

€Y [ Sams o )3 pibicod 1y oles ol Gyl Leoyg adls wds cuand Sl LT /o)) Sen g (oI55 o e

Details at Scale 3

s00 , ,
| |
| |
ao00 | |
| |
° ~\_—
| |
-a00 I I
| |
| |
-800 I I
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
98 Obs. Affected by Boundary
- . £, &
Y oobde wloze —1Y S
= . PR 1
iyl gleaidl 3L
Details at Scale 2
800 | |
| |
| |
400 | |
| |
o /\/\/-\/\/\/\/\/-\—/\_’V\_A/\l
| |
|
-a00 I I
| |
| |
-800 I |
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399
42 Obs. Affected by Boundary
- .- £, &
Y wbdo Wl VY Sl
= . PR 1
Aingy slaandly 1Sl
Details at Scale 1
s00 , ,
| |
| |
- \/\/i i
| |
| |
o |
! i
-aoo I I
| |
| |
-800 | !
1390 1391 1392 1393 1394 1395 1396 1397 1398 1399

14 Obs. Affected by Boundary

) wlbdo Old> —F USSo
Sangh slbal sl

S VB A o s ulul om0 plid 1) e Ceond Sliebll jsite 505 29, VE B A (glo JSCs
A S (G i Sl 5 Ko VE S a8 Casl oo 50V B P ol 1 s cond Sl e
St A S 5 Soaily SIS VF UKS ks Ceogd lipabll (5 415 50 (55 5kee 4 el A U

Sl SaeolisS ol il

‘sg.ULn 09.0)'7 ¥.¥

o e U,J“ULQ pas I3 el Coonl Hl> ‘_,’JLA)’ G Joe S eSS &l ‘5'»9.0)'] Jryy O u;».L;LA, Qyﬂ
Sl dilale & g0 a4y boools a5l 4y az g5 00,5 o)l g (ae Syl o o9 Sl W8 4 oo Wilgs oo
el 0 oolazwl oUle (pass \u;‘“ Qs.n)'i BN

! Hegy

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

e g 55 e 1 S )3 pibicos 1y s ol Blysl poyer pasld wd cuogd Sl LT/ €Y

B u>lg Ay 903l s -Y Jgus

Test Stat WA o7 Ve
All Seasonal VEIsS YYI¥E YIvE YI$A

frequencies

Stock index

All frequencies VYT YO/Y YIvE YIYA
All Seasonal VYIVE YV/a8 YIVO Y/$A

frequencies

H

All frequencies \YIAY YO/AY VIYY YIYA

i gy gbasil :islh

it ble doyo i ()bl o jo Lad pé 5 Lab sl uils )8

e LSz aes )0 Gl bler @lisl s AFLE 2 Cb Caaed Slaebll Sl aS wes e LIS Y Jou
2l Sl (5,8 LolE T b il cds cwd jo Sluebll axly o 51 ooz b gillae .ol lolias
15 5 ol e iy GialS asly FYE BN e G Wlsise ol ks sl Loysr (el gl
oo alh p Cd Saed Slebll i ST (S)ke 4 Sl Qo] slaS iz I iy Qlesl slaS iz
03051 5 e 009 il ge3l Jlaimd (2] e eizman sl @il (al3dl ey (b ol 5ok 3l

Db oo oS )0 g pal S0ho oS sl <[00 5l BLSIeS 09 ik

Stock index awsly yuxio (wlwlp Jow ooz gl - Jgoo

A <A ¥ Qi [b +[f ¥ A <1 pees)
—FY[F | YOIAY | -YAQD | -YV/Ee | =Y¥/e | -YYIYE | -YVIOY | -VADY | -0/ - H
ofe ofes ofes ofes ofes ofes ofes ofes oo P-Value

.. f Y o f .5 N Y N N Y Pseudo R?

0905 P-Value

s 591l

O3e;) P-Value
oo oo oo oo oo o o oo o 0% oplie
o s ils

Singy sloanl :a5L

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

£Y [ . Samo e )5 plicos |y s blas 3lsl s adls «od Cod Sliabll LT / o) San 5 21505 0 o

MODWT-MRA S g0 i y1 i Joko (ymods gsis 5.
slaSaiz dea ;0 Gld Hlole Bhgl g als » Cds Cend Sliebll Sl a5 ams o (L ¥ Jgox
sl gl 5l e okl GSaizr ;o Jl inl lade a5 55k & ol Jbline 5 (i (S ol
b o ot ol sl s (aSLE s e liablls 1 ke wiensly o o3l 45 1) and
28 Lol al Gl el cad s Gliebll aaly S S1LF Jpu L Gl .2l walys malS ol
alS a1 FAEIYE JIVOFIY ) ol 1 0l o g ol Bhsl s el el ol
et 33lo wited Saagles S Ly 450 5 F Y laaliie sl Yol (en alie jobar b
5 ks £ Gulide 1o ()45 bl Glsl Goym el cdi Cend Sliwbll S as cl (pl az g LB 4SS
1A a5l o aslssS ST Sl i oleio o Ly o 51 i Jolins 5 chie ot 5 o 5] (slo Sz
o Lol sl folins g cite ob SowebsS 5 e ke Blgl ysr ALE s Caagd Sligabll |
i Craed (Gliabll 1 cenl (67208 b o o s Sumaddy g Do le sla ulide s @ ST )
ol sl glaSuzr Cons 4 gl glaSaiz 0 7 elie jo Gl ol il ey 2SS
sl Gla b jo g canl S aslllas 0590 olatl slo Jlo 10 «awolisS o3L jo Sl cpl 1A 5)ls (5 xS
oo ol Osasl 5 e (g pln Ggesl Jletal (3] e rizmes sl aidly (aaliH adllla 350
S Cenyd el Sl o Sl 2N ey it Wlle 50 g 0100 5 ey U Jsl obide o Lahlilss

RSN

— 43y (e JoLSleS (ygumw )55 Juo 4o Stock index dsusly yaiie wlwly Jue opess @uls -F Jouo
MODWT-MRA g0 Jsoi Julkoxi g

A <A ¥ 0t +[b +[f ¥ A /) D1 gwldio
SYOFIYA| -YEY/EY | -YYVAY | -FVQ/YE [ -FYAIYY | -FVEIAA | -Fa2/Y7 | -FYY/OA [-FAV /YA H
ol e ol ofes ofes ofes ofes ofes ofes P-Value

174 QNG <Y Y'Y <IYY <IYA SAvd AN i Pseudo R?

G905 P-Value

s 591l

O3e;) P-Value
oo oo oo oo oo o o oo o 0% oylie

b LslyS

-/ “IA v -I5 10 /¥ Y i N D2 ol
SVEYAS [ -VVUNY | =¥ | SVAY | A | —eAA | SVYVE [SV YN[ SVSAAY H

ofes e Niay e NN e e e e P-Value

3 Ve |l X oo | el e N [ ofeeeY | fee¥ | oNE | o¥S | Pseudo R?

Sl slaidl 4 oliliad
VY o) /50 by /Y Byg

Archive of SID.ir



Archive of SID.ir

an 5 al3S e Gl [ o S 8 saliees |y g ol sl Loy Lasls «di cuagd bl LT/ £€

+/4 +/A 1Y k4 /& /¥ Al +1Y A D1 pwldo
- 9051 P-Value
J / J J e | J / oo |77
o o9l
595 P-Value

e e e e e e ofen ofee ol oo O)lEke

o s LilsS
18 1A 1Y 4 <10 -I¥ Iy A <N D3 Lo
A A AR BRI A A A IR RTAR S I A VAR S EATAR TRV BN G /AR S AR A TAVA H
- I7Y ofes ofee ofee ofes ofee oo ofes ofes P-Value

X | NY | e | ey | e/ | ey | eed | Y | IYP | PseudoR?

O3e;] P-Value

s (09 ply

595 P-Value
N e e e e e NN e e o8 oylie

o s LilsS

18 /A 1Y 4 10 -I¥ Iy Y -1\ D4 Lo
FYVION [ -YOOIYF | -VAVIXY | -YY/AA | =FIYA | -ADO | =YYV [-YVV/VY | -YYV /AP H

e oo e ofee A4 AT ofe ofes oo P-Value

AN <\Y /- ¥ ooy ofe-¥ of+ -9 of+) of+Q <IYY Pseudo R?

5951 P-Value

o (09 ply

O3e;] P-Value
ofee ofee ofee ofee ofee ofee ofee ofee ofee o9 oplie

o Lslss”

A /A 1Y 4 10 -I¥ Iy Y A D5 Lo
SYYAIVR | -YSVIYE | -YAQIPF | -FAR 5 | -FYEINO | -OFO Y [ -0 VIV« | -0V S/ & | -OAFIAD H

oo e NN NN oo e e oo e P-Value

-If¥ <IYA -Iv¥ SAYd </\Y AN SAnd </fY A Pseudo R?

-,503] P-Value
R N ey ey N ey ey N ey ‘”A')
s o9 el

O3e;) P-Value
RS S IRRYES S RRYPS S RRVPS SN NRYPS NN RYPS N IRRYRS NN (RYRS SN IPYRS N IRV TN
o s ils

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

£0 [ . Sums o )3 pibicod 1y s bl Gyl Lwyg (adls wds cuadd Sliweolb LT /o)) Sen 5 (o35 o e

/4 «|A 1Y k4 /& /¥ ¥ [y +/\ D1 whdo
-4 <A 1Y N4 /b -/t - IY A A D6 Lo
SVYARE| AY e e | =2VARY | YYIFY | V0T | -YO/FY | -YE/AY | -YEIAR | -YON S H

o P VX U Y1 & S NV Y2 YL SRR YL L IR N YIS - P-Value
ed | Y| el | e | e | e | wfeN |+ | efeY | Pseudo R?

- 5031 P-Value
/-9 A /.9 /.9 A /.9 /.9 A Y uy')
o (09 ply

Ose;) P-Value
ofee ofee ofee ofee ofee ofee ofee ofee ofee o9 oylie
o s LilsS

Sangh slbail sl

G Ao g Sy D
39290 galio ) el ol @lhsl (92 Sk sl (ellinn SIS 35h5 cod Lo o5 Jlo slogidu 51 (S
Lol e 5 i oaisS G pme 555 & b ooy Wil holo 5 1o slogise 5o b ool o
ol 50 6976 4 ) e S s g 5 Slolo 51 8b (65, Sllugs 5t Cov by g axtes o saSudys
s Ao 5 6l aFaLe s Sl sdos «S0L ailon wiiied Lo mulie 00 eali by 5 i ale pos i
OF s Gle  Jlotal gaz) Sl jln calies loo o> b (55165 slagidn jo i 5,105 51 5 )le &
s mSorte b old ol sl oy aLs i Cengd Slibll 13l (o JUis @ ol gk
Gl L S Sl T g (g5 S 31 ool gl el Somgo a5 s (giie LIS (50,8 3,505,
efale Slidllas b snal cawss 4y ol a il salss 2alS g8 ol el (asls b e Sliebll
Ll o2 (Y7A0) (550089 5 wykad 5 (VTAY) (LKes g glogae (V2 17) SlowaS 5 (I (V- TY) el
Ahls ol slolee gl (i als i Suaed Slirebll Sl 2l o bl b Gillae ol 009,
Sl D les Cond 4y (5 i At ST lilo DowelieS jo STl Jlade aST (g ek 4 conl jlolixe 5 sain
§)SasS ahnl sle Saiz s cuys Slaie Bl s T, @l b gllas eizan el Sosails s
oles 3lysl oy AL ok Saned Sliabll it 514 el Sy (il 85 sl leiil sl St
ool Cgz 10 LT Casliw 058 oo Aoyl odnlcwwsdy gl ulul pcasl el ioli8l Gl b o o4
e (§5)) RS Bgdio 45 955 (oo drogi rizren ) )g pletal 990 S (2398 el il Wl oS i3
Sl e ISal o slogl 5 o3 ool 3529 & ol5in b 053 olel ol Joles Bhsl szt S
Sloeds lSGlog3 g S ( Stly pas g S3le (ako Caz ;0 45 390 (oo Sleiin (riznen 29 pal 3

20,5 33

Sl slaidl 4 oliliad

Archive of SID.ir



Archive of SID.ir

e g 55 e [ S )3 pibicos 1) s ol sl oyer pasls «d cund el LT/ €7

RSP T CPRCOY

il Olnl 5o P oyl e cwd Slaebll SE.OYA0) eoll iy LS o el (589 (O
FVN )

oz Sge Jiad 5l sl (VWAY) g e g350e )l cgaaze o ST lidee> closi o Sosk (¥
2 Ol ol @il oz aPLs 93 Ced (i Cuad il slagl 25 (Sed (e (o) 2
AFANYN (Y g S lo pur il ciliee Sl slowliie

Sleslatuwl b oyl ul olazdl gly p,65 9 odey SIS abal, o (6,555L .(VFAY) g ool gy ( Sbzgs (Y
FYE-Y.y (PO wsolatdl  asliingy . Sege oS 3,5,
https://www.sid.ir/fa/journal/VViewPaper.aspx?id=357491

Jae) bl asngs oolud S1LOWYAA) .3 woljpus ) ey (B e oy olpoe Sl ae 0,8 2e8s (F
TY-£8 (V) o eiwolaid] ¢iladdo dolidad (3LlsS jgmw )3,

Mo Zaaed Slaabll L3 sbigy (o2 (VYY) (gilras o8l oz g cdinw (Ml 9 L) sloge (O
sl Gapde 5 (o (cwtige Dl Lad 2ila) - LSl plow Seond (a2 Lh 005l b plS ol Ced
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=357842 .FA-Y\ (Y#) A «(sadi s <o ppto) ,lolg

23 Dblag Pl ks Cead Sllags 18 gy (VFAD) o0 (5)dign 5 oo cpujlad (P
AYYVEY (VA O ol (51 olaid] daliiagsy o piin sir GARCH 5,505, o5 5ol 3yl o)
https://doi.org/10.22054/jiee.2016.7195

o5t 5 2 Sl e sy ST YY) 5 ool bz glams 5 ep i plipsem 5 op eemyS (Y
4L » VAR-GARCH-BEKK Juw jl eolaiwl L) by ailfaiz sloubin Jsb jo ol jloles 0!
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=351294 .YO-¥# «(FY)\Y « o olais/ (S g0

oo padli 5l g s Sllugs 5B OTA0) 0glS ¢t g woglS o l,0 SLasd )8 ciiwgs b Cizme (A
TFF=10F (V) F soladl cépiy o iS5 canlaw o &l,S yg03] 8,505, :0lpl 5o plew,lsl
https://doi.org/10.22051/edp.2017.12022.1060

Oy JES] il 51 cay 0 (VT2 0) 1B g lad g g 0l Lo g e o sz g e (Jloinl o (]
e sty Sy Byl cule g (G5 cand 5 Vo Al Jlo ol 0SB DL
AY-04 «((OF k) o o olazsl ) el Gl e
) https://www.sid.ir/fa/journal/VViewPaper.aspx?id=578066

Ceod Lzl 003k ol 15U 5 p cl Cad ay i (VF e 0) lemaese (ldesl e clayg ool (V-
FYY-YAY (OO0 o o slazdl VECM Ubg, b cocin pliws

Sl slaidl 4 oliliad

Archive of SID.ir


https://www.sid.ir/fa/journal/ViewPaper.aspx?id=357491
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=357842
https://doi.org/10.22054/jiee.2016.7195
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=351294
https://doi.org/10.22051/edp.2017.12022.1060
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=578066

Archive of SID.ir

£Y /. Samd o )3 bicon |y s bl sl o5 a3l il uagd Sluablb LT/ ) 5 S e s

A Sy 2y 50 05l S 5 Joe (VT 0) plts (65l 0lgm wolg ) waumg ol pmag (VN
Bl s o Ao 6 I8 lo s Sl Sl @l 0 Szge had p (e oad jilS (Sl ssle
IY-Y dOYNO ((Jo olaid] .y 45 ol

12) Alamgir, F., & Amin, S. B. (2021). The nexus between oil price and stock market: Evidence from
South Asia. Energy Reports, 7, 693-703.
https://doi.org/https://doi.org/10.1016/j.egyr.2021.01.027.

13) Apergis, N. and Miller, S.M. (2009). Do Structural Oil-market Shocks Affect Stock Prices?,
Energy Economics, 31, 569-575.

14) Arouri, M. E. H., Jouini, J., & Nguyen, D. K. (2012). On the impacts of oil price fluctuations on
European equity markets: Volatility spillover and hedging effectiveness. Energy Economics, 34(2),
611-617. https://doi.org/https://doi.org/10.1016/j.eneco.2011.08.009.

15) Awartani, B., & Maghyereh, A. I. (2013). Dynamic spillovers between oil and stock markets in
the  Gulf Cooperation Council Countries. Energy  Economics, 36, 28-42.
https://doi.org/https://doi.org/10.1016/j.enec0.2012.11.024.

16) Balke, N.S., Brown, S.P.A. (2018). Oil supply shocks and the US economy: an estimated DSGE

model. Energy Policy, 116, 357-372.

17) Basher, S. A., & Sadorsky, P. (2006). Oil price risk and emerging stock markets. Global Finance
Journal, 17(2), 224-251. https://doi.org/https://doi.org/10.1016/j.9fj.2006.04.001.

18) Basher, S. A., Haug, A. A., & Sadorsky, P. (2012). Qil prices, exchange rates and emerging stock
markets. Energy Economics, 34(1), 227-240.
https://doi.org/https://doi.org/10.1016/j.eneco.2011.10.005.

19) Bouri, E., Gupta, R., Tiwari, A. K., & Roubaud, D. (2017). Does Bitcoin hedge global uncertainty?
Evidence from wavelet-based quantile-in-quantile regressions. Finance Research Letters, 23, 87-
95. https://doi.org/10.1016/j.fr.2017.02.009

20) Cufado, J., & Pérez de Gracia, F. (2003). Do oil price shocks matter? Evidence for some European
countries. Energy Economics, 25(2), 137-154. https://doi.org/https://doi.org/10.1016/S0140-
9883(02)00099-3.

21) Cunado, J., & Perez de Gracia, F. (2005). Oil prices, economic activity and inflation: evidence for
some Asian countries. The Quarterly Review of Economics and Finance, 45(1), 65-83.
https://doi.org/https://doi.org/10.1016/j.qref.2004.02.003.

22) Das, D., Bhatia, V., Pillai, J., Tiwari, A.K. (2018). The relationship between oil prices and US

economy revisited. Energy Sources, 13, 37-45.

23) Daubechies, 1. (1990). The wavelet transform, time-frequency localization and signal analysis.
IEEE Transactions on Information Theory, 36(5), 961-1005. https://doi.org/10.1109/18.57199

24) Davino, C., Furno, M., & Vistocco, D. (2014). Quantile regression: theory and applications.
John Wiley & Sons.

25) Dhaoui, A., Goutte, S., & Guesmi, K. (2018). The Asymmetric Responses of Stock Markets.
Journal of Economic Integration, 33(1), 1096-1140. http://www.jstor.org/stable/26418777.

26) Du, L., & He, Y. (2015). Extreme risk spillovers between crude oil and stock markets. Energy
Economics, 51, 455-465. https://doi.org/https://doi.org/10.1016/j.enec0.2015.08.007.

27) Dutta, A., Nikkinen, J., & Rothovius, T. (2017). Impact of oil price uncertainty on Middle East
and African stock markets. Energy, 123, 189-197.
https://doi.org/https://doi.org/10.1016/j.energy.2017.01.126.

28) EIl Hedi Arouri, M., Jouini, J., & Nguyen, D. K. (2011). Volatility spillovers between oil prices
and stock sector returns: Implications for portfolio management. Journal of International Money
and Finance, 30(7), 1387-1405. https://doi.org/https://doi.org/10.1016/j.jimonfin.2011.07.008.

Sl slaidl 4 oliliad
VY o) /50 by /Y Byg

Archive of SID.ir


https://doi.org/https:/doi.org/10.1016/j.egyr.2021.01.027
https://doi.org/https:/doi.org/10.1016/j.eneco.2011.08.009
https://doi.org/https:/doi.org/10.1016/j.eneco.2012.11.024
https://doi.org/https:/doi.org/10.1016/j.gfj.2006.04.001
https://doi.org/https:/doi.org/10.1016/j.eneco.2011.10.005
https://doi.org/https:/doi.org/10.1016/S0140-9883(02)00099-3
https://doi.org/https:/doi.org/10.1016/S0140-9883(02)00099-3
https://doi.org/https:/doi.org/10.1016/j.qref.2004.02.003
http://www.jstor.org/stable/26418777
https://doi.org/https:/doi.org/10.1016/j.eneco.2015.08.007
https://doi.org/https:/doi.org/10.1016/j.energy.2017.01.126
https://doi.org/https:/doi.org/10.1016/j.jimonfin.2011.07.008

Archive of SID.ir

San 5 l3S s Gl [ o S 8 ysliee ) s bl sl Loy LSS «idi Cuogd Slpebli LT/ €A

29) Elder, J., & Serletis, A. (2010). Oil Price Uncertainty. Journal of Money, Credit and Banking,
42(6), 1137-1159. http://www.jstor.org/stable/40784879.

30) Elian, M. 1., & Kisswani, K. M. (2018). Oil price changes and stock market returns: cointegration
evidence from emerging market. Economic Change and Restructuring, 51, 317-337.
https://doi.org/10.1007/s10644-016-9199-5

31) Engemann, K. M., Kliesen, K. L., & Owyang, M. T. (2011). Do oil shocks drive business cycles?
Some US and international evidence. Macroeconomic Dynamics, 15(S3), 498-517.
https://doi.org/https://doi.org/10.20955/wp.2010.007.

32) Feng, J., Wang, Y., & Yin, L. (2017). Oil volatility risk and stock market volatility predictability:
Evidence from G7 countries. Energy Economics, 68(C), 240-254.
https://EconPapers.repec.org/RePEc:eee:eneeco:v:68:y:2017:i:c:p:240-254.

33) Gengay, R., Selcuk, F., & Whitcher, B. J. (2001). An introduction to wavelets and other filtering
methods in finance and economics. Elsevier.

34) Golkhandaan, A. (2016). The Effects of Positive and Negative Oil Price Shocks on Stock Index in
Iran. Journal of Economic and Financial Policies, 15, 89-114.

35) Hamdi, B., Aloui, M., Algahtani, F. (2019), Tiwari, Relationship between the oil price volatility
and sectoral stock markets in oil-exporting economies: evidence from wavelet nonlinear denoised

based quantile and Granger-causality analysis. Energy Econ, 80, 536-552.

36) Hamilton, J. D. (1983). QOil and the Macroeconomy since World War I1. Journal of Political
Economy, 91(2), 228-248. http://www.jstor.org/stable/1832055.

37) Hamilton, J. D. (2003). What is an oil shock? Journal of Econometrics, 113(2), 363-398.
https://doi.org/https://doi.org/10.1016/S0304-4076(02)00207-5.

38) Hamilton, J. D. (2011). NONLINEARITIES AND THE MACROECONOMIC EFFECTS OF OIL
PRICES. Macroeconomic Dynamics, 15(S3), 364-378.
https://doi.org/10.1017/S1365100511000307.

39) Jo, S. (2014). The Effects of Oil Price Uncertainty on Global Real Economic Activity. Journal of
Money, Credit and Banking, 46(6), 1113-1135. http://wwuw.jstor.org/stable/24499127.

40) Jones, C. M., & Kaul, G. (1996). Oil and the stock markets. The journal of Finance, 51(2), 463-
491. https://doi.org/https://doi.org/10.1111/j.1540-6261.1996.th02691 ..

41) Khalfaoui, R., Boutahar, M., & Boubaker, H. (2015). Analyzing volatility spillovers and hedging
between oil and stock markets: Evidence from wavelet analysis. Energy Economics, 49, 540-549.
https://doi.org/https://doi.org/10.1016/j.enec0.2015.03.023.

42) Khan, A, Khan, M. Y., & Khan, A. Q. (2020). How Do Oil and Natural Gas Prices affect U.S.
industrial production? Utilizing wavelet nonlinear denoised based quantile analysis. Energy
Strategy Reviews, 32, 100550. https://doi.org/10.1016/j.esr.2020.100550

43) Kilian, L. (2009). Not All Oil Price Shocks Are Alike: Disentangling Demand and Supply Shocks
in the Crude Oil Market. The American Economic Review, 99(3), 1053-1069.
http://www.jstor.org/stable/25592494.

44) Kilian, L., & Park, C. (2009). The impact of oil price shocks on the US stock market. International
Economic  Review, 50(4), 1267-1287.  https://doi.org/https://doi.org/10.1111/j.1468-
2354.2009.00568.x.

45) Koenker, R. W., & Bassett, G. (1978). Regression quantiles. Econometrica, 46, 33-50.

46) Maghyereh, A., Awartani, B., & Bouri, E. (2016). The directional volatility connectedness between
crude oil and equity markets: New evidence from implied volatility indexes. Energy Economics,
57(C), 78-93. https://EconPapers.repec.org/RePEc:eee:eneeco:v:57:y:2016:i:c:p:78-93.

47) Park, J., & Ratti, R. A. (2008). Oil price shocks and stock markets in the U.S. and 13 European
countries. Energy Economics, 30(5), 2587-2608.
https://doi.org/https://doi.org/10.1016/j.eneco.2008.04.003.

Sl slaidl 4 oliliad
VY o) /50 by /Y Byg

Archive of SID.ir


http://www.jstor.org/stable/40784879
https://doi.org/https:/doi.org/10.20955/wp.2010.007
https://econpapers.repec.org/RePEc:eee:eneeco:v:68:y:2017:i:c:p:240-254
http://www.jstor.org/stable/1832055
https://doi.org/https:/doi.org/10.1016/S0304-4076(02)00207-5
https://doi.org/10.1017/S1365100511000307
http://www.jstor.org/stable/24499127
https://doi.org/https:/doi.org/10.1111/j.1540-6261.1996.tb02691.x
https://doi.org/https:/doi.org/10.1016/j.eneco.2015.03.023
https://doi.org/10.1016/j.esr.2020.100550
http://www.jstor.org/stable/25592494
https://doi.org/https:/doi.org/10.1111/j.1468-2354.2009.00568.x
https://doi.org/https:/doi.org/10.1111/j.1468-2354.2009.00568.x
https://econpapers.repec.org/RePEc:eee:eneeco:v:57:y:2016:i:c:p:78-93
https://doi.org/https:/doi.org/10.1016/j.eneco.2008.04.003

Archive of SID.ir

£/ Sams e )3 pibicod 1y oleg bl Glysl Leyg (adls wds cuadd (Sliweolb LT /o)) Sen 5 o35 o e

48) Ramsey, J. B. (1999). The contribution of wavelets to the analysis of economic and financial data.
Philosophical Transactions of the Royal Society of London. Series A: Mathematical, Physical and
Engineering Sciences, 357(1760), 2593-2606.

49) Rodriguez Benavides, D., Martinez Garcia, M. A., & Hoyos Reyes, L. F. (2019). Uncertainty of
the international oil price and stock returns in Mexico through an SVAR-MGARCH. Contaduria
y administracién, 64(3). https://doi.org/https://doi.org/10.22201/fca.24488410e.2019.2340.

50) Sadorsky, P. (1999). Oil price shocks and stock market activity. Energy Economics, 21(5), 449-
469. https://doi.org/https://doi.org/10.1016/S0140-9883(99)00020-1.

51) Shirazi, M., & Emami Meibodi, A. (2020). Reaction of stock market index to oil price shocks.
Iranian Economic Review, 24(1), 99-128.

52) Tian, F., Gao, J. & Yang, K. (2016), A Quantile Regression Approach to Panel Data Analysis of
Health Care Expenditure in OECD Countries, Monash Bussiness school, Department of
Econometrics and Business Statistics, working paper: 1- 27.

Sl slaidl 4 oliliad

Archive of SID.ir


https://doi.org/https:/doi.org/10.22201/fca.24488410e.2019.2340
https://doi.org/https:/doi.org/10.1016/S0140-9883(99)00020-1

Archive of SID.ir

Financial Economics
Vol. (17) Issue (65) December 2023

Abstracg

https://doi.org/10.30495/fed.2023.1956096.2683

Does oil price uncertainty affect the Tehran Stock Exchange
index? Quantile regression approach based on wavelet

transform
Ali Sargolzaei!
Narges Salehnia?
Massoud Homayounifar?
S. Mohammad Qaim Zabihi*
Received: 26 / September / 2023 Accepted: 27 / November / 2023

Abstract

Investigating the effect of oil price uncertainty on the Tehran Stock Exchange index is of great
importance because with increasing uncertainty in oil prices, the systematic risk of the stock market
index increases. On the other hand, in oil exporting countries such as Iran, oil revenues are among the
most important and influential factors in macroeconomic variables and, consequently, financial market
indicators. The present study investigates the effect of oil price uncertainty on the Tehran Stock
Exchange index using the wavelet-based quantile regression model (MODWT-MRA) during the period
April 2011 to April 2021 in Iran.. The results of the model estimate showed that with the increase in oil
price uncertainty, the Tehran Stock Exchange index will decrease. According to the results, the effect
of oil price uncertainty on the Tehran Stock Exchange index in the first few quantiles has a smaller
coefficient than the final quantiles, so the negative effect of oil price uncertainty on the Tehran Stock
Exchange index in recent months is more than the first months. Also, the coefficient value on the
component 5 scale is much higher than the component 1 scale; Therefore, the negative effect of oil
price uncertainty on the Tehran Stock Exchange index in the short run is much greater than the value
of this effect in the long run. This is because in the long run, the investor will adjust to the uncertainty.
Keywords: Oil Price Uncertainty, Tehran Stock Exchange Index, Quantile Regression, Wavelet
Transform, Garch.
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