[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

. o
uﬁz’n%: (Il anw g 5 13 ) SoLaidl Slging s ode 4 4l

Y‘M‘—Y‘\'\ Zup L\f"‘ QL‘L«.:U Lr)é a)Ls..iA L(-)Lﬁ) ¢~u~:’ JL»/GSJAJ}L AJLS.A

H3le Blogl yr)92 9 S)le) BRI S LB Sl Jalxs
(VMD- Copula) Y9ul5 9 sasiie 390 43535 (a5 )3 35539 201

Vo (o 48
roolibay ol
v oo joosro awgs
1§ Sk ol
VEY/VIA sl fa,l VESY g milye mol

PR

ke ol e LS 5 5y Sl (A3 oo S Tosly o tallan ol e

by dnllae ol e T VY 55 1) 6 P10 CawsST A G150 Lo iy, sloosld 1 oslizul b sl
Kol Sl sy Sl |y )Rl 5 )l Yl s cilizo glail g NMD) o cll> 4y jei
sleayis silo o 0 S so o 5 B Lo jo Sglito slo 551 )0 oyp0 2P LS 5 ) 50y Sl e
23l s 45" el T 1 ST dnlllan gyl el o 03liz] FIGARCH-GED clos Tl sl
1 )lle (Kwly 4igSan codnad)] (Y U &b jl00litl b Gl oyg0 (a3l 5 (w85 Lo,
slo b Lol did /o, lio, il 45 ] ol JSlo donci 0,/ 0525 Stodids yo d> 9 StoolisS 0
CVine-) ol j/ fpizman . did o dily] G115 s lo s sl |y 5o sbfio g Wilosls iz (golaiil o o
el 0 oMzl il o osly i3, cslo s, S G Mo ool 1o 45 Copula
3 ity sl esitoniy] £YlS” ol i 40 ol 5Vl sl ool b gy liS e Siatl
i sloaidly (bl 0)0 Sl 50 puyg paFlE 5 Loy lie) (25U v ) UL (Krly (o lolis
Olsieas o5 Yl ips il lhe, G Ay byl 4 plpw JaF S 5 28Tl iy (2L O
9 S (SKianly 5 0090 o )&l 5T JSTlo 45 Canl 0 Gl | Kiiad Sioopm ST canlio s
L ecan!] LIS Gl pnr dws y0 2,70, pgo ki 5000 L delllas clodSl 0,0 02y o o

ALt (s (o pr (0 4il 5 LS oo oo GHIT Lo (5 egito duiS Hlieds

G LSl (Sly ploes (a3l YolS @lsh pusiie 950 3325 o 50, 5L 1 galS B3l
C20, C14, C22, G12 JEL guisainb

Oyl cdng )l cdun gyl olRiils (g oo 5 Slasdl BuSiisls ‘(L;Lo olazdl) golaidl pole (6,550 (gomiils N
r.mohseninia@urmia.ac.ir
(Uginnn 83in58) ol ey )| cdangl olRils cg e g olazdl s0Siils wolazdl 09,5 Luzils .Y
a.rezazadeh@urmia.ac.ir
Oyl cdng )l ol olRils (g pae g lazdl suSliily wlazdl 09,5 Luzils .Y
yo.mohammadzadeh@urmia.ac.ir
kh.jahangiri@urmia.ac.ir ) ! caeg )| carog,l olKisls wig o g slaxdl suSiails wlaxdl 09,5 jLuzils . ¢


mailto:yo.mohammadzadeh@urmia.ac.ir
http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod \BAl

doddlo .
3 Omzen 9 50080 L aylih ol S bl )l g goladl 5 Jb slo )il baomy (slad
b el ails ol 1) Jlo 8595 ol Staghy o T soladl g Jlo slag )l oo & Sl
5 Slo plls Slaal giss cyz ;0 Sie ool8 wiilgn o)k wlbls )| pl Jlow 5 228 L
OleMbl 055 L Jbo slo,lilb blal a4y azgi L .(WWAY e g ol 10eS0) Wl y (golaidl
bet sty g (Sl Jie (lee cpl yo o5l Sty bylib e KPP [ P R R SR EHY
Ok oYL 5 5 oy Sl 5 S0aSe Lbla ikl bLsl s il a3l jo 005k LS
sl ls ;004,00 jleday el 9560 5L S ¥y (i 5 ol solatul 8 lge Ll 4
o JS7 50 o2 5 2Riils Sliasy (o v sloatlid Coanguore 1150y Judod 5 4y 3o ]
5 05 sebar & witws Sl mhaw )3 H5eby Slonay plyiear b lhe, sl 038 Iy Jbe
4> g5 350 dilie O ygods g0 g (Jlo Slucwio e pdyo blsee y],la5a Lo o dvails ) Lang 115001
Y 550 b plews 550 L Laj,lhe, 15k dalgy cpmsls (YN o) Ka g o)) 0308 0 13
5 el jslateds by T a5 o Jgo 51 e az Sl 5 )3Tl o (5985 2 o ke 51
Olpeds plgon 1) Waj)lie) 09 wales anbe Jlows b oo plats !l aj)lie) 4 (S be s
S yetept Sl Jdo 4 lalhe, (YNF w5 ppl) 08 b5l wax (C Sl syl
oSy plo) dis Sglae i (Jb slo ol LU, 4 LS conle g iST5 Gl sloas o
285 s s Jle sla o)l g plaie (6108 ake s sl Il s o 1y L 0 eyl 51 (Y0 VA
Slp o) sollge cusal Jdoas lajlie, 5 plew slo)lib st blie Sy
S5 b lhey az STl Jlo L @losl jo cwlal SIS S5 o985 5 e g oA ale pu
o S s T VoV waily 50 (298 Can 0, ol e b Lol coinn 3l sauay
9 )—w){f) S| d.d)f )|).9 Con 0,90 G]LQ UL.J«)‘ ) oo).';mf )9194.: aS WA J.:J....» G:LP oy
byl gaie I lo j slocas B i 10 5 50, Sl Siaan (cpl plo (Y1 F ()] Ko
o e Sl sl (65978 ol SIAT 6T ol g dty Semy g Slas il
ol g 5 485 8 axgi o900 p ans 53 plew 5k 0o3k 5 o )lie; 003k o (Ko
5 G)led VWA o)1 Ien 5 ZayoS (Vo VA ) Son g ol 218 Slalllas 4y g5 co alazl .l

1. Cryptocurrency

2, Glaser et al (2014)
3. Dyhrberg (2016)

4. Conrad et al. (2018)
5. Corbet et al. (2018)


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

yyy ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

s iy clmolamdl gl Yo VY ) San g odlr 5 Vo V) o) Sam 5 Sl ¥ 14 0 S
o Bl g lojlg Ve Yo adilone 5 colws €V VY e panls V0 V) o > 5 SlaY Slallas
002555 VTN i ulin, T VoYY 0 San g bl Lo olalllas 5 sebiss sbaslazil gl Y414
Slallas (] 50 Eow 0590 £4550 9,5 0 )L VA 0955 41150 0 VTV 0y ) Sed 5 dogS ¢V VY
Slo 5 b o alyls 5l oz Bl lyiear|; 055 g 054 1o e, o5 Sl ol 2 (iten Bikos
2o 3575 Glizman o] Cuple Sy pas 5 ay0 5 5 b az ST S o Sl 08 4y pasie
STl y s £95 Sln 1) Guoz laces 3wy oo (o))l 50)) wax Jbo slaalls o
Jlezms o)) e cnd (Sion 390 )0 S e gloz! (rizron  aims Ll S ) ibgn
0325 Gl 4 COVID-19 (5 Faen Jsbo 53 byl lojon 3557, Jds e 13 plos slayfil 5
Ll 00
Jolse bl Conl (S 095 o0 alalae La)l5l )3 a5 Laj)l5) g plows wiile (o 1l 5o
CocS 1o o Condg o siio § o sl aiile Lolge 10il awd Sllugs o yne 45 (godsie
ozl (e Llyd 5 Sl Dot (oaliw D3ls> oy sla)lil o cadalalas solgms
Corgerme | Jlo dizr (b 5 Ol j925 50 das )l s slesliial Gad Sl L Ok sleSews,
4 i LIS Al wax Ll cnl )3 09h oo file dlugn by aj)lie, 5l eslitl
slagahle S8 jlie b i (59850 £55 4 (Glid 9 395 I lesn Sy rals JLss
S Sly ke o9 all 1a)lhe, 5l esliiul I3 L (rzres ol (B))5e)) wo Jle
sbis p oSl Ll J0S sln aj)le; ool glpesl S35 (ogas 50 (555 50 Sk g 2o
1y oad oot (o s 3l )5 Jlo i Jolis Sl 150, 45 Ll 5l g s Lol 50,

. Tiwari et al. (2019)
.Jiang et al. (2021)

.Jlassi et al. (2023)

. Lahiani and Jlassi (2021)

. Dasman (2021)

. Sami and Abdallah (2020)
. Vardar and Aydogan (2019)
. Mariana et al. (2021)

. Grobys (2021)

. Nguyen (2022)

. Kumah (2021)

O 0 0 NN Ul AR N -


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod YY¥

e ol el e, sl 55 Lo f5e) 45 gsn e 57 5 ol e slo
(S £55 aeds 13,00 3525 1505 03l 5 plaws 035k (o (slabasl, LT 457 055 go ks
Sl OhIS el 5 OISk sl Sl comal Jlo a5l slo ozl sla ool )
YN

il oo 525 (oS 3 ol sl Sy sl b Slej slags e aSul 4 az g b (3L
) ol U o ol 5 355 Cand Sty ity Sty 45 el oS aske o
o Y Slool @ az g b oS az gl 6 a8 ke ju Diglaie sla38l 4 Wb caiiis ) lie,
L bl om Bl 09 cannd b 09 eplows slopalls sl (985 5 95 50 1))l 50y aias
4 Lo po Slodl (raizmes 5 05 (oo ol f OIS wle s (sl 1) (sogite (SLlTe 45 05 (o0 Atz
o0lil b ol 5305, dalllao ol el s o co b |, ploms gl 5l L pleol 5 Lo l5e,
el slagby, 5 (Ko plgred (hg)y Gl a5 (pite S0 4 525) 435 ax lats, 5l (S
@lp il Jlo slalilb o sl jleny JbSle giloJoe ln pleal, Wl oo oulidosin
Sgliie sl ;5 plew 5 550, slaylil plojes S > pasis sl s walyd &)
5 oolizal Ly w55 s 30 50 40 |y Kasly + cnsioads ) (YaulS ilss 51 ooliiad b (538 4yl oo
s 5 Cnly SYlS pdyBllasil sl Fhog 4 4z g5 Lol Comsay o] e o allss (S
1 lie (late (s o] o 03l 55 C-VINE [l 5l anllae pl ,o Stly sl
Pow i 43 g Egoge Dlusl pgd (iSu o dedde &Il 5l ey .l sl aailele Gisu
sl g 275 Glaadly )15 4 pilez o aileads (Byme Bekod by, 5 )bl sleesls
el ol &l (S (6 St ooy (i ) planily 5 4l olats mls

Egogo Wlosl .Y
590l 3l (sote Az 09 oo oz (Jlusgs g 033l (Sla gy b aS jebles (5l e sLoSen
IS Sy o 5 S8 Sloweds Sl (coter sladaly 5 wos o Glid ) (Medlins Jle
Lol 95 51 o3 45l (Sl Gl samlsd b o5 Sl 53 gsdn
4295 b oCl 035 Gl 993 a1 (0L 4z 95 (el (Su59deaSS Y925 g ad Jlo o Sl
5 OhlS ALy 0 ¢ i 2l oSy 4 iS55 50 Rl Gla ol Cusal 4
& byye Sl D3l a8 oo JLis 1) Wjyliay (gmpp poiene jsbats IS8 Gliine o
Se Ol Coasl (o lie; 5l e Bz 90 B sl 00,5 0y 428 BB ek ol

1. Variational Mode Decomposition
2. Archimedian Copula


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

YYo ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

syl ool g Sy JUESH 5 (VY 0 ghlSen 5 1n50)L) 3Rl @l ale s Dl
A EPS ERPPRANI OV PRLNI I R PP SITILY XX WV S-S SWRy- -S| [ N g L SE T
et ooty 13150, (Yo V) oS 5 JosS ¥ oY w5 o g psllS Vo1 oy Sad 5 gudls
g ol S akelas (rizmed g wiid (Mol o oz Jo Gl o 0 ST SIS AL
Gla Sy oS Cis a6l alw slacwsd Jlisw oS SBauS b
g5 lp 1y ol asl S oo palote 095 (i phlian 11, lag T lead balie) 0,8 4y pameie
033 &5 ol Jds (nl @y yiion £95 GLlie S o0 Slix plew wile ol plo b sdin
(VoY el Ken g 0ligd) Cans Lo o olhlo Slab Ll b bl

Wilgs oo 5050, 50 b la8 A ko pus a3g8> a5 0l L g5 axlllas ;o (Vo V) 1yl Ko g 3
2lr 5o sy 5l cdadlre sl Llie (nl 09d e goiite Slasodi n sl S bl
S s S oo b (Sieor 5l s 9 b (g slogm s (nils o 4 YL Sllugs
G,k g oS Cn iS00l a5 0,10 sgzg JUIS ds a5 amo o ylid g,k Yol o]
B ) 5 (I sbaggeme (g (JUIS 4w @5k 5l ngS o @l S oo ol 1) plew
S 2w 51 555 0395 I SLolis )38 go 3 plows sl il JS 5 I3y pimmms 2 395 5
Cod aby 38 oo 3l Jlo slajlil 5 Jap e 2 o] Bk ) 255 o aitean
B 55 Gl eizmen 5 Uy G085 IS G E5 I 2 stz BB sk (ngS e
w3 oy 1) Joy o Shos 5d oo Joy (3Rl (155 o5 ol (ldllas Bllae 535 e
ORaagh 09d oo Jor 5olade ka8 (58 G Sl ) g S (995 RelS a4 o oy
s @l Lol (2als aiols Cod (258 S Caad 0l 1 36 g8l a |y o 1
s a3 5l o | ol (2Ll 23] 2l loanze el 55k

A 0155 5 ol By SIS e 5T 45 WS g 0 )L3 (V-19) vl iSan 5 (L1,
035 Olgreds aSly 58 o0 ooliiinl 65l ke o (2o G plgreds oS & (eSS 25 0 IO
Sloas 5 LY (sl Lol ol (o (95 S (35, G2l b el plis 098 o0 (86 525 (05

1. Bariviera et al. (2017)

2, Salisu et al. (2019)

3. Conlon and McGee (2020)
4. Goodell and Goutte (2020)
5. Shahzad et al. (2020)

6. Briere et al. (2015)

7. Narayan et al. (2019)


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod Yys

plem (o (B3] 4ye S o)l Sleas 5 VB (ol Cod p (s35m0 jLad 5 b il
aas 3 il e sbay | e 15

2B e el (2B 5 25 Bk sl Ik 2 sS Sa 68 T JUE (eege
S1r 0235 S IS Ao s IS 3535 oS 355 o 3l Lo 5 solaill (DS Yo
el gy0nl 3l 5 S oo Cugdi 1) psS Cow Ol (25 51 5 05 oo 3l lslis 5 ol
A 3 s Sy al33 LS 4 0155 o 313 aned I3 335 a3
el 4 azxgi b g 0gd o SIS ke (2l s yo (alls ol (JBs (85 Gl 4 e
ploes alozjl o Ao la olylo as 5 4 Bled og,l ol Sllug b1yl jo ol cnl (Mellipm
s ot Semgeme Gl ogde. a0 o 18 5l o ) Bl a5 am0 g 2015 ),
J5 2 8 b s 1) nsSe b G355 SRl L elyen (IS ale e s Sl
el 03,5 (ol glacJled

2,5 ol ploews 5 baj)lhe) ur BLI)I 050 13 o 6l Olsien 5 608, slaa i )
hls S o1y ceend Glpess g0y WS le e (g W akadlons 5 Dledol o a5 jLicil 4o,
sl g0 Gl Beb (VN ()ea 5 (L)L) wims oo ey (6500 oS Loy Lo &
5 Sign oMbl it ard b axsl 4ibls i plw b Sslite ,l3, Casl (Sae bo),l5e,
2,0 (g pls b (Foliie slo g ol aSial ols plis sl plgiee 1, (VAR) ) (]
«rl podle 3 p I 4 wims oo i (Golite STy plow ik Saeed Sliis @ (nlnl
il e (g S abiilne ululy 5 aries il Salitlne i gl il 5 oS ale
sl a8 ol im0 o ol I o lo sl 4y 03l (6lS 5 43 0 5| i b o5 (sla STy
a5 0gd oo (s Ol ple sl 5L s ol slaylilb jo 4 sl Sledlbl e pue
ceslin S £935 ln 1) @Dl g9 (nl 5 adl Dgliie bl (LIS asbejus ()0 oauy (]
&S

05 (St J3 4 (95 S 45 aams oo (LA 395 dalllas p3 (V- V) v lSen 5 (o>,
S5z 9o Sl | Sy w0 i)l 1) (6550 £y Cuo b (oDl 5 B late plows sl L L ]
S8y e isde 1y ol il 0550 Sgu cegiie s o 50 (nsSan il &5 wims e pli
aa, gy Slool iy b (ToTY oLKan 5 ULl dms e Ll cpsSin old e

Ol 5 (pie (V0N LSen 9 GLLL Lawgs pleew slall g Log)lie, o sl 9 g0l

1. Hong and Stein (1999)
2. Rehman et al (2020)
3. Mensi et al (2020)


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

yyy ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

Sk g baslie, Sllugs (s ué abal) (o) 2 Slp (silas alal 4 () 2 (il pedinns B Cunsl
el 48518 aslllae 9550 ()25 Ojgos Jlo jgal 5

Jsb 10« Jbo o piia a5 g po ledlbl a5 ol o] 51 Sl oY+ 10) /Sy andllas gulis
Ol (aly 5 (Ll (i 5T b g9050 (nl S oo Calpw K00S0 4 )l
oy B0a L (YY) rlSans g g8b,asl .cwl adl g i caenl (0o a4 Jb sla il
ks S 535 2STa b il g - aSilee Joe 5l o3l L goiie 5950 2 5130y Sl
G985 oyl s ol Cely golin (6o A 10, abadlal aS Wil Caws ase oyl
AisS oo w2l B YL Sy Jozw Lol 3 6l 1) (oYb 003k 55150, 9 098 oo

bl 435bed 6 ndialim o gy Kby (VA VA) rees o0 5 (g anlllas @l
S99 1k o ley b o bigy (Swaad .l ¢ S5 9 (S&PS00) plows sl aLis g 5,5,
adlae L (YY) o) 5 (g ls ol 8,5 & g0 alaxd 5 sl JES! cpl 5 aila
azS ol 4 (S&PS00) suzie YL sl alis 5 55050, (il e Sloj yuiie slo Sion
Jos (S&P500) plows L Sy ol o sidig olls SO lgreas 5l50, a5 ol Caws
Olid GaSTy e Sad as oo b g0 ja 10 Cudie Sad 4y Camd Sllug iz (S o
.MJGA

ol 4 el sl 5l i (Bolal (sla g (owyp b (VoY) ) Sen 5 BYT - LS
Slp 2Fuees 4 o Olyeh gl g (eSS ohg dajlie; a5 wiBl Cuws A
RV IRVREDp SR 2P PYOWRII [ NV ZNE VI F S SURRPL S CEL g dﬁtsw@&mﬁdb‘;\fdﬁuﬁ
b s plees oane Ik o plegi 5 o3sl Slage, e (emyn b (VYY) s (p5ilis addllas b
Joe sleslazl b Y-YA ule B Y-VY wyle 51 alye, slrosls 51 oolanwl b (peScan
O Sllwg g 205L sy o o g I S (VARMA-AGARCH) o0
GG js el (o0 ol 5050, SO laieds (e Cn uizren 1L slacas
Bebion (6K S9 p Sy pde slp e g o3l lp e oS WL (2K

1. Yermack (2015)

2. Andrianto and Diputra (2017)
3. Van de Klashorst (2018)

4. Nikkei

5. Uzonwanne (2021)


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod YYA

o a5 1 5, ey ooy liiels Aty 5T 545 (Y- YY) 1 K g S dalllan (sloazily
S sl 00 oy COVIDILY (5 Fann of,95 ;0 NARDL Jawe 3l eolazwl b plgas caond

97y Sadily 5 SaeolisS o baj)lie) 5 e o all (e o)Ll (Kiwon a5 ol 0]
b sios oo gl oj)lhe, (shie loSsd 4 iy plow locuasd (a3ld (izen 5 o)l
e Sy a5 0238l Eews 4z ol 4 glaalllae 1 (Yo YY)+ gals g bl oo slaSeds
9 demgy Kz g S aen 3l (A6 b ol 51 3 g lie) 5 i plews J1L (o (s oy
S Swline Gl (pl0)ls 0929 Gl Job 5o 5 52 4 Cude (b yd (Ko S5 g (015
Job 5o bl S oo Jos plow JhL o (c2dsy @l SO Glgear Ol g589 5 8 o lse,
s (g el S 5l e G 5 4l

3 llesS tigai plpiety il 03 ol e o lallan i S JSIs 3
o5 e o3 ploaw Ceond DueolieS jo a5 wips o lid 055 Sldlae o (VYY) o IKen
e (pl (P jlade Saeaids ;o Lol taied oo gedgi |) Ol o (S o LA Sl i
w5 dalllae 45 dVTAA) 58 dlo b oo il olpl ) cmsS i SLols e s 5|
SNy slaces B plo o o (295 S Seny ) 9 0351 4z 515wl Cowsd 4z cpl @
1 ol S8y Glgind cienl yitin (glalimdlo LB jboas y5i8 315 55 (052 5 a5 Sl o5 il
Lels o po oy slo 5L b (203l g Sy i

o Alols o Wiy, glaosls 5l oolizal L (1¥A) o Kan 5 oloo aalllas 3l Jol> b
e s olly o5 SliesS s 4 he S a0 wimd o QLIS VYAV (239,851 TAY
2 SIS ale s (g Gyt oSy e YL 50 5 0l Glisl G 0 SIS ke 03
5 slbsaame dallle (sloaidly ool Bl o VL esil s & (S 33,
il 35z o sln il o Sblgi (6 ypy gl pms 45 sl ol sl ((VFAR) o San
el azils [0 gla oyl sla)lil (coled b peiiins sl plows 151 ST (a3l (izren .ol

5 9SS 3 oy Syl (Gloy (5w dunlie 4 larllas ;5 ((VF - +) aeo g Sblols
5310 500 VTAYNTR e Sloj 5,90 b JUS 15 0,550, 5l ool b a3l ol 535 5 ol il
SIS oo sl g 45 85 e 43 ey (glod &y o _oilovgs 55 e s oo Lt gl
Oygods 45 WS (ool RlS S e sled apluog (ud Sude b oS Sl iy Cenye sl
3 Sl 5o dallln gl s i 5, ks G5 e oL e b i i
BT 08 (Sloj 8595 sl Soge Jelod 5 (owgoon 5,50, 5l oslitul L (V1) (1o
slooysd 3 lnl 5o plew 5 S o Sk Blee St LS > 4T e e LSV FL e ol (o0

1. Ghorbel (2022)
2. Jana and Sahu (2023)


https://sid.ir/search/paper/%D8%A8%D8%A7%D8%B2%D8%AF%D9%87/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://sid.ir/search/paper/%D8%A8%D8%A7%D8%B2%D8%AF%D9%87/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://sid.ir/search/paper/%D8%B1%DB%8C%D8%B3%DA%A9/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://sid.ir/search/paper/%D8%B1%DB%8C%D8%B3%DA%A9/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://sid.ir/search/paper/%D8%A8%D8%A7%D8%B2%D8%AF%D9%87/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://sid.ir/search/paper/%D8%A8%D8%A7%D8%B2%D8%AF%D9%87/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

yya ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l{%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

3579 ploes (235l 5 255 S ot omily B (sogad 5 Sl 009y Jglicte slocgzr o cilize
RPN

5 (95 Slilag abuly Llod b g dalllas ;0 (VF+ V) Boanls 5 (53 olpe (g
29 Ot Sz A5 Lo 9,809, b w9 29b9)5 (ool P 50 1S Sl gl s Dby
55, 45 45w e 5Lii VFe e ole 60 B ATAY Lo ole (LT 5l ailale (glaosls 5l oslizal L
Oeizmed 313 3929 5yl g (psSar g plem (LS (2L Sy G (St (Sared )
€589 3l ey Sy S LS 989 5l dmy (095 S (S WSS @ plos 5L el (ST
Lol Faals e Ug S

SISl 6 355 o il (5,503l o 31 Sapo s i 5 o csloll oo ol
59 ogdy odudy b aal aily Lol cnlus K0 sl b Sl 4 Cons 1L ]y
By gsln Cooal Canl 08 S 4y 28 1) Gl oy88 o iz w3l sloans (o aS )l olazdl
O 439 00 313l 3 D08 5 (Lo Jou b)) (RelS Sl o 125 5 0558 (19381 59, Sl
o )l i ed oS anil oo 55105 b (sl 0l cn e JLSo @ 8131 51 (6 ke Sb1>
Fos oIS le ps sl Slde Yol 4y o jlie, a5 LYo 51 (G g ail asils Wb o5k
1) s il 55— ey lalis, 5l enlizl b ool saislid oy 0y 253 4 el gl wilons
Sl ;o G bw 5 LIS abe s plew JBL 5 bajil5e, o Ly alaly 51 (LS s g
LB (§95 y Co e g (Shumly LS lo () 8590 53 (6 e (2l W15 o0 (65l e o glie
S0 43375 gy 3 axlllae ol 45 el ol o et plomil Slalllas by Lol axdllae glis il
Sosily g DoeolisS sla g8l 4 plews (L g 1o lhe; (233k Sloj Slags y 15285 sl seiiie
s b ploes s 50505 a3l Cpm (Kimeatls Ll A5l clalllae jo oSl Koo S e solizl
ool 48,55 )18 (o2 3590 Y5

G (09, ¥

Sl jsie & (6 )5 ke e Sglite (glagl b, 5 o anlllne ol ol Glaal I S
Jelod g 4520 adly o sl 51505 5 Glnl oye o)k e (Sls LSl S JelS (6 g3
Sl eadlioe 3518 392y Loyl G ) a5 (Kily [ESlo 5l 2T g3l JL 5o 2 o alad,
8 &l aS s oo dll ) (Sl sl pauled pdySlhasl YalS 2l S )]
5 DoeolisS (glaoyss caies o Jlasl oyl samcSs lails s molg @ 1) o juiedis
Sl ool b aiT so Cowddy yuiie 050 4528 G,k 5l a5 Jlo Slej (slas s 5o Hlasy Sawasds
A5 50 Olel s s )l Sl e Wlds 5 (eSbee (Sily (3l ln Y5 5 S,
g oo 413)5


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod ¥y

e 090 452 (g N — ¥

DeolisS (a3l )3 Sty o)y Sl g (Kimaly JLS o (o) 2 Sl S jotie 390 41325 (9
Lug (VMD) e 050 4525 pbay g, YoV Jlo 100,85 o 1,8 oolatl 550 aeasls
53 lage ()T 53 o8 (285l e S yite 390 8 Jow o )] gg 5 (S prngSTyo
@l 4 (6955 JLKew 0,5 i (VWMD) Lol Gus . wgd oo gl al> o SO
e 58 v ( SS T S Shg LIS 6999 JuSew b3k (ped oS el (390) Up JUSeom 2
45 sl 0,28 Wi 555 50 8 Jo> it o oge 2 4T 09d o0 (558 Rs ke &
G35y S B g eoge (1951 Cewddy pslateds D5 co (ynd 413285 890 10 (535 pe uilS B
g U sl ) @ileatg s o]

min {Zk”at[* Uy (t)]e—jwktnz}

\
{uid{wi} s.t. Yrur=f v

(0aisdy j75) oaboli oS toles {wg} = {wq, .o, 0} o {ug} = {ug, o ug} Yo, o

E() ezmon ool badge plos oz ,Slo Ty e 535 10 SlamilS 3 5 Ladge plos

dor 2 wlpd Sl sileainge Ao o sl el 250555 Rlas saima)Lis * g 40 Fuly

Joas g alaly a4 (V) ol (g lodige Alis aoel )0 098 oo oolaiwl 51,3Y Culys g 90 a0
g s

j ot ||
L(twd, (i, ) = a X |9 (80 + Z) « w@ | eont|| + 7@ -
LewONIF + (A, F(&) — Tpui(B)) ™

olgzds jebody 4y jo slacdle .ol (V) dolas (g5ludigy Ao Fruwly Yb oSws v oo alais

Stly e B33 | ol ol (VMD) g, 51 el 45 o 325 g oo walis 00 (s,
Al BB ples cobans 5 Lk o sl b s (VMD 1) wswacds 3 (VMD 10) SasolisS bgs

1. Dragomiretskiy and Zosso (2013)
2. Sparsity
3. Saddle point


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

AR ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l{%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

Youlf &olgi ¥ - ¥
S S 55 Yl s 5 059 Jlo Sllllns 13 oe 050 S b i (o (Firad Ll
o 4 YulS als ) ool b (VAN 1 s el b it ey Sy b (611 diedges
bugi 2l 5 kel ple po Jbondsl Yals ofly caloyy ol 4 bais calye 5 (Sinen
&y S5 jshiedy GancSh Glandle @i @y oaisS Jate @l (lgiedr (1209 ¥ M|
[T ol po oSy sancSy slaansl sl 5 wad (Srae w0 pite 2z ol (njo5
Sl sl 355 ol o puiite (s pud  Kialy § L5l e YgulS 8y 0 il o
Gladils 2l o yxioss &5 milsi aiile Cans (63kd 5 gl Gl oo 3l Jiiue jsbods wiiloy oo
50 byt Sian 4z 0 Ol pesi u i a4y 0B Y8 | P A5 om0 a8 )
Gttt o bs, plo 0 Cuvgas opl o5 cul ply Jlis! g dlise sl isu
olar pie Pglails aje ailss s Jlasl YaulS 0gd cad cdalin dolai sle e
‘OQ% (F (X11X21Xp)) Lék)i P‘y é”)y é’L‘ 9(F1(X1)1F2(X2)1Fp(xp))
ol eaias 25 Jaime slndle gl degazme plys @i @b Ko bl b aSis sk
C (Fl(xl)’ FZ(XZ)""'Fp (x p)) =(F (X11X2'---X p))

D)
F(x)=U,F(x,)=U, F(xp)=U, ©
C (U ly0t1,) =PHU, <U,U, <U,,...U, <u,) N

[1,0] X [1,0] a1y olusl a5 s p0 ,o G(Y) sF(X) alais G a0 e (UL, U2) o> 10
HY) ¢l w9 olyear [Vo] 03l 5o (s lada shls 555 digiy wosls i ol 5 0900
5 cissainl 5 by 1 45l wid o s0lial Sy el o & (YlS wly aitl oo
2t Jsed @ (1) Jsozr 0 a5 Joolf 5 SO13 (gmdlS B 5l (wiend )l SV 5" 00l
525 otnte 3,5 ye (VAFD) rKid |, oasd| 6¥3plS o0lgils sl o o Ll L]
5l BB glail wes o ol g aiiiins c pan YRlS g 5l a5 Cenl (! cwaneds )l YelS
Red §le e (Swly sla b

1. Nelsen (1991)
2. Sklar (1959)
3. Ling (1965)
4. Elliptical


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod Yy

allas cpl jo oolaiwl 0y90 Y5ulS il i\ Jga

. e -
C(u,v):(u’e+v’9—1)v 0o b ala,
OgeNS $YalS
—0u _1 —Qv _1 )
C(u,v)——lln{l+(ez(e)} 90 &b ala,
e o Sl Ygls
1 -
C (u, v) =exp{-[(~Inu)’+(~Inv)’17},0>1 & ek,
Jel8 Y5
Fil(U) F’l(u) 2 2 -
1 X% —2pxy + G alal
C,uyv)= J' J‘ - exp{— PXY +Y }dxdy &b o,
&b ak
C‘lgp (ull uz) = T‘Up t-gyyw)
'), w)) P E(=1L1,v>0 o
WQW‘ ":

(Y e ) cpads o)

2 gleasl ¥

Dgdse 310y (025 Slaadl oS g 41525 5 Laosls (Bpme 4y (Aaghy 5l ASu ol )
axlllao 5o yuiio ) - F

ples LIk 5l sloaled Glgiear Gl Jole Glsl s U5 a3Ls Jols aslllas 550 sl esiie
Blsl ooy andy S 10 das plew Cued (ages Wy, Nl AL Gl ol o
ooy Colw 3l sie ol glaosls Lol oo sols Gisled TEPIX oles b a8 cl 05 lolys
Jolis a3 5l50, yleo 50 Lo Ggame 3,050, dus andllas ol 4o .ol odal Cwsay oyl 05 Jlolgs 3l
VS nsS a5l l5e ) 4 bgyye Sl el oul 418 5 ks oy epo 5l nsS o
VYL YD cawsSTA Slojojlb ,0 oyl ol ilys, cod 5l jelaie iy .Camloads ! Suiul
Sl ovye 5k sl asls Sl slojg, slojppas Jlosds .l oals ool Yo YY 4y 68
b Bl 4 | bt Gl 4 barye Sloj 5m ssilud e 45558 5 LS b s e,
el oad oolawl g alayly 5l 203l dnulxe (gl aslsl o 05 Ken

) x 100 *)

R, = Ln (Pi

t—-1

1. www.coindesk.com


https://fa.wikipedia.org/wiki/%D8%A8%D9%88%D8%B1%D8%B3_%D8%A7%D9%88%D8%B1%D8%A7%D9%82_%D8%A8%D9%87%D8%A7%D8%AF%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%A8%D9%88%D8%B1%D8%B3_%D8%A7%D9%88%D8%B1%D8%A7%D9%82_%D8%A8%D9%87%D8%A7%D8%AF%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%A8%D9%88%D8%B1%D8%B3_%D8%A7%D9%88%D8%B1%D8%A7%D9%82_%D8%A8%D9%87%D8%A7%D8%AF%D8%A7%D8%B1
http://www.coindesk.com/
http://www.coindesk.com/
http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

ryy ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

Mbksnt'l 5)90 )O M.o.d st 3)90 )0 u.o.d b_mo)b WJJA.) Pt—l 9Pf ‘Rt ‘(.995 :L]a.)‘) );)
Sle 5 5l iz s RSIUAIO 5310 5 aoma 50 giaaliy b Jeloi 5 405285 5 Slsslona ploxi]
ool 00l oola! EViews12
snogi jlol ¥ — F
Gl s IS a3 Ls 5 ey (eSS ol sloj )50y (205 lags o ()bl Sloogas

sl o a8l g3 ok

s y50 Sy 003l (g lol sla S5 Y Jsax

ETH TEPIX BTC XRP
oSl | o/ FYED o[+ = VYA SRR I ffe e YAYY
abe oo e Aed e <[+ +YY¥4 —el++YA\Q
Al | /oFroay <[+ OAVY - IYO\YEF VVAFOVA
Jilas | - /FAYAYO | /- FAYYY - /F1A0V4 100+ F Y
e Glyzsl | +/VANY [\ YOPY A1 FAYY - VSR
oz “[VAYYYA AIYEARFY —IYEEYY - YIAYEFAF
Sawas | farYa) BIYa-YEY Vel Vaa YAIAD+ ¥A
I Sl ool | FARV/VYY FAFO) -5 ARATZAGIN 29FYa/Ye
Jlois| Jeeaees eeeees Jeeeeon Jeeeeen
LM-ARCH | O/ffY AIY$4 - YevYY BIYY-Y
Jloss! Jeeaees eeeees Jeeeeon Jeeeeen
Slasliv slasi | VAYY VAV VAV VAV

ol e (oyp 990 SBG s (235L (SriS s (V) oo @l 4 a2 L
039y Wlis lyls o olls pl 2ol JBs Al coplply .l Jboy JBs £l Sois
s Jlogi iy 1 3550 Sl 233L aue5 @l aS sl ] Silo 1y Sl olel o ls aily ald 4
el YL iy 5 285 e 6l li0 ) el Jlake a4y S pa il 551505 005l (5l jlade
Cod oo il g iy 5550, oyl a8 aes o las es sl jLae Bl yaail olie anslis o yuizmen
e (nsS e jlie) 005k (Kgz c poailos S a2 ) (72 SLS (g5 e )50, 550 @
(1) U5 055 03 9 5130 )50 slacs yow (il o (Flasali 3529 LM= ARCH (5051 ol
Sgd oo ala>do a5 Hoblen ams oo (LA ) Gl s 9 31505 SLaslL (sl ek 090 4528
loo,g90 y0 a8 I 50 il (5558 uillg slyls Slejes s (VMD 10) oeolisS sloo y50 4o
oW 039 QL“"Q"): )L».w.: G)Lo) Sy u.\uL))lj (VMD 1) u».\.a».\.».l.)


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 031500 hwgy 0313LS ) e b dummo dudy [un o (5 U (Sinly Julod Yy
vimd 1 vmd 10
[fx] : L :
I o ITr o
— - — -
L _ = -
(=1 =2
i T T T T
500 1500 0 00 1500
Time Time
vmd 1 vmd 10
x N x T
B © 7 A
= . (= —
™ N
[ T T T T T T T
0 500 1500 0 500 1500
Time Time
vmd 1
vmd 10
o
O S T [Ts}
2 ] )|
2 ] W o °
< - o 3
1500 T T T T
0 500 1500
Time
Time
vmd 1 vmd 10
e |
n
S w7 § =
S - 0
: S -
Y T T T
1500 0 500 1500
Time .
Time

Olrl oo 5 30l lall sl seiie 090 a3 ) S0


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

YYo ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l{%g St J‘w-()l.\g‘b Azwgi g M)) Lgbl»aﬁ‘ stsf aolllad

L o Ul o ygos] ¥ — F
23 Slatygw )5 590 5l ST sl Holhiedr 5 (eSS 455 58 5l RS ¢ awslatdl wlol gullae
il Ble Jow o Lgsbe (b juiie azmiliz 5,8 ol liabl b ke 08 Llo 51 ozl oyl
bl g05] oy p Cam iy silgss 1) Sle gew S, Sk sabpll sl pass
a3 ol 00 ooliiwl g — pedid (503 g AL ot Jgd  S08 slayge;l 5l b e
b ;0 233L le e el v o LiS A Cewl ool &L, (Y) Jgux o L:adye)‘—l ol s

Dgd oo 3y byt cpl SULL 5 S oo ans 3 5009 Ll

s Oyge Sl psite bl gesl ¥ Joux

Py b bl peasi o800 (903l | 31 Py b gy — el (y305]
i -\3—9) 9 oo 5 Wg) g oo
RYOIEST . T LT .
Jlo | mhaws PP (903! o,bol Jlis| mdaw
ADF
ETH —#IFANY ofeeen -#IV\ ¥ ofeee
TEPIX _O/aYY e _Y/YSY e
BTC ZVe/an) e ARIARN ofeee
XRP —f/vay ofe Y “FIYOF oo ¥

FIGARCH-GED (g9, 4 Slwodl il lg s3lw o .F - F
o o odalive Yb ;o a5 656 les el pps Yl Ul bl 2,8 oolgils slo o o
S 1y Goeanly abadl> vez g pae S 7,5 sl o 39l p ani> oyl 5l g 0040 Lo zhw o
oo bl b o bl Jdo 4 cwsns 1,3 ).UL cou 1) osls (g (Jb sloSed ST
Gl 39y o 3l gyar g Senl e Sl 5500 Slopiie  laSed 3 (nl BT Lo e
.\...,L o ools g Llo b y0gr Sl Jdo a5 ool b pi nSKlee o Saeanly aladl> oo
Sl 1y Jlo (slalil 5o (il ls) b5 Sutestly aliblo 0925 (53b 5 Sl (2,28 S 390 00
O JL::); » L;».».A )_Q..c ua)s S OMOOL«J |).v - J)b 09'“)] @L..) (\qu ‘\s_iué) .\....SLSA
».\».o)l.u )BJQ)?A 6'.@6)‘» aS LI ul.w.: ARCH u‘).a‘ ‘53)]4 )‘ 9 Sl oo}l.; 6'.@6)..‘: dod 6‘)"
ol glacil> &9 dmlze gl 1) GARCH 5,55, 5l oolatul 5 sl uilly (g5lw Joe
1l 5 555055 ge3l 3l Laiie @rig o 55 Bl sl anllle il o A5S
ML’LSA GED 'é’)?" 4L¢).u...n 6‘)" é')?" LJ‘”)‘)" Rt Qﬁ"’)T u.a‘ A d>of la ol ol oolail

1. Ding (1993)
2. Kolmogorov-Smirnov
3. Generalized error distributions


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod \ard

5l Jeole ol sl ous soliiwl GED x5365 L FIGARCH oSG g, 5l asdllae ol )0 azs o
3905 ol @l cpl el oads 4oM3 (F) Jgaz 10 (owyp Sy90 slapiio slp oo gl
Seanigt el i bl Jazol 23 el e il s Jie slo el
o 2550 Joe Glasilony (s 0 il ly Glaeali pas sl ARCH il (o3l 5 (JU s
0d 3,515 Jao 3 uilyly (Sluwenls (w2 sl ARCH (50l 5l Juol gl .ol a8 51,8
O |y Joe (nl gz (03l g Sl Jae slasilony (i)l (Slareal pas osias lis
Sl slodidy (gl (Jb s (St ds5 g (61p Sl — Sl (503 (rizead S 0
1 sl 00 8 ) dilowy (y (SNiwaoddg5 3925 pAL 0 Lo a0 58 AT A2 o LS

ans_a 1)1, Jod b5 5,51 Je

i) 5 0285 e glopite gl FIGARCH -GED Jowe b :f Jgor

XRP BTC

ol i t oLl Jless! o pd to,lol Jless!
mu —efee¥ “YAISS e oo oY AR e
omega e - /By 100 e VIAD o[- 5F
alphal NI VEIOY e SAYE VIVA A%
betal VA VVaUYs oo “IFYA SIAD e
beta2 “/EYY YYEY/ Y e

delta “IYAY VAN E ees N e
Shape VYD YY/A- e SIAYY e

o395 owy 31 Sl Sl — Sl (905

aidg Q o,bf Jless! Q okl Jlas
Lag[1] (IPYY “IFYS < [5OA IEAY
Lag[2] VIVEY NAgR! \/F¥ -[FA¥
Lag[4] SIVED -1+ 0% BV CIVEY

oilb,ly (Gluodl w512 ARCH (4903

addg oLo] Jless! oLl Jlis!
ARCH Lag[4] oS A SNV YA
ARCH Lag[6] Y/AYA SPYY VIO¥O < IOA-
ARCH Lag[8] TrYa “[EAY AR “IPVE

(Geios (sloatdly rario)


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

AR ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

TEPIX ETH
ool oo t oLl Juz=t ) | s toobl Jlzl 53]
mu ofe e OFA-I¥Y oo o/ ¥ Yf/a¥ ofeee
arl INA YYor/-¥ oo N \EYOIN- ofeee
ar2 AR YYOY/fy ofeen —+IY\A -0OYA/DD ofess
ar3 ofeeY Y¥F/IfY ofess
ard /- OF ARRNIARY ofee
mal -+\Y- B AlzZ\E ofees -+ /fYY -FAYIYY ofee
ma2 —<[OYA | =YANPIVA ofeee DARd fasV/y - ofese
omega AR AIAYZN <IYEY ofees N\Y < IARA
alphal /YO INARIARE ofees AP YA/ Y ofee
Alpha2 AN fooF/fa AR
betal <IYYY IERATARS ofeee SATaT YEAIPY ofese
beta2 ACE FEAYIVA ofees </fY0 VY- O/FY ofee
delta <IBVY £a4ay/-q ofeee <JOYA YOAIND ofeee
Shape AJAR OYVY/FY ofeee < IAOY o/-Y ofese
add g5 syt 8l Sl — Sl (9051
aidg 8,k1Q Jlaz! 55! 5,L1Q Jlasl )1
Lag[1] | -/-fa AIAYY A A1V
Lag[2] | fsvy -/aay VY/PAD e
Lag[4] | a/v-v R \WITEY i
il )l (Flusdl (o5 gl ARCH (y903]
aidy o o] Jlozs! o Lol Jls!
ﬁ?g(fg LYERTA AT \/FOY ARV
ﬁachg YD Voo VIVYA SINAN
ﬁfg%']' YA Ve YIovE AL

=9 (Smily gy p O - F
(ol gy i 50 0dd (e SYlS wlgs oyl 4 Waosls (sl (slandl w5 51 5l
9 Jool5 e 0gdlS) (pwieed ) SYlS Bolgileg cosgiial -5 YRl (Jly YalS el
30 Sly 075 g (Siwdly Jlsle olulis gl 0,S0g5 e sl oad aisls y (STL3
o3 oo plad |y glallis g s e (Sily o34 a5 Ll Va5 mlss (g9) (8 sleallss
Slade oo ily S 5 Koy gamady Haesl owloly 1) caslie @VelS 0l ol 5 uy


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod YA

@S (i Syg0 Sla sl Sz o )3 (Shaly £95 oy p jl dm g 0085 QL e ke
1 plems Caass asls 003l 5 1a)150, o YaulS il 0,50 5l ol gl e oy
3 XRPYETH (laj,l 50, LBTC 5l s, pls (o005l (5 Lo (Stasly 0910 # Jgo

Yo ETH XRP TEPIX
Normal
rho < IFYY ING4 ofe -9
Std. Error o[\Y N R
LLF £f-1 YEYIY ofeA-
AIC -AYa/YV?# BAMAR! V/AYA
Vuong Tests -y -y
Clarke Tests -y -f -f
T
rho <[PV <[PNOY ofeeY
Std. Error EATA RV 4 JeYE
YU (08 (SKiwmily -JFYS - I¥PY VIAYAY
Ol (00 (Sl AN - I¥PY VIAYAY
LLF OFYIA ffay VAYY
AIC -\YV/0F -AO/FY) \Vidd
Vuong Tests A O
Clarke Tests 4 14 4
Clayton
alpha VIVOY \IfPY R
Std. Error ofe8Y o[- OF RN
Y 00 Simaly ofeen ofeen ofees
ol (00 (Kwly < [FVY <IPYYO VN4
LLF £f-/A Yav/A < IAYQ)
AIC -AYQ/0Y -YAY/8 -0 AR AN
Vuong Tests -\ \
Clarke Tests -y -y Y
Gumbel
alpha VIVED \IENY \V/eo®

Std. Error R4 o/-Y¥f o[NY


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

rya ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l{%g St J‘w-()l.\g‘b Azwgi g M)) Lgbl»aﬁ‘ stsf aolllad

Yols ETH XRP TEPIX
Vb (03 (Somly “IVY AT e AY
omly (09 (Smly e foes e
LLF fYvA YYY/iy AP
AlIC -AFYIVY -##¥IYA- VIVEY
Vuong Tests -y _f
Clarke Tests . . \
Frank
alpha BIYYY \lizd) AR
Std. Error NS VY JVEY
Y 00 Soimnly ol e ol
ol (00 (Smly e een e
LLF YAQ/F Yay Jees$
AlIC a4 YA/ YO /294
Vuong Tests \ \
Clarke Tests f £ _¢

(s slascit )
)l 50y L BTC 5l 5ay (25l s )lsles Sanaily 5 SoneclisS (Sily 0515 Y Jgor
TEPIX ol s el o5l s XRP o ETH

ETH XRP TEPIX

i Short-run  Long-run Short-run = Long-run  Short-run Long-run
Normal

rho NA AR QI ARAS o/+ V) A

Std. Error SRR T4 AT <1 VA /-Y¥ /-Y¥

LLF Yof/o YYV/E A\Rtdld VOA ARR AFINAR

AIC =Y. £/9AA -5 vy -#Y VYA YAS/-A <IYEND EAVARAE
Vuong Tests . -\ . =Y . \
Clarke Tests Al -Y -y -f -¥ -f

T

rho 16y <Y < [OA-Y A ofee¥ /- 0)

Std. Error RYRRTA VA T4 RS <[+Y0 <[+

Y 00 Simaly <IYY- NN </VAY AN ¢4 ATAATN ofee-q I+ AF

o=k o L;;:u.gls SIYY NN <VAY <IYOYF < IYOOA ofe -9 I+ AF

LLF YA YY-/# Yy Yve® Y/avy YIvE


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod Yfe.

Yoo
AIC
Vuong Tests
Clarke Tests
Clayton
alpha
Std. Error
Vb (o030 (Smly
ol (00 (Smly
LLF
AIC
Vuong Tests
Clarke Tests
Gumbel
alpha
Std. Error
YU (00 (Smly
ol (00 (Smly
LLF
AIC
Vuong Tests
Clarke Tests
Frank
alpha
Std. Error
Vb (00 (Kuly
ol (08 (Smly
LLF
AIC
Vuong Tests
Clarke Tests

ETH
Short-run  Long-run
-VOSIYAS | -OYVYIY.
5 A
¥ ¥
VIfAS \/-4%
o[- 0F <[+ FA
ofees ofees
</£1YA] <[OYY Y
YYYIY YYYN
EAAARE -FEE/vY

-0
-0 -Y
\IENY V/EFY
|8 AL
-[FEYOF feen
oo “[YYAN
YEVIY VAAY
—FAY/YYA _YAF/fP
. -
\
AN \iavd
“INEA NATa!
ofeo ofeo
ofeen oo
YYAY Y£O/I0
-YOFIONA | OYY/-90
I Y
5 5

(Geios sloasily ae)

Short-run

-YOFIYAS
O
f

\YEE
<[ Y

Y
Yoo
RAAE
-0

-0

VIOAY
“JeY¥
AT
ofeee
YYYA
SFEYIAYY

FIYEA
ATZN
ofees
ofeee
Yav/iy
-VAY/EPY
0
¢

Long-run

feAIVE
¢
¢

< [AFY
AN

AR
VY#N
-Yo-NF#

VYSY
NAL
78

VOOV
RS

VAQY
YVES
\

.

TEPIX
Short-run  Long-run
-Y/ao¥f —-/#VaA
-\

5 5
[o-¥ —+/YAA
<l VA leYY
ofee ofee
-1+ AR - I9NY
vt YIYVY
VIVES BIARRS

¥ -5

\ \
<[+\0 <[+\0

Y/-£0V Y/-£0V
ofee ofee

-AAYY ~YIAOY
Yoo Yoo

-y \
[+ —e oY
<IVEY <JVFY
ofee ofee
ofees ofees
leee SJFYYN
V/A3AY AT
-y \


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

Yf ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

YRl &b pg ls (oSS syl o slaosil g1y a5 ams oo (Lis (V) Jgoor mls

ey ogail e o (Lt b T (Sawly il sl |y (Saimomedsi n i Syl S
6LsS 4t ol S o a1y bt core ST Sdlbl Jlae cpizran 3 SIS 5 Sigg
W )ls (SLass (el 9 YL (slallss (Souly oo 15 (ngS S )50 033k &5 el oy )
O otee Cnl ol LS 51505 99 Cnl o Sllugs (Sidly i 5 St slaasil o
WS oo Joe e 5 Cote slaasil 53 s Taad Sjpo (ol 5 nl 45 s
e () B )5 )18 pne S5 50 (o833 90 10 WD 095, L g el By, plej 40 &5 9w
30 onl Sloj &5 S97ua 308 929 Culrw pon il 5 (S )0, 03k e oS S oe LA
S o] ()il (Sily g oad yidon Colm (ol 025 (o0 )13 Gigy 9 6955, <l o l5k
slllss (Soaly Joy 5 095 S 5)lhes (25L& wes oo LS @l Grizen 39800
ST Sl Jlro eizman § SN 5 Kigg sanass; (gej] sl o0y (e O jg0n,
Sl ol 9 YU lallis (Sly Jooy 5 (5SS jliey 035k S oo il | @l coo
ez Sal Gy 1505 99 Gl (o Sllag (Sindly (e 9 St lagassly y3 1Al
&b Olnl o als 5 Gr95 S )0y (BO3L a1 Sloj (5 93 (150 45 AaS (o0 LS s
ey 0903 sl o] (Sly Sl sl | (Soimozmedsi e Sivgenl 5 SYnlS
Ol s pale 5 pasS e (R03h Sigy sanas; osejl eluly aeo e las SIS
Jdsb 0o rsSCar 3le) Bk Olesd Ko Ol 4 )l RKuSe b (Sely digSme
SrSoslal jelate a4y aslsl jo cwl 2l eS3e asld eoil YL 5 il slaasels
solaul VMD Copula o5 5 0,50, 5l (e sl lib o aeaids 5 SowelisS sla Sl
Yl &b g sl g (ns5Sn 5l50) (B35k sl DeolisS )3 a5 ams oo LS gl Cunl 0
Lol (e Skooliss” (Sily Juslos (sl |y (Soimozedss (e SR YnlS 5 Civgernl
L @l come ST SNl Jlxs (rizman 5 SIS 5 Sigy (snass; oge5] o oo LS
5070y @93k (S 02080 gradg camilia Jao lpieds il Yl S e 0l
sl 5ol bt g Cude (8351 )0 (psS s Culp F Sile ol Sl pg il g (g8
03k 2 Vb 5 Sl loaals Job )3 (oSl Sliess &5 Sl (e Gl e abal) (nl 5o
pgd 4y ;0 Sl VaulS 5l ams sl b asels jo o] ()38 51 gogam b g 5l pgs 5l
M55 @3k (25l G (Fared 0180 mudg canlia Jio plpiea isgital S Y8
S (23 50 (eSS Cead Cal S (Silear 0l QB BaeelisS ) ps 5l g usS e

SYpls (SR 5 gy ogey] elolp Soeaddy jo iren Cewl e a03L L Iy


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod YfY

5 85 S 5)lies 23k (AL [t (Nired 00583 8 elie e (lsieay Cidgiul S
23l sl Goeails p2 g DueolisS jo o a5 wrd oo LS gl pizres Lol Ol pg il
O P90 45, 50 SSIB YRl 5 Jol 45 j0 Cissinl 5 Yl @b b 5 2sS S )l5e,
S 5 Sigg sonad; ool wesse i gl e (Sidly JLSlo sl |, (Faipogey
Jity Saosd Sl 1 ke 4038 oo anl |y @l Como ST Ll JLne (pizmes
3l g0 ;o aS el Cusdly cul LS Al cplcwl e 203L Ll code a3l o
3 Salp 0925 0aimd LS el )lo (SLS (Gl g (YL Ulds a4 (Saly oasik
GO Sl 5 Ao sl 205l jo a5 il )l Glg s cud s el oLl Slilugs
les @5k ln Daeaddy )3 e o0 ) (6t (Kily (o) 2 3 50 Sl aFLE (205 e
4y 50 RN SYnlS 5 Jsl 4 )3 Cavginl S VRl @b lnl oy a3 le 5 (S
Moy Bk G (Feren 0ais medg clie Joo plyieds SN Ggeil elul ey
St (233h 50 (95 Cam Ceed olpw Fl Sk 4 ad QB Glnl )y LS 5 (S
s AL 5 nsSCan yliey (@3l e Sigg 3el bl el it o3l ) S

Sl 092y (Siwaed i d Doy (0 dx g DawolisS o ax ol ]

(Vine Copula) ¢plg s¥e 5 Kunly owyp & - F
Joe e o piie o (Ssly JBSLe (o) 2 Slaghs) ple 4 S ool Y5 @l a2 51
ootz Jolod anlicain IS (ol 8ags ) (mpP e 5 aes Sgame S5 slal o S
g Wb Byre (VA9) 192 lawgs lal jo YaulS cply molss ol (gloduamy (Siwly (5431 el
) opls GYelS Wiloads 0ols drwgs (Yoo} g Ve oY) v SgS 90,0800 Jawg Jadi 4 dalsl jo
A b ogd (g5lw Joe caslio &g b psie i e sla izl (L) aS o)l 1, oSl
C-ksle jladlas ol jo (Soaly Lol (el 5o (aly Yl iy Sllasil Gla Sy &

el oo osliial o sl e 6,5l Siasly oy 6], Vine

1. Joe (1996)
2. Bedford and Cooke


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

YfY ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l{%g St J‘w-()l.\g‘b Azwgi g M)) Lgbl»aﬁ‘ stsf aolllad

C-vine (g, 4 (w2 9,50 sl 33l 5,51 (Sily 05510 A Jgox

Jol e s
ETH-XRP ETH-BTC ETH-TEPIX lg sl
Yalst Yalbt Jeol8 Y5 Vo5 2l
At <15V Ve Jol yielyly
YINg n« oly)ly g0
0 <IFY SN JIs gl
FYT RS
ETH| XRP, BTC ETH| BTC, TEPIX SSulg HLs L
W Jl5 Y5 OFN Y5 Yl b
VIYA /Y Jol yielyly
************** Folyly pgd
<IYY o) Jlas gl
pow &S50
BTC, ETH| XRP, TEPIX
Jby s¥auls Yl &b
-/Y £95 3 Jol sl ol
—e [ JIs gl

podle Cawl p3¥ 1 i ls (ialyl aw b g0 «S0) silie (sl yial b slus walizee (slooolgils a5 Ll 5l s
P35 083 e 5 (s sl el Weslgils Sl (S5 5o sl sl

Youl5 oolgls Bg e £45 VA 5l asdlas 0,50 Y0lS 5l Jow g 58,5 [l o sloay daslllas
5 (AIC) ST (sloo ol ladie oy 5S> gS @) azgi b cawlin Vgl Jowo g oloo,S ool
(Vine-Copula) axsl IS jLbsle (bl pgo 50 .ol 00l slgiin (BIC) iy 35,150
S Iy el (203l by 4y (lnl Goysr a3LE 5 (neSlm (235L o Sl (Sl
inly pmizman Cawl oals olulil IS Ve lS il 5l eolanul b adal, ol a5 aes o
by Jol8 Ynl5 @b jloolial b pgn 51 (o203l Ly & ey 9 (o5 S 235k o 5505 Lo
@ olnl g pals 9 ey 295k o LSl (Sl 5 pgm S350 sl 0ad glulid
s Yl el ool b el ool o wm o 05 1y el 5 S ool Loy

W P ‘5>L-.;Lu.u


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod Yf¥

G5 Az D
2 b b Gl S Fhs 3l GFGme S0 ubiie sz v 5 452 &5 sl
Om Sy LSl 9550 )0 iz Gii Wl oo S oo L) it Sl sla il
Sy 3l oy o] Lol Ba o anllas ol 5o calpl sk byl 4 e slalik
SIS ke Dolitte Sl yo Gl Jloler @il Gog S5 AP 9 5l bl G
Ll 0y oolaiwl YoulS sl g puitie 350 43325 g, oS 5 5l il so (Cowaily g SawolisS)
Yl &b el s CasT o slaylie, el 235k ln &5 ol oIl (S aslllas b
Sl DowolisS )3 an oo Lt by ] (Kol sl gl |y (Saiasmedsi o g gl
L (Saozedss (nyue S YRl 5 Sdsginl 5 YnlS @b g5l g ngScan (2030
WS 5 gy g3l ool Dawatly 55 Geizmes a0 oo (i ol (e (Sinly Sl ol
9 85 S 5130 (2L O (Kimad 00i237ndgs cenlio Joo plyiedy Cidgetal 5 SYglS
lis 4 (Sly (203l 51 iz 30,0 45 sl ol 5 (S ameis ol sl o S gy 1
3l 95 32 e (Sly G0 (e g St sla el o Wl LSS sl 5 YL
ol L ) Dllugl o Colw dg2g badlid i ol el Jgese S 5l oy
30 Slopaly (2351 o (g9 Cole g ke slaaih y3 &5 Sl o Gl oe S Fen
Yl &b ey 5 S il 25k ln s &) it (Sly (o
LBl Glp Ty (Saeomeds uiwe pes a8, 0 S YRl 5 Jsl 45, 5o cossal g
e @03k byl Sate (03l 50 s oS Sl Sl ams e (LA g T (Sl
S0 b Lo T L5l 5 s o Lt o )a8 ke pos s 53 1, Lo ey s Aallae gl e
s b3l 513k o lie, Ceand (6508 JSs a T8 5 Comlo 4 azgi b o Jloll ol az i L8
ol Hlgid Yl T ol jo cdable a5 sl 095 ol S

Pl axls 5 0255 e S)l5ey @3k O &5 Sl ol 5l (Sl aalllas S eizren
Sl ol Sk gl )l 392 g Soeaily )3 4z 5 SuedlisS 3 ax LSl (Sl A5 e
Sl e alaly 555 ol el oas ahad golazil 5 Jlo slaolls b ol L3l a5
O 5 ()l ¢ (Vo V+) oS 5 LYT = LS Slalllas o plows ik slogasls g laj )i,
oS Cewl Gl Sk 5550 azl Gl Gl Sl dgpde (VVA) (LS 5 ojsS e (V219)
S SLlse g 0l 5l g wloads lax soladl 5 Jb slo ol)ls ol aals 5l e )15, slalsk
Ngd pnd Jis Jlo slojlnl larcas aiilys oo ey aies oo &1l IS Gl ps (51 1,
b l505 9wl Ble (LIS le o (sl 095 Conliar 4 g w0 Sletis Sty a2y oo 4 &S

ool sy 0 a8 oo Joo plew JhL Sy plp o cids ol SO Glgeas pli


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

Yo ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgblaaﬁ‘ stsf aolllad

Wlgion (owiend | YRl @i Joe 0,50 5l e @b 0l w0 5 et 325 (nly Y95 &y
Sl (Sily a5 ols (Lad 05505 ol a8 355050 1y sy 9590 losl3l (Sl LSl
033l (et 1 e sloatily oll el (255 (Sl | 58 Sl 4 dalllas (sl ite
Sl oaim0Li3 457010 0529 g5 slaallis yo (Gyliie 5 pasie g LS L (Sily a5,
el 3)lrey Sred 0l Lyd 4 ploew S1b AP ld g (oSS )l 50, 035k (i Sanl Lol (o
Alle 4 cwl ond Clasl  Siied 502 sy caslin Jow olaicas e oY lS
LT s e Lt S5 el sl (hie (0030 5] 7S e (893l )0 (5SS Sened Sl
Dlyey Seed Rl L Koo O)le ay 0 )ls 052y e Allis (o (g (Kily 9 diiws (LU
g b Rl pn il 550y Saed oy byt e Sl Glogl e AP 09,00 AT (nsS Eun
o y0 wad 8l aws o ) 1 aite e Cate lajed ek 45 el (Saxdg 5 i BT ]
o s Siwly @S (nl 4 azg bogd s ik 50 Sk sbagl; el wlsie ik
Ve IS 4yl s (5l il e dnlllas (glaaiily, it 5oge VU gla Sy 5l 5ol
Sl Sy Giligy 9590 ) (hhaie ey Guizren 995 8 eolitul 5550 ()l Clalie g 1L
SrS ol 095 o cSle plls S (185 @S I B ars Wil ilate () l8Sele e
A g i 2l Al ) Cead Dl 45 w1 sk e I rizen S
blye s @ adlgs oo JLL VLS b oIS ale s il b o)l g lhe, il )0 gonitins
3k O il s Glasisn b e WS (5 ke b abls cnl )0 bl Lol
@bl aib SBl 5 pladely Cl (Ko Ceoid Pliul Jds @ plews loatlis 5 ;s
S 121 ) (58 aal )8 ey 508 5 A5 sl il 4l 6, liF e yor (gl S asLo s
G |y 4 o Jlo g golazdl slils adds ple g gl JliL o 0auST, (o ol Loy, a5
O Dol 5l (AL a5 oo slaosil b LIS ale e oS 098 Jol> Gliebl b wiisy
(G Sloaidly 4 az g b (eizeed s 0t OF Ll 5l Sl plows 3k 5 55050, slo e s
slr ly Yl @y ) eslanul 5 byt Gully siledoe sln @5 slados op)l8
o3liinl 3,50 (Sloj S5 (2 (2Vb 5 (Sl ALSs 4 (5 Lo (Snly g5 Ll 5 (55l e
B S o S8 Sy 2 ym0 50 G5l 0500 20 5 (il (Sl (o 2 kS S5 4
R-Vine s D-Vine a5l cpls oYalS molss ;50 gloil 5l oolitwl b ool )0 558 o olpiiny

g pll Ay cpl jo (6 ien Olllas


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod b ird

References

Andrianto, Y., & Diputra, Y. (2017). The effect of cryptocurrency on investment
portfolio effectiveness. Journal of finance and accounting, 5(6), 229-238.

Bariviera, A. F. (2017). The inefficiency of Bitcoin revisited: A dynamic
approach. Economics Letters, 161, 1-4.

Briere, M., Oosterlinck, K., & Szafarz, A. (2015). Virtual currency, tangible
return: Portfolio diversification with bitcoin. Journal of Asset
Management, 16(6), 365-373.

Conlon, T., & McGee, R. (2020). Safe haven or risky hazard? Bitcoin during the
COVID-19 bear market. Finance Research Letters, 35, 101607..

Conrad, C., Custovic, A., & Ghysels, E. (2018). Long-and short-term
cryptocurrency volatility components: A GARCH-MIDAS analysis. Journal
of Risk and Financial Management, 11(2), 23

Corbet, S., Larkin, C., Lucey, B., 2020. The contagion effects of the COVID-19
pandemic: evidence from gold and cryptocurrencies. Finance Res. Lett.

Corbet, S., Meegan, A., Larkin, C., Lucey, B., & Yarovaya, L. (2018). Exploring
the dynamic relationships between cryptocurrencies and other financial
assets. Economics Letters, 165, 28-34.

Dasman, S. (2021). Analysis of return and risk of cryptocurrency bitcoin asset as
investment instrument. Accounting and Finance Innovations, 51.

Ding, Z., Granger, C. W., & Engle, R. F. (1993). A long memory property of stock
market returns and a new model. Journal of empirical finance, 1(1), 83-106.

Dragomiretskiy, K., & Zosso, D. (2013). Variational mode decomposition. IEEE
transactions on signal processing, 62(3), 531-544.

Dyhrberg, A. H. (2016). Bitcoin, gold and the dollar-A GARCH volatility
analysis. Finance Research Letters, 16, 85-92.

Dyhrberg, A. H., Foley, S., & Svec, J. (2018). How investible is Bitcoin?
Analyzing the liquidity and transaction costs of Bitcoin markets. Economics
Letters, 171, 140-143.

Ghorbel, A., Frikha, W., & Manzli, Y. S. (2022). Testing for asymmetric non-
linear short-and long-run relationships between crypto-currencies and stock
markets. Eurasian Economic Review, 12(3), 387-425.

Gil-Alana, L. A., Abakah, E. J. A., & Rojo, M. F. R. (2020). Cryptocurrencies and
stock market indices. Are they related?. Research in International Business
and Finance, 51, 101063.

Glaser, F., Zimmermann, K., Haferkorn, M., Weber, M. C., & Siering, M. (2014).
Bitcoin-asset or currency? revealing users' hidden intentions. Revealing Users
Hidden Intentions (April 15, 2014). ECIS.

Goodell, J. W., & Goutte, S. (2021). Co-movement of COVID-19 and Bitcoin:
Evidence from wavelet coherence analysis. Finance Research Letters, 38,
101625.


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

Y'Y ¥y at}-v-gb‘_'ogb D)Lous:'_ 'o)l.%g St J‘w-()l.\g‘b Azwgi g M)) Lgbl»aﬁ‘ LSWS)J aolllad

Grobys, K. (2021). When Bitcoin has the flu: On Bitcoin’s performance to hedge
equity risk in the early wake of the COVID-19 outbreak. Applied Economics
Letters, 28(10), 860-865.

Hedariashtarenani, S., Khochiany, R., & Khorsandzak, M. (2022). Investigating
the Dynamic Relationship between Bit coin and Stock Index, Gold and Dollar
in Iran: An Application of the Wavelet Coherency Approach. Journal of
Development and Capital, 7(2), 91-109. (In Persian).

Hong, H., & Stein, J. C. (1999). A unified theory of underreaction, momentum
trading, and overreaction in asset markets. The Journal of finance, 54(6),
2143-2184.

Jana, S., & Sahu, T. N. (2023). Can diversification be improved by using
cryptocurrencies? Evidence from Indian equity market. Journal of Financial
Economic Policy.

Jiang, Y., Lie, J., Wang, J., & Mu, J. (2021). Revisiting the roles of
cryptocurrencies  in  stock  markets: A quantile  coherency
perspective. Economic Modelling, 95, 21-34.

Jlassi, N. B., Jeribi, A., Lahiani, A., & Mefteh-Wali, S. (2023). Subsample
analysis of stock market—cryptocurrency returns tail dependence: A copula
approach for the tails. Finance Research Letters, 104056.

Keyvanian, S., Jahangard, F., & Ashrafi, Y. (2018). The Effect of Coin Price,
Exchange Rate, Oil and Tehran Stock Exchange Index on Bitcoin Demand in
Iran by Self-Regression Model. Defense Economics, 3(8), 109-124. (In
Persian).

Kumah, S. P., Abbam, D. A., Armah, R., & Appiah-Kubi, E. (2021). African
financial markets in a storm: Cryptocurrency safe havens during the COVID-
19 pandemic. Journal of Research in Emerging Markets, 3(2), 60-70.

Lahiani, A., & Jlassi, N. B. (2021). Nonlinear tail dependence in cryptocurrency-
stock market returns: The role of Bitcoin futures. Research in International
Business and Finance, 56, 101351.

Ling, Cho-hsin. "Representation of associative functions.” Pub. Math.
Debrecen 12 (1965): 189-212.

Mariana, C. D., Ekaputra, I. A., & Husodo, Z. A. (2021). Are Bitcoin and
Ethereum safe-havens for stocks during the COVID-19 pandemic? Finance
research letters, 38, 101798.

Mensi, W., Rehman, M. U., Maitra, D., Al-Yahyaee, K. H., & Sensoy, A. (2020).
Does bitcoin co-move and share risk with Sukuk and world and regional
Islamic stock markets? Evidence using a time-frequency approach. Research
in International Business and Finance, 53, 101230.

Mohammadishad, H., Keyghobadi, A., & Madanchi, Z. M. (2021). Dynamic

Accounting and Financial Relationships between Commodity Markets.

Financial Markets and Digital Currencies with the ARDL Model Approach.
[In Persian]


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

E Sl Ol g 8315005 gy 013l (e i dmdmo ady [on o (53U L (Sinaly Julod YfA

Narayan, P. K., Narayan, S., Rahman, R. E., & Setiawan, 1. (2019). Bitcoin price
growth and Indonesia's monetary system. Emerging Markets Review, 38, 364-
376.

Nasire bonyad abad, Z., & Samadi, F. (2021). compare time series stock markets
and bit coin and effect markets returns with fractal approach. Journal of
Investment Knowledge, 10(38), 411-428. (In Persian).

Nelsen, R. B. (1991). Copulas and association. Advances in probability
distributions with given marginals: beyond the copulas, 51-74.

Nelsen, R.B. 2006. An introduction to copulas. Springer, New York. 269 pp.

Nguyen, K. Q. (2022). The correlation between the stock market and Bitcoin
during COVID-19 and other uncertainty periods. Finance research letters, 46,
102284.

Nikoomaram, H., Pourzamani, Z., & Dehghan, A. (2015). Spillover Effect the on
Contest Import & Export oriented industries. Financial Knowledge of
Securities Analysis, 8(25), 1-18. (In Persian).

Rehman, M. U., Asghar, N., & Kang, S. H. (2020). Do Islamic indices provide
diversification to bitcoin? A time-varying copulas and value at risk
application. Pacific-Basin Finance Journal, 61, 101326.

Sabahi, S., Mokhatab Rafiei, F., & Rastegar, M. (2020). Mixed- Asset Portfolio
Optimization. Monetary & Financial Economics, 27(19), 249-278. doi:
10.22067/pm.v27i19.84579. (In Persian).

Salehifar, M. (2019). Risk and Return Behavior of Bitcoin in comparison with
Gold, Currency, and Stock Markets by application of GJR-GARCH and
TGARCH Models. Financial Engineering and Portfolio
Management, 10(40), 152-168. (In Persian).

Salisu, A. A., Isah, K., & Akanni, L. O. (2019). Improving the predictability of
stock returns with Bitcoin prices. The North American Journal of Economics
and Finance, 48, 857-867.

Sami, M., & Abdallah, W. (2021). How does the cryptocurrency market affect the
stock market performance in the MENA region?. Journal of Economic and
Administrative Sciences, 37(4), 741-753.

Shahzad, S. J. H., Mensi, W., Hammoudeh, S., Rehman, M. U., & Al-Yahyaee,
K. H. (2018). Extreme dependence and risk spillovers between oil and Islamic
stock markets. Emerging Markets Review, 34, 42-63.

Sklar, M. (1959). Fonctions de répartition a n dimensions et leurs marges.

In Annales de I'ISUP 8(3), 229-231.

Tiwari, A. K., Raheem, I. D., & Kang, S. H. (2019). Time-varying dynamic
conditional correlation between stock and cryptocurrency markets using the
copula-ADCC-EGARCH model. Physica A: Statistical Mechanics and its
Applications, 535, 122295.

Uzonwanne, G. (2021). Volatility and return spillovers between stock markets and
cryptocurrencies. The Quarterly Review of Economics and Finance, 82, 30-
36.


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

Yfa ¥y at}-v-gb‘_'ogb D)Lw);_ 'o)l{%g St J‘w-()l.\g‘b Azwgi g M)) Lgbl»aﬁ‘ stsf aolllad

Van de Klashorst (2018) .Volatility Spillovers and Other Market Dynamics

between cryptocurrencies and The Equity Marketz. Workong paper.

Vardar, G., & Aydogan, B. (2019). Return and volatility spillovers between
Bitcoin and other asset classes in Turkey: Evidence from VAR-BEKK-
GARCH approach. EuroMed Journal of Business, 14(3), 209-220.

Yermack, D. (2015). Is Bitcoin a real currency? An economic appraisal.
In Handbook of digital currency (pp. 31-43). Academic Press.

Yousefi Behzad Farokhi, M. A., & Qasemifar, S. (2023). Analysis of the
Relationship between Bitcoin Fluctuations and Tehran Stock Exchange
Fluctuations During the Coronavirus Epidemic (Markov Switching Baysian

VAR). Financial Management Strategy, 11(1), 101-120. [In Persian]


http://dx.doi.org/10.22034/24.2.321
https://ecor.modares.ac.ir/article-18-17686-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-09 ]

[ DOI: 10.22034/24.2.321 ]

Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.2, Summer 2024, pp: 321-352

Dependence Structure between Cryptocurrency and Tehran Stock
Exchange Market New Evidence from VMD-based Copula Tests

Roghayeh Mohseninia1
Ali Rezazadeh:
Yousef Mohammadzadehs
Shahab Jahangiris

Received: 2023/08/26 Accepted: 2023/10/10

Introduction

In recent years, cryptocurrency analysis has become increasingly popular both in
academic research and in the financial system as a whole. Cryptocurrencies are a
globally spreading phenomenon that is frequently and also prominently addressed
by media, venture capitalists, financial institutions, and governments alike
(Glasser et al., 2014). Knowing the relationship between cryptocurrency market,
stock market or commodity market will be very useful for managing investors’
portfolios and how much of their investment will be allocated to cryptocurrencies
for their assets to be secure.

The possible interdependence of stock markets and cryptocurrencies is a
crucial concern in the financial market literature due to its paramount importance
for investors and portfolio managers. Although cryptocurrencies are a recent
phenomenon, with the first cryptocurrency, Bitcoin, appearing in January 2016,
they quickly become a worldwide phenomenon that is broadly discussed in the
finance literature (Glaser et al., 2014).

Many scholars in recent times explored the correlation between
cryptocurrencies and stock market. Several studies (see Conrad et al., 2018; Jiang
etal., 2021; Tiwari et al., 2019; Corbet et al., 2018; Salisu et al., 2019) considered
advanced economies to explore the impact of cryptocurrency and stock market,
provided important insightful stories. Few others (see Lahiani and Jlassi, 2021;
Dasman, 2021; Vardar and Aydogan et al., 2019; Sami and Abdallah, 2020)
explored the association in emerging economies. Additionally, the association
between cryptocurrency and stock market also received considerable attention
among the scholars in the time of COVID-19 (see Mariana et al., 2021; Grobys,
2021; Nguyen, 2021; Kumah, 2021). The issue discussed in these studies is
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mainly based on the fact that cryptocurrencies are gradually establishing
themselves as a new class of assets with unique characteristics, although
skepticism and lack of understanding of their nature still exist. These new
financial assets (tokens) can offer new opportunities for portfolio diversification
and risk hedging. The common consensus regarding weak correlations between
cryptocurrencies and stock markets has recently been challenged by their
synchronous downturn during the COVID-19 pandemic.

Any financial instrument such as stocks and cryptocurrencies traded in the
markets may be subject to price fluctuations based on several factors. Factors such
as positive and negative news, financial status of stock companies traded in stock
markets, political events, global changes and environmental conditions including
market risks. With the globalization of the use of cryptocurrencies, the popularity
and use of cryptocurrencies has been steadily increasing in Iran over the past few
years. In this new situation, investors are looking to reduce their investment risk
and achieve optimal portfolio diversification with the participation of new
financial assets. Considering the direct and indirect influence of Iran's economy
on global financial markets and the expansion of activities related to
cryptocurrencies in the context of international sanctions, the question is raised
whether there is a relationship between stock returns and cryptocurrencies
returns? This study combines the Variational Mode Decomposition (VMD)
method and symmetric and asymmetric copula functions to examine the
dependence structure between cryptocurrency and stock markets under different
investment horizons.

Methodology

The fundamental aim of this study is to investigate the structural dependence
between the cryptocurrency market and the Iran Stock Market Index using daily
data (common trading days) during the period from 8 August 2015 to 21 February
2023. This study combines VMD method and various symmetric and asymmetric
copula functions to examine the short-term and long-term dependence structure
between the cryptocurrency markets and the Iranian stock market under different
investment horizons. In this study, the Normal copula, the student-t copula and
the Archimedean copula family functions such as the Frank copula, the Gumbel
copula and the Clayton copula have been used. Also, the dependence structure
between markets is investigated with one subroutines of the Vine copula
functions, namely C-Vine.

Discussion and Results

The results show that there is no structural dependence between the return Bitcoin
and Iran stock market using the Archimedean copula function, either in the short
term or in the long term. In other words, the changes domain in return of Bitcoin
during the low and high ranges on the return of the mentioned index are
insignificant. The results indicate that the cryptocurrencies researced are strongly
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correlated. However, the associations between cryptocurrencies and conventional
financial assets are negligible. These results are consistent with the findings of
Gil-Alana et al. (2020); Tiwari et al. (2019) and Corbet et al. (2018) which reveal
that there is no correlation between the cryptocurrency and stock markets.

Conclusion

The results indicate that the cryptocurrency market is separated from the main
class of financial and economic assets and hence offers various benefits to
investors. Structural dependence using Vine copula functions is better than
Archimedean copula in identifying the structural dependence between
cryptocurrency and the Iranian Stock Market Index during the period under study.
Based on the research findings, the Clayton copula has been chosen as the suitable
model to explain the correlation between the return of Bitcoin and the stock
market index on the condition of the growth price Ethereum. This point indicates
asymmetric effects the dependence on the negative tail is more than the positive
one. The findings in this paper indicate the significant role of cryptocurrencies in
investor portfolios since they serve as a diversification option for investors,
confirming that cryptocurrency is a new investment asset class.
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Function, Stock Market Index, Dependence Structure
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