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Abstract

One of the primary concerns of the Iranian National Pension Fund is
managing its investment portfolio. In this respect, the present study
aimed to examine the long-term investment portfolio, the largest subset
of which is V-sandoq. The analysis used the R2 connectedness
approach proposed by Naeem et al. (2023) over the period from
September 17, 2013, to September 22, 2023. The study focused on the
immediate influence and susceptibility to influence of the stocks within
the National Pension Fund. The results showed that, in terms of net
influence and susceptibility, the stocks of Group 1 (i.e., Kechad,
Foulad, Kegol, and Sheranol) were the most influential, transferring
risk to the network. Conversely, the stocks of Group 2 (i.e., Shepas,
Pasa, Shekabir, and Vebshahr) were the most influenced by the
network. Therefore, risk is transferred from Group 1 stocks to the
network, impacting Group 2 stocks the most. In network analysis,
during a bear market with a threshold of -4%, there is a high degree of
connectivity among the stocks in the portfolio. This suggests that
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portfolio adjustments are necessary under bear market conditions.
Conversely, in a bull market with a threshold of +4%, there is no
connectivity between the stocks, indicating that no portfolio
adjustments are needed under such conditions.

1. Introduction

In recent years, Iran has consistently faced challenges with pension
funds and the inability to generate adequate income to pay retirement
salaries. With the number of retirees expected to increase in the coming
years (particularly from the 1980s generation), effective management
of the investment portfolio of the National Pension Fund’s subsidiaries
has become increasingly critical. Many state-owned companies were
transferred to the National Pension Fund to finance retired pay from
their profitability. However, budget evidence indicates that over 80%
of retirement salaries are still financed through the government budget.
This underscores the importance and necessity of revising the
investment portfolio of the National Pension Fund’s investment
holdings. In this respect, the present study aimed to examine the
portfolio management of one of the largest subsidiaries of the National
Pension Fund, namely the Investment Company of the National Pension
Fund or V-sandoqg, over the period from September 17, 2013, to
September 22, 2023. The study used the vector autoregression (VAR)
model with time-varying parameters and R2 connectedness, as an
immediate response, proposed by Naeem et al. (2023). The immediate
impact analysis of variables on/from each other was chosen because any
national, regional, or global event has immediate effects, and providing
an appropriate response in portfolio management is of great importance.

2. Materials and Methods
The study employed the TVP-VAR algorithm and the Kalman filter
introduced by Antonakakis et al. (2020), in conjunction with the
approach proposed by Naeem et al. (2023). The key econometric
structure of the TVP-VAR model is outlined below. For the sake of
simplicity, it is presented in the form of a first-order VAR. Thus, the
TVP-VAR model is as follows:

Ve = Oy, T €, e¢|Fe—1~N(0, H) 9]
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Time-varying parameters and time-varying error variances are
essential components for the generalized impulse response functions
(GIRF) and generalized forecast error variance decomposition
(GFEVD) developed by Koop et al. (1996) and Pesaran and Shin
(1998). These components underpin the connectivity approach of
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Diebold and Yilmaz (2012, 2014). To obtain GIRF and GFEVD, the
TVP-VAR needs to be converted to TVP-VMA by applying the Wold
representation theorem. According to this theorem, GIRFs i j,t (K) at a
forecast horizon K do not assume or depend on the ordering of shocks,
providing a more robust interpretation of VAR models compared to
standard IRFs, which are sensitive to the order of variables in the

econometric system.
p
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The GIRF approach reflects the dynamic differences between all
variables jjj. Mathematically, it can be expressed as Equation (3):

GIRFt (K, ’H]],t 'Ft—l) (3)
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Subsequently, GFEVD wij,t(K)\psi_{ij,t} (K)wij,t(K) represents the
unique contribution of each variable to the forecast error variance of
variable iii, interpreted as the percentage impact of one variable on the
forecast error variance of another variable. This can be expressed as
Equation (5):
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The criteria for GIRF and GFEVD can help determine how much
variable iii is influenced by others and how much it influences others.
Three metrics are used for this purpose.

First, we must determine how much other variables in the system
influence variable iii. This is obtained by summing the error variance
shares for variable iii relative to variable jjj. The influence from others
is then calculated using Equation (6):

M i Vi () (6)
Mo (K) = 252 700 2 4100
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Second, the impact of variable iii on others in the system is
calculated through the measurement known as influence on others. This
measurement is derived by summing the effects (error variance) that
variable iii imposes on the forecast error variance of other variables:
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The total connectivity index (TCI) is calculated based on the Monte
Carlo simulations presented by Chatzanzinou et al. (2021). It
demonstrates that the self-variance share consistently exceeds or equals
all cross-variance shares. Since the average co-movement of the
network is expressed as a percentage, which should be between [0,1],
TCI needs to be slightly adjusted:

m_ 9 (K) (8)
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Finally, the TCI definition is modified to obtain pairwise partial
connectivity index (PCI) scores between variables iii and jjj as follows:
PClije(K) = z( CORATTCY ) 0 < PClj(K) ©
vt PO+ 0L ) T 9,0+ B0 ()
<1

3. Results and Discussion

Figure 2 illustrates the temporal dynamics of stock influences received
from other stocks. It shows the extent to which each stock has
transferred or received risk from others. The stocks above the zero line
indicate a net influence on the network, while those below indicate a
net reception from the network during the examined period. Notably,
Kechad, Foulad, Kegol, and Sheranol (Group 1) predominantly acted
as influencers, transferring risk to the network. In contrast, Shepas,
Pasa, Shekabir, and Vabshahr (Group 2) exhibited the highest reception
from the network. Therefore, it can be inferred that external shocks
transfer risk from Group 1 to the network, notably impacting the stocks
in Group 2.

It is crucial to recognize that this influence/reception patterns vary
over time and exhibit significant fluctuations. Specifically, the chart
shows that the influence/reception of stocks on/from the network
decreased with the outbreak of the COVID-19 pandemic from January
19, 2021. Conversely, the disclosure of the letter regarding the increase
in petrochemical feed rates on May 7, 2023 heightened the risk transfer
from petrochemical stocks to the studied network. This underscores that
external shocks do not uniformly affect the portfolio under review,
necessitating separate examination of each.
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Figurel: Net Influence/Reception of Stocks on/from Each Other

Source: Research findings

4. Conclusion

The results of the long-term portfolio analysis indicated varying levels
of interconnectedness influenced by economic, political, military, and
health conditions—with the connectivity averaging around 45%. This
reflects a high risk for the long-term portfolio. In terms of net influence
and reception, Kechad, Foulad, Kegol, and Sheranol (Group 1)
generally exerted influence by transferring risk to the network. In
contrast, Shepas, Pasa, Shekabir, and Vabshahr (Group 2)
predominantly received risk from the network. Thus, during external
shocks, risk tends to shift away from Group 1 stocks, thus impacting
Group 2 significantly. The outbreak of the COVID-19 pandemic on
January 19, 2021 led to a decrease in the influence/reception of stocks
on or from the network. Conversely, the disclosure of an increase in
petrochemical feed rates on May 7, 2023 heightened risk transfer from
petrochemical stocks to the studied network. Concerning the network
analysis, there is a high degree of connectivity among the stocks in the
portfolio during a bear market with a threshold of -4%. This suggests
that portfolio adjustments are necessary under bear market conditions.
In bearish markets, it thus becomes imperative to select stocks that have
less connectivity. On the contrary, in a bull market with a threshold of
+4%, there is no connectivity between the stocks, indicating that no
portfolio adjustments are needed under such conditions. Hence, while
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the examined portfolio is optimal during bull markets, adjustments are
essential during bear markets to mitigate risks associated with high
connectivity.

Keywords: Portfolio Management, R2 Connectedness Model, National
Pension Fund Investment, Network Analysis.

JEL Classification: G32, G17, G11.



VE VA 223l 55 06

R 2 S o G

ey b

AAKAVAVAR

ISSN:\VYs— VYA

eISSN:Yfvs-sffa

_________ Sl sslasdl sla a3 ——
VAT VEE Sl A ol YA 6,00

ijer.atu.ac.ir
DOI: 10.22054/ijer.2024.76436.1228

b SNk g w53 (ST sy JESI 517 9 Sbo (s g
O o 31 (suwled (R2 Connectedness & G gy 31 oalakw!
3948 (i I §9io (53105 43 Lo gu

ol,iuwwp,;a\i:;uuwnd;fél $339) Joge

Ol 5 eyt Ly 5 ol ol 0aSta g3y skl I Sl doe e
Sl ob ob o &Kils olas %f,ggul * 1 sl A g

oS>

23 bl gl g ol (S e e Sy ke (659387 (Sotijl Bais (S dEs oy s 3 (S
R2 505, 6 53 (Bstios) OT aopomans (28 55« M abop dow ol 255
WA/ Z/YF=VE X/ 7YY Sle5 a3 55 Sl ol C)m (YY) oL, s L. g « Connectedness
36T calamd 3 slazt 5 (g3lasl ¢ ol ) SCCH PP TG PRT-SUSYRN( £ 4 ZLYA L S5 ERV VAL VAN))
,jzsui:“x;p@,.u,;;ﬁyduﬂd@uﬁjﬂ;ww\fﬁ@wwalﬁ‘.\;)uuwujphgw
(Uslos 8) gl 5 JSS oY ol e pallot (6 515 58 03 53 313 Ol gl ol ks axsls
(p“}ﬁ)*xﬂﬁgmgUL_;»J@);.,\;I,J;JA:,,&;%&w,nﬁ,lfﬁétwwﬁ
&,;w,ia,fduwjt&)‘@)usﬁ;,jpQ)yJ|)>..u|mt>|,4§¢:;|‘5ﬂ;\¢;td%
P AT (2 15k 53 5 4 o 05 5 .>)tf@¢,>a,5‘5uwﬂ,;\@,@zﬁ,o.uzJ;;;.,
2y S8 g s o B Sk s 5o (s cnlil o sden e 5B 53 3 e Slapge o 2V DL
.;,\.u;ﬁ,uwwubg:)m;@w%4;1:‘,T“5,tf)t,'p,mﬁ,,Lp)lw.@@,,p@,ﬂ
Pl s b b ol Cpomad Lo a5 a3l 3 g0 (55855 Ll 53 487 el OT Koy &5 )
O gl S S el oy Bl i Gon S8 i Sy 0 p g 09 8l S )15 3
ISl 5 S ke Y3 slassly 8 I8 oS5 oS 15 iy S e gy omoo 098 5 Ll
Db e WSS oyl b g

S Mo 5358 Ko s G s (5 S wls s (R2 Connectedness (5 53 g5 5 o yoda (5SSl
G32,G17,G11 JEL guuard

V.omidi@Qom.ac.ir :J s odews 5 *


https://orcid.org/0000-0003-2050-4698
https://orcid.org/0000-0003-4538-1583
https://orcid.org/0000-0003-2074-3920

VEE e | A oyl | Y8 Lo | 310 @alaml sl iag s | VY

dodde .\
SN wle o (S b Glaad s oy Fogo 31 (S 0l 3d (6 5MHE o o s ke
Sl 1l 4 &8 cage Jalse 3 (SC Tl 035 Ky 5 (A35L Sy ke g
DLl I slasll s 58 5 Shas (S oo RS 5588 & )3 TS (gLl
S 5 3ladl ann g slaaslp Jlo el 5 slate 4 5L 3550 rle pw CBLI L plg
bS5 o oo gt 5 (Fo3 S i gl 4 e ((Jb s J g il Sl
EME e o Sloanal TS 1 g 55 BB sbar Ll o casla 15k Ko Osle
3345 bl Sdome Laesds (0I5 ,8 jw Sudi Ol elul ol s 11K 56
sdoes 230l 1 Culem g 5 dipd oo olizl W THSL L BISTG 5 sba abisd oS
LS o et Loy piS 1 (ol sLasl 55 1y wle L ol Coenl dla s
od Ol 3 YL Csled 4 ax 5 L ale w HI5L (umeen (INNoCeN, et al., 2018)
E S 53 oot B codd eslial wlow 4 ATy Jg S OT fd s (Suus
Algaragolle, ) uS" o Ll s ax3 S ool 5 Mg il 188wl
s @Lp;s\(.u;;\@muﬂwgkaii4{Aiu,.ﬂ,up‘ajjf\),auxzozz
slasdl St it Gbajlas 51 S ey sl et le 45T Candly ol Wl ol
OT Gros () z 945 53 5 o jur 551 ol oiasOLES (i 5 oo o gumn ) 545
.(Sahoo, et al., 2020) !

5 ol gl (salasl el (sla ke 1wl UL 6y S s b
o 5 38 a3 S e Ol oS 4 gl ol sla i (alig
oo Qb3 53 ke S pots (el (SIS Ale pu dow Ty ke Ans 0 OLLS 5 50
e 1 s S b plew 1 WY Lo 53 Ol nl (i sl i cJle Olgie .38
o 53 et ol €315 (5 slime ST e wlis plowr S 4 Sl 3 cazils
S 5 6o8Ta s o se oyl Lol LZ3L 11 551 e o Jlest b el
53 dby ol 5 syl 4 oladeT s oS as Shslo ol 53 iy 0S4l
233 COVID-19 5t Llows 5 4 125 p8ia gelis gl (Orangian, etal., 2021)

;,'a.l.“o'r.ﬂL;\Adiér_ir\@,wobj\.:cUJ;Uo}Jl}Lg,;wo)jb)b.ﬁ;.w‘oia.\d@.s@(@



WA | oK 9 y39y

Mittal & ) wsls Ol 1) e A35L o a)ls 9 2ildg ol o jide blos g
G35l em s i (xSl id b g 5 b 31y S (6 les ((Sharma, 2021
Sl tdn 3l (S s ol bl plgwn S5k p e ST s e (sla o sl s
L;)lfquwdumma}ﬁSuu:;@ﬁﬁdixugwbéj‘}ﬂg&UbjW
4 81 cammiy> (Aloui & Jabeur, 2022) 5 158 o 35U (s 55§55 058l bl 5
05 Ll osyls e gza.m Sdedds 53 Jseme sba CL@.., calidee la i3 63l
(Mallk, 2022) -L&Lv s S99 GL-.& O stl.w\ LSHQJLL? 'uj:kf C)-\.aols;
Lg:b.j)l:.w{C_,:.a.a\j\L;)\qul.ajuLshdfiéljd)lfgbﬂwﬁﬁﬂ.ua‘jb.
.Caﬂ\)‘.})jﬁﬁ
pde 3 et jl GG sdkis fime b oojlsen Ll gladle b ys Ol 58
034 9)49) Qli:m;..,)b 3jetwd g Bei= Ly S ol LTy gl s b5
Cob Al il el T gladle s amwdsl ol 3l slaw S&l @ a5 Ly Sl
Boder rds gazwe ) sz‘fthw Ao Co pde Caaatl (P ans DU aniil)
syaiws 5 G 0T s pw Jous 516 as I8y 488 Sentijl Gakio 4
5 Gt Ao 3 A 31 i OSTLS das oo OLES a5 dal gl Lal 358 el O&aniii S
Q))ﬁjw‘tﬂya‘jaﬁ@wt d)i@Jﬁ&}j‘QM}'\gJ}@ﬂb
) 62558 (Saijl Gadio SIS ale pu 40 gorme 5 e o o 3 (6 5550
R 0p NS S Cope pOle asn 53 (el il das s 0L
SNeti b Gdio (SIS ey S 5) (65558 (Kol Badio Slads pazen s
YO RAY) AWAYEIXPNEY Y Sl eysn 5 (Gades) (5,888
50l 5 e bl b ooyls O gew S 5555 (6581 51 oslimal L (Y4 Y¥/4/YY
el ol uﬁj’u (Y~Y\‘)Yq\)l§.¢jm~b}?4§dT&f\j CJ)}.;A.{’RZ Jlzs!
OT 3 ST ot S 51/ pice (6 n s S/ 31 (o) 1 350 (o) 2
AJJTQ‘J.?‘QLPEdbcjﬁcbjﬁéw‘ﬁ))jgw‘aMubﬁb\w

1. TVP-VAR with R2 Connectedness
2. Naeem, M., et al.



VEY e | AA oylad | ¥4 Jle| 01t eslasdl slaiag sy | VYY

3L el 3l 55,5 o e 55 T 4 Cls Gl &S il SN 3l o5 ol
Sl Yl g

Sl idn 53 ¢ oalid hg) 5 ool g (3w 3 (6 B ln o33 b 53 aalsl s
el o 1 6 S w5 s Bl S e 5 ol

e A Gl Y
JB iy FleCato Calidee la i 035l L cplew Cnd DUl g cplgm HL 5o
SEEL Sl g o (555 5 I g Sl ¢ Jlo Ol s s 0 OS5 (g 5
Sl e sbul Esl gty 4 Ll5 o0 S ol 51635050 5 (o0 0 Cildg
Sbley 5t Cou S G Jolge 51 o g5 6 1L Dbl cdal 5 opl 45 548
Sl YL Sbl N A5, L 15, Gbalss ol 3,8 w15 55 byl ule 32U
3L 53 Dbl 5oy Jlle moms plelid 5 Jb &Sy e SUl5 )
o ar $ 2 gm0l sen (Jlo Loyl DUl g 5o T esnonlil S (oo Sl ple
(Xiong & Han, 2015) Coul 03 5 oyl 5 Jotls 0, Kanss 5 Jbe ol Oy e
Lsm S Gk 35258 p o it i LSS Ll oo et a8 il 3l - e
JB i 93 51 Canio sla i o Bl JiS] St sla i e 4 oo
£33 5 Lo 0y 53 (Fwdimly 5 (Yl gl n Jol i 1l (s
Yin, etal., 2020) o138 wle pu 31 20T 5k, 5 olyls Lamass

el DL L3 s ) mlie (plelid S b i Ole gy Ll Sl eslizal L
Sl hls janass il 5 oo OIS ale o 5SS 51 el g 3L 55 5 JUisl o g 5
LUl 4 a5 LS ()50 &) 51 dl o8 53 5 038 o5 s 4 1) 25
el gl 4 Ll abls & 55 Sblus 53 GRS L Calen sla g1
Cote slagan5l 53 5 Olej b 3 Ola s ol 5 Il s 5 e i e Jiaza
ool s M Al o (6585 5 sy Ly ks 53 45 bl Doglite Ll 5 o e
pslke 5 b O wle o olal Cpad p (VFAA O, 0 ST etl ) (o) ol
Pl A $Ss ) by S a5 o (3l e 5 oyl (4 Kl Jl o
Sl 235 3 05 54 Ol (b 5o Calies la l)ls Ole Dbl g 555 50 Ol s 5 0 g



WY | oK g y3gy

S Kl r Sy i slas,aly 5 I e dw b g e 5 e
ls olhls Obe Olws JUsl .(Reboredo, et al., 2021) sl L&aly o8l
o gou o g 53 olzil 653 alul opl el T o Sl OL > sdiasOlis
> 5 gt 93lasl gl ol a4 e Llg e T Ole flize bl
P

s &K s Olus jap a8 il Ol OlF e cCalises Gla olols o e s
b alls nle 2 5B oo OIS e o LSS 5 4,0 53 ok 3ok I L5 0o
b Cou Calises gla olls 5 1 4l 0L > (Aroury, et al., 2015) s 44
S35 Jalse 530 sm ol oo L OIS e o 5 ol il 5 (650l OMST Lay
Lyl s by oohs ampilir (S5 Hsbay ST o plew 558 5 o 5 4 plldl cplem 150
Gl b i 53 5 3s o Jime s ol 45 ol OT 51 e mlie cdils conlie
o 5 STy (Il S5y Ol s il dlisw o gd e iz byl e 4 Ole g
35 5 A3 e il 1y (gibatin sl 5 35 e S OIS wle gl olls 0T
tolo o Sl o g0 Sl o 2 53 559500 o ) Lo alls 4 sbezel il b s
P8R Sy 5 ome) 3550 S5 2Ll %

VU oy Tl py 5 Caliimn sla olyls (235l 2 NS 1 Jalse o Sage 5 SO
dxuij)lui.alf,p}:&lp\pw.MsdﬂK\)d)lfquﬂ@él)a:j\{
Q‘J)bjQ\)Jhﬁuwtw@tg-LQ)V&\)JSA{\.L@&\J’Q‘)’)\'C}c&
35 s s ke J il SRS sl (50— Ul by2) oS 5 S
O e Al G s g plem DL L BN s o5 e s3laml Gy 5 sl
Slysle & zie d g Sl 2ol & 5l 5 Gl plem S 5 5ol 55 A5
Sl o Culg 53 5 OLIIE e o Sl 5 S 5 5 g 53 il 53l am 45 5 5
b Rl 1ty GWYIST 35,0 el sl 0355 D) s 55 Ll 348 el s
S ol Sl i (Wroslg 05 g ) ses Dlsyls e 4 S1hole OV puamee &5 Jl- s
osb 55l E 5 il B 5 F5 250 oty las opl ol (Nguyen, et al., 2021)

1. Marshall-Lerner
2. Exchange rate pass-through



VEY e | AA oylad | ¥4 Jle | 01l eslasdl sla iy | VS

AL L5 4 das g OLS ol (o3 08 o Jimie oS 3 e Cond @y s 5 orie
o (olg 5 Gldauwly LY (Jls,ls besly) Cwd Jilipl o Al Jg 550
slowl Ol plgw 5 550 Sblos (Rl omen 58 0 Jime sy Glacad
& e Ll o Iadamn o7 )15 5 (6 FIST LSBT G b 1o 3l daw g ity S
s s 68 S5

A5 sl 1305 sleslg 4 6L (Kals anw 555 sla 5287 ST ST
Sl oo il Sl slaeslg Jstls Cd o o Jgy o550 LEalS S s 5o Lls
3B S biad gasas e (I8 8 ST Co g ey e
4 ol 48T 555 g0 S o (S bl sl Jsame ) sbas (il 1 B
53 Slbles Jaall 5 Gl caw YU oy 5 cpl pode i g0 opals o5 AT 5
Al 5 o o\)\;\fquﬂ .(Sathyanarayana & Gargesa, 2018) s 44 » o!)ls b3
ins 1 F Code ipls KK b1y o p S b s e (Sman o ola ol
o Sols aS Az ola ol 3 (I Gl Jlise pdbeSs ;) 018 4l
4 S Ol oo Camdy 53 Sl (Sen 015 Gl il s b l)ls sl (658
~ale e A (S ldingy (ool 5 st 55 5 duled 2 ) (6 ke e DUk Card g
Gkillas, et ) cals dal s Oltir 55 Coanl Ky Cu pie 5 2lols Szl (108
.@l., 2018

OB 95 Ay Y
33 RSy p Gl s Sl g 5 033 oo 1 paded 4 (1FAY) S8 5 0 S
S5 LAY 0-VFAFNY o5 43 DCC-GARCH (o SJ1 1 eslizal L 01,5 oy
Oljee o i (23013 SV gz 551 50 Lo 457 Sl OT I (STl ol izt s 4ilale
Ly 68 51 Ol e 2SSl S g 9 S ¢ 25 laos 5T b Cmteo 5 (5,108
sl e ls Ol ‘.»wﬂ&:k,ﬂw)ﬁ@.(mx\) ol,&w,mmﬁww
Asymmetric BEKK ) 0 lizeb o oz = )8 (6 81 51 oslizal b 01 g5 oy g2 odniia

1. Contagion



Vo | o Ken g sy39y

o w255 33 313 OLE s Azstls 5 WA/ 4/TY-AYA8/ A/F o555 55 (GARCH
o5 S pasis bW iman 5 305 3y flize LU mlis Wb Ll Ole
AR 03 05,5 OT &)l S 055 0T wsd8 Lalss 4 Lo
ﬂ@sduu,ﬂ;a};u’ﬁf,wJmouz.;j:;_siiﬁ;,,;@w.@\mu
dua}ﬁww&:dwsgu,“ﬁg},u,\,u@lgd;m;\),;};a)ﬁrbw
05,5 Wb imman (anl 45,b 53 55555 5 ESIL (slaes S 5 i slaes ;5T 5 5 (L
Sloos S o bW o) 5 ol SHE ST 2 (slaes 5T 5 058 Wb (S
sl 48, bESS 55555 5 2 slres T b

L Cabises sla ol)ls Olbo Ly b s Steen oy 4 (1FAA) O, 00n 5 12T
L alale &) gt WAL NSRS Y Slojo53 53 01l )3 plew Cand el a3l
Sbst (Soros b (s plal o izstls y "DCC-FIAPARCH (5 S 51 olizul
S s il laline 5 Cota plg 03 5L L s 5 inie Sl 5 D3 005l (b y2
S8 e p L e S5 53 Oleen ol i Sy iy

(S o 5 Sl 3k Ole o b Stnad (o2 4 (VWA OIS 5 1515
DCC- (5831 3l oalizal L \WYAIAAYANY Sle3 0555 53 Ol sbasbl 53 b 5 plg
3V (b Soaan S 5 55l Ol s o 0L LOT addllas gl A5, GARCH
35133 55 (gl (b (Sar 55l 5 Ses Ol

Gl Slabll atls by Sawas oy 4 (1F4Q) (o o) 5 LT
IWAVI-AYAANY 055 53 Ol 55 &S 5 plgw 550 slaslil Sble s b Sl (3Ll
ol Dblug 315 0 Ol b Lilestls y DCC-GARCH (5 &1 I sslizal L
b S sl S s yls S el ) Slas5L Sblu g p slslas I Sle (s3lasl
plew 5 500 55k (Glo 053 4 ) (e 5 e 5T 5 S il Sl e
RS PESIN

bl por 15k 53 o Ole (b3 (Soan (s 4 (WW4Q) S8y 5 (s
YAV G 6553 53 (VECH-BEKK GARCH) o ez )8 (5,831 I oslizul

1. Dynamic Conditional Correlation Fractionally Integrated Asymmetric Power ARCH



VEY e | 8A oylad | ¥4 Jle| 01l eslasdl sla iy | VYIS

EAME o por 5 Sl ¢ 29513 Crino b STl Cans 457 515 DL 5 izl 5 VFAA
bt (Sear yls (B s iman 558 5 G a0 gl b oo dal,
el e

35 o 035 VO Cad e s glaesls I eslizal L (1Y44) (¢ > lgs 5 UL
a;,-prbw@@,ggﬁ;;ﬁ Llosls Glis Jas o S—Las 5 S gy gyl
SV azen bl DB (ondy 2 5 (gleed DY e aio ez Ol o plem
Sl 0355 5 (lres T 3 5 (o0

330005 s s bl Ol Sol i quyp a0 OF ) OLKen 5 g0sls
@ Azl FIAPARCH (6 1 51 eslizal L il 55 slaesls L YYAP-AY4S o5
w3l I s I sl S 55 S, 0 650 s el glaslisy das o Ol
o S, sy imen Sl s A Ll ol Ol Sale L
Wl 0l B B (glao s 53 53 OIS wle

Cnio VY o B )y 4 TVP-VAR Jube jloslizal L (VP2 1) (5 Lo 5 I
0% 1 i oS ol OT Kby Lol andllas 4o ilasls y O Slsle Blsl oss o
DI comman Sl bgr e (b o Dl 4 (e sl WL ST e
&S 55 D8 L pd $SCal o 5 S 5 A8 5 S 55 glaeduas Uit 1 ale o 5 bl
Hlos gy gy 13555 03k 5o

25 SN Ok SUlug 3y o Ol = Jlsl 3 oy 2 0 (V1) OSes 5 6553
e G sl b (6ol 0 e 8 53 55 3 8005 S eslial L Ol pt 53 o Sn 5 pln Sond
Obe BLo,l odas 457 3ls Ol uls dustls p Calibue a0l — ulis )3 'Ol s
Ollog aoilar .Sl o35 Sdasl ST Soson smopn 2 Slapiie DUl g
03 sk (s b s o5 Sbles sl 4 e 5 dBL Slaaslsl o) Soteel S
35 Al sl 5l 5 4 Ol g JESl dian ) Sn Cad 5 ) 5 Dl g kel
b dal g (BB Db plew 5L el Dbl g I

1. Time-Varying Parameters-Vector Autoregressive



WY | oK 9 y39y

L5, ey 4 TVP-QVAR Jue jloslizal L (VF+Y) OLKn 5 gued oS00
VR0 BN/ Gl o3l b ey e mbo slagatly
ol 25 s S ale pu Lt oS Ll OT S0l 0k plonil andllas aoms il
P30 BlE 53 el ol 8 A8 e Ll 1y ) 350 mles Ols @SS s 3
ol 0352 g e oo 5 ol

o bl Asymmetric TVP-VAR Jue 3 eslizal L (VFY) 01,8 5 (5,35,
Sl 0T Sl andllan ol s Llosls 13 o) 2 3550 1y (ot 4y Cnir (Sa g
Coe 235k 55 Bl Dl 5 Sl 1385 058 e Cote 5 e (2350 5 DLS,I
Cate (A5 53 Gl 5 e (A35L 3 ek d e g (oares Sl i
s g i ‘_;Lnr.@,w

5 bl S Oles (55355 ¢ Sb o o LU OFF) 0L Kes 5 sl
Asymmetric TVP- Jue 3l eslizul b1, O Hlalg Blysl wye 53 o8 glaess,T
25 oS Sl 0T Sl aadllan ol 51 oeT sty g5 ilosls 513 oy 3550 VAR
et Ll 035 e (2330 1 S (il (833l 53 e S5 (slaes B Lol IS
Llazsls [y ey 5 le 4 ¢S ) odias Ut 5 odisS Culia A5 _owlal Sl 5 eSS
6T (235l 5 los sy &Ky 0y (25 Slaeassl 3 5 50555 09 8 505 5w
Ll e 5 B bl DI 5 eSSl 05 55 Lo g

sy o Yo g LU TVP-VAR Jue jleslizal L (1F4F) 0 ,en 5 S0
Sy 35m9 (V S ol 0T Kby ok ploil anlllan gyl . Lilosls )l 5 anlllan 350 1,
oRaVL 5 Oslae (DI ooy wlioo (V5 35500 20T 01l SL 53 (oot
Ayl e OVl o S

O S s ke Sy oy ey & o 3 (T019) V0L, e 5 Sl
48 313 Ol oo glaassl .l  "BRICS (sla s 548 plgms slasl5l 5 st § ol 5l

1. Jiang, et al.
g“‘”‘d}“" g_;UL.v'_}T)Q.ﬁA.LL&M?ﬁ))‘JijJ“_gL&)}JfJALi Y



VEY e | AA oylad | Y8 Jle| 01t oslasdl sla g | YFA

Aas o b |y Lin g e sl 558 el (sl K (6 550 i 4 gl S 6
5o g pdm pl o5 s sy 1L s L

plew 53 LU by (S50 (s 4 (s 53 (Y1) 0L 5 sl
Azl YO0 JIYees o5 b 'VARMA-GARCH Jue i oslizul b 4 2 )3
romen S A, elew 5 s Lol o S 58 5 035l (G500 e LOT Gl ol
2 03,05 LS 58 (HILLL 5 plgw S5 4 03,05 LS 5d (Il T s ol
Slsolasly Jgy Hisb

BT 03 S 5 453 Gl cplgw b Ol L)1 (s p 4 (YY) T iy
gy (VAAB=Y 2 V) Il O s 51 |8 53 Db s oo DL Sadlly il .2t
Sl Ol 55 5 Seel 5 0593 55 Lol .l 0355 Ly lols sl (gl omwlis ¢S
Ol 5 ol by b (g3leamdl (guJS™ (gla e ¢S5 311, 3T Jolus Db (Yoo v=Y1 1 4)
il 03 5 T Cns el oKaly Db oS das

43 Glysl Sb el S b ol 213 o by LYY P01 5 J
I3 sz 355 TVP-VAR it leslizal L5 Yo Yo B YA 03k 3 1y 550 5 plew
3 b Sy pallst stiasd st S o ol 0T Sl ok plonil anlllas aess . Llosls
03U U s S 5o 5| s o 5 00T plgms JL &8 Il p3 el 03 5 U5 87 55 15
il 5 ok sl 4 Sy el

Sl a3k Obe (613l (Kaaly 5 DUl g LU o2 4 (VY1) 70158000 5 4
(S S5k 315 OLES szl s TVP-VAR (6 81 5l oslil b (o 55 oas
2P et s Dbl s Obe 658 LUl gty oV ST 5 500 cas 3 Blysl eplgs
Ly DUl 3 3L 53 Olje o 5 bt 5 483 Blsl LUL & by e DUl g St 01 5
do b 5o Callsee a5k Ole DUl g o) e IS pmpan Sl 035 VST ST 4

@\obfﬁ&ywuﬁ))"ﬁébg‘fu

1. Salisu, et al.

2. Vector Autoregressive Moving Average- GARCH
3. Yunus

4. Weak Safe Haven

5. Li, et al.

6. Liew, et al.



e | 0K gy,

5 2508k Gl o Ol g JUESH () 2 4 (oS 3 (T2Y)) 50 5 e
T S el sl , VAR-BEKK-GARCH e i oslizal U plgw (sla 15l
DU 3033k @ Sy 55 5 plgm 15k 4 S L 3l 033k 48 eSS 5 e ediasOlis
CL@.UUQ,WQﬁcgjpﬁ)ﬁ;jg.;ﬁx,;u\ufubu@@)\jp,xrl@w
a,b,géﬁ,ﬂ‘@uw.;ﬂc)w\)w,;&z_ﬁﬂw\fguﬂu&uu)
3L 4 S plgm 150 51 @b (65 m 5 plew 5 S SLIL o <S5 5 Ol s
Sk 4 2V (Sl I5k Sl s ST S el et il osdle eals 0L 5 YIS
3K edalie S g plew

5o Asymmetric TVP-VAR 3, Sl eslizal L (Y+YY) "0, K0 5 518
b T andllas ames ilosls 3 andllan 3550 1y o Jlo 150 5 b sl 5e, om K
Ll 03 5 0T Ko Sl 31 2 e S50 bl S0, Sl s oS ol 0T
(opomen Llokd bl Cate Sllu g 51 5 g8 andlae pl 55 e Sllu g ¢ pmiean
33505 G 03 el 53k 5 b 5L el S BT MO 5 oK
oks S5 Glasl3l o el LU STl e planil anlllon ez ilosts 13 anlllas
|

Jlst Asymmetric TVP-VAR 5 S5, 5 eslizal b (Y+YY) Tl 5 L ,S5T
T addlas sl .dilos S7 s p 1) (Dl Slsler Blysl Cad 5 Sl Cand S
) (6 b &Sy Uil 5 Sl 030 LI ite Il anfllas 55 g0 03L 53 das o OLES
s e Ol

03k 5315655 5 e b gt T ST 5L o LU (VYY) 20180 5 Oles
ol OT KL LT andllas domsss Lilos S oy TVP-QVAR Juta b 5 YY) 1 Y41

.J.S‘AJ}.Z&)b&ﬂ%&jﬁd)}jﬂ)oMéduﬁl&.fﬁwg

1. Ahmed, A. & Huo, R.
2. Cao, G. & Xie, W.

3. Cheng, S, etal.

4. Adekoya, O.B., et al.
5. Rehman, M.U., et al.



VE¥ Sl | A oyl | Y9 Jle| 01! salasdl sla ia g | VE

FSYPEY N 451590 510l 55 1T wlio o LU (YY) oS 5 ST
Cowdty S by Llesls 13 adllas 5500 'W-TVP-VAR Jube jl eslazal L1, Y YY
o153 555 Cot B 5355 0o Jizia L3l o 55 (a4 Sl g candllan oyl 3l o
.g;.w‘6&.’»}@éb@)}l{)éd}@f&)ﬁju\ijﬁ@wcw.JJ\J

ple DL 53 Calidee o Ol b gy LLSSI gy 4 (Y Y TOLKen 5 Jool a3
Sheslizal LY oYY 555 0LL B YA 555 glaml Sloj eysn 55T o (6,58 Lasli
(233l saeSas alo 3 T8 o8 5ls 0l mls ztls s TVP-QVAR ¢ S
Lilyh 03 g pbse (pl 5 Sl o3 ke Calidne mlio 5 (5l asld Ole bLS)
Ll o3 g i gw B 5L el 5 ieeas g el

o pis glulid Cgar (glos 18 Sldlas Lol (gladle 53 555 o odalive 457 ) ghailen
o) el 8 S0 KuS 1/ Caliie gyl sy 1 /)1
g1 223k 5 Caliiee (sla g5 o 2l s 3 b Sl (N 3 25 Sy Sliios
Sl s 3basl Olanaize 5 Ol 51 p 03531 L5500 1> 58 s ol ol a5
LS S wle 15 3 08 WS v 5 (S e Ol e 40 il 5 g0 oSy
U;;u_uwumr@ﬁ@uw,-a.m@iﬁ,\”&uu;e\)quﬂsu&wu
& S35 2 S pde 5 a3 b 5 I wlep ladew 55 £ 08 Coanl  ASTE
JUEh e § 55 s Gl o ¢ cpimman Lol 150 e SalS sl el glyls
Gl Dbl g dle alises Jolgo oS s o Ol ba 15l 5 Cakides (gla o)ls w ¢S
il SN ST Ll Y o IS e Sler Ll b g 5 3Ll Cnd s g5
Obe sla Kinsar 5 S 1 5 Gme ¢S 55 45 dins o Ol Slidows ol culg s
3 EME o an 53 Gogo <5Lmsjzf¢:»«d Sl etai 58 51l das 5l 5 b s lls
St 1 1 o pd gyt addlln cpl 3 sl el gy Sy s
Wl ok w5y e (65,5555 b (65558 (Satijl Bsio 53 3 50 S pg
Sy A1/ 18 51 a8l OT 55 o plonil Slalllas o b adlllae ol L5 e

1. Alshater, M.M., et al.

2. Wavelet-Time Varying Parameter-VAR
3. Ghaemi Asl, M., et al.

4. Ledger Technology Index



VY | O 56 y53y

G OB U1 8 s Slosnas 3Bl py 4 4 5 Lol 0k ASTE La i ST
LUl gy B3 35k 53 il 5 Calien (SlalS 35 L aorl o 55 5 538 Sl

Sl Hla 5 sl p Sl 3l e ST

g ewld Ry 9 Ledls X
G353 53 35 50 plew Olio (2331 JUS! oS g 0 g0 gy p & Sl SRs5 3
2 335855 S ke S (6558 Sl Bakio (IS e 85 Dokt
G 31 ol L (Y2 VY70 Q/Y Y=Y Y7+ 4/0V) \YAY/ 2 §/YF-VF L Y/ 5/¥) sbeys
D 5 oo a5 oS R2 JLasl 5 0lej 3 ite (sla eyl b (513 2 0o S 5355
SOl 4SS Gl el 5 4 oY Ll ol 4ty (el o 3 jme (Y4YY)
Joows 4 Ly o 5 ) Jgitor 53 aalsl 3 Sl o ol 3zl 101l e SleMb] lobs
sl 0l 1)) s 5

3 S sl 4 by e (835L o e (S0l ) sba ) Jsdr 5 el
o leT bl Gl o3 gy sgs 5 Lo Slaslad 4y b gy 5 Ol g8 (0 iy (iopad o
S S ol s s e w58 S sl sled (ab e w55
Jt?.;T;\.m“(.,j;ﬁjA{;At,;gj‘eig);fg@}:@,tmﬁg%K.mdﬁou
S 3l imes 5 s LS ) w55 gbls ol ST asjl
568 gy oDl oty atsy 05T S el 3505 30 gle (235l s okl
(#33k a3 o O Ul a5 5051 s (Asadi, etal., 2022) 5 5 o3l TSl
.muucb)zﬁjkﬁw)ﬁs)yc_wgf

1. Fipiran

2. Leptokurtic Distribution

3. Fat Tail

4. Elliott, Rothenberg & Stock (ERS)



VEY e | A oylad | ¥4 Jle| 01l eslasdl e iag s | VEY

O Gl it o 5 e N gl

jam pasa shepna  sheranol

vabshah
r

shekha

i shekabir  shefan  kegol shepas kechad foulad

Sl +/0 W/FY w/8e 48X
oSl YWY XYL EYA L VN
P A N A A AT

SAis oYV Yoo WA AR

ERS -4/¢ =Y/ )Y oY

v/80 +/0) EY /MU e /e v/80 oYY

W/ Yo/Y  YY/VOYY/A L YYA YY/Y YY/4a YV

\vA Y/¢ Y/o /A V/AY YA Y/ £/A

AAZA N VA N A VA RS A VASRRR VIVA! VAV oY/o vol

Vo4 Y/ Y NY/ 0 WYY VYE \W/oo —VV/A

Olgano! s oKy VL shepna

oS yeal o 3, ShEKabIF
5€ Ll < shepas

g sxws 03 S vabshahr

bug odd bme a8 gld

5805 03 35 50 Slaplew (B2

Ll Ol ) ¢SzwY spasa o= oebam Jam
&Sl auds m Shekhark gl 0 o oS s sheranol
AS 8 e 5 oxo kegol Oyl esds 2 :shefan

Olgawl 75Le 5Y 5 foulad oo ysle Sdas 5 o kkechad
el 3 S gl gl 53 olaline sdias L3 ™

Sha g sbaasl sl

5 TVP-VAR o2, Sl 51 ol hass o

Qb&u’s)mx‘]a.w}s oslawl J)}.n bé)))bf)b (Y'Y')\Qb&w‘)mf\f\aﬁ"-

J)L BE) Mb@ OJl?-‘VAR d.l.n

6&,’.'.4‘)\{'4; L@.IJAJ Lft)) U’i\ ol ol o3lazl (Y2 YYW)

LS o (B me 55 1y 0 piedin oled 055 b &S e K0l (lade S ST o5 Ole

b Ssle gl 05 58 Ok L TVP-VAR (S misliasil bl b o] o
Ol L TVP-VAR Jute ol ol oS oo 4151 Jsl 45+ VAR eSS B s 1y !

)’t = Q)tyt—l + el’ )
vec(¢py) = vec(¢pe—1) + ¢

1. Antonakakis, N., et al.

by gy Dok
e¢|F_1~N(0,H,) (V)
$¢lFe—1~N(0,E,) (v)




VEY | O 5 g y5ay

&5 Sl bl Gt Ol b e sllos gl byl 5 Olej b e sla el
(GFEVD) wlpand s sy sl il 4 2 5 (GIRF) 4l ans 4,5 oy
S Wlal anw g (V84A) T s 5 Oy 5 (V449) 0L 5 58 Lo g &5tz
&l 5l szl 0T 5 (YVE) Slabst 5 Wals (YA TSI s W pbs bliyls s,y
Wold 2l 435 Jles! b 1, TVP-VAR WL luxl GFEVD 5 GIRF 05,57 Cwsa,
&I K OT 55 S GIRFs i it (K) wS e 0ls o5 V‘S b4 TVP-VMA il 4
5 s atsly OT 4 b uiS i o0 1) alles o 5 /5l lo 0T 55 &S Conl s i
6 & 5ylukl GLIRF 4 Cws VAR sladibs i sl 568 3,00, opl ol
B B I [ NPT S PR PRI

P o
zZ = Die 2o + e = Z Ajrer_j+ e
Jj=1

i=1

(ool 3l das e Ol 1y ] e it aen pw obe S5 GIRF 5 S s,
::;&ol:.gf'd:lxﬂ@)j.p@x\jsda

GIRFt(Kv\/Hjjt »Ft—l) = E(}’t+k|€j,t = Hjjt :Ft—l) - E(yt+]|Ft—1) (¥)
f

l/)j,t(K) ”tAkthEJt ( )

@l il sls 53 15 b it 5SS a5 54 juameis vg GFEVD it (K) Llae
8 05 o 1y s 0l 8 or 5T S e gt sl s 2 ke S
23,5 0l 0 dsles &y 5o

i W ®)

Vi) = g S Zwutm -1, Z Yo () =

ijt
%S;}Nulﬁulf@cw\ ﬂ:):SGFEVDleRFL;\ﬁLa)l:MCﬂH{
Sl 38 e 5B 0K i ke e 4o 5 ol o ple ST Cou T ke I
:bﬁ@abul@a‘ﬁj)\t&»m‘j\)}b U‘i‘

1. Koop, G, et al.
2. Pesaran, H. H., & Shin, Y.
3. Diebold, F. X., & Yilmaz, K.



VEOY e | A oylad | Y8 Jle| 01t oslasdl sla g | VEE

S o BT e gy i e )3 L ite e &S 300 et el ok
Szt ] it g Sl | pite gy ot ilsls lapgwr 0357 mar b g sd 5
:)ﬁ@

L (K) = ;'n=1.i::jl:bij,t(K)*
e i (K)

2 GME 3 s S oSl b oo dlmn (s 53 ol 1 e 36 s

100 #)

o il sls i e o (st il yle) DI F1 058 ez b 4S5 55 o 0dal ¥ oy L
:J}"i’@ ‘\-\-M'l’r-“ ‘))\J Jif.J 6uﬁﬂﬂ w—’ﬂ

i21 Wiie (K)
L LS)‘K;‘ A Olge 4 A’FT RESTIl Cwsas 6l YU Hlas 9 ) ¢J>-T 45

Tije(K) = «100 v)

AELT S das o b 6,55l 355 gn oslinal 345 oo a2 ld Ty 1
Soalis Olgie 4 Solwa g ot b el i e 05 5T 51 i 01, K05 i ke
T s Sy (V) 5 (B) SV¥slae o
I(K) = Fi—)j,t(K) - Fi<—j,t(K) (A)
b s asle Sty pple (ReS) il ine a5 das oo Ol (gite) Cote lie
s b SE 0L
sxe ol o s aslis el etasJlisl” Ol sie 4 (6 ke S14ST Cnl S30LL
4 ol a4 31 Jabos 4K s K05 (63,3 (sl e SIS oS o
334153 (6,5 o310 (slasbme YL slne aw oo 3,03 Lalus (s ple p Jaw e 5boay
ol el 6 8 T Ols B3l e g ] 51 ite 55 das o OLES oS 5505 3 3
xS ) CJ,LA;.ASV.UJTC,M;@ I, (NPDC)Y el o sg> Jlast jlre ¢l

Py

NPDCy;(K) = <(p”t(K) _ (p”t(m> 100

k

1. From Others

2. To Others

3. Net

4. Net Pairwise Dynamic Connectedness



VEo | 0, 5 g3,

adlas )3 ediaslyl L8 i o luans el (TCD Y JS Jlasl Lesls
jlaj:'-wg'lw\)CWS;‘;QWQ\‘,S@A}Z@@W(T'T\)YOl)&w)}gjLﬁ\g-
0155 or STl s abolize il sly (sl plos b plp b 8 )5 e il
Al [V ] o b 4S5 8T Ol o3 o | 4802 S 2ie S o Sl S0l
135 a5 WSTTCH Wl

m Le
SRHTUE o< TeIf () <1 i

S sl el (sl sl 03,57 Cawsis 51 05 o L TCH i o el

TCI?(K) =

I i 5 Sygea] i sl 5 PCDT (55

5 (K) + 9, () 0)
PCI; (K) =2 = . I _
(O ( T+, (K) + 95, (6) +w;?’j,t(1<)>

0< PC[iit(K) <1

s sladl
) Vb4 by o 5 4 S 5 ey (831 oy e oY Jgilr ol bl
Sy A1 ot o alali 53 5 ol 03 (318) sha 3l 5 (JSS) 168 8 oS Lo
S 1 g S5 sl 0352 oyl 54 5L 3V 5 g8 8 4 b gy o lanS 0 L )
Gotio M ale pu CS 5 Ddakily (655,553 S5 se SIS L3 AlS Lalls
oria iy S sl Y B 4 by e alls (S B 85l (65588 (Sl
A 4 s O g adge Gl Sl eag Jslnl LB e 5SSl
S Sl o3y 5 e (S 5 4 Gl Dol (558555 4 by e Sy
g e ins b g |y o 53 3 50 505 S 5 51 (6 ok IS 0 goni S g o
il 0339 Lo y3 OF/YY 1 SGLa bt gy 3550 0583 53 sl alS” Ole &Y L]
23 9 Sl YU Dokl (6885 5 91 53 35 50 Sasles Ol LL:S')‘JAJ@QL@JCF}AQ{"
Ol 1y o ) Wl or adih (555 0 e S5 03330 T

1. Total Connectedness Index
2. Chatziantoniou, et al.
3. Partial Connectedness Index



VEY e | 8A oylad | Y8 Jle| 01t eslasdl sla iy | VE5

Ul 3l (gdae g RN b j:f),}f b ols Ol Lo, Ol 50 a4 ja cé\)): T
g el S e 035 e

jam pasa shepna sheranol shekhark  shekabir shefan kegol shepas kechad foulad vabshahr FROM

jam Ve A /0 Wy YV i VA Y/0 W VIA /4 00/A
pasa AT o/ VA Y/t /0 £y A Y/0 ¥ Y YA o/ YY/A
shepna 1243 \Ta e \7Al LN /Y A% £IA v/o VY ARYAl \rA8 04/0
sheranol 244 ¥/ 0/4 o/ ARVAl Y/t YIA 1208 VA oV O/A oV OA/A
shekhark 1 Y £/0 A e YA Y Vi VIA oy A% T /s
shekabir A & /0 /o Y e /o YA Y/¢ YA YV Y/ YY/0
shefan /A /Y Vo YIA \Y/A Y o 3 v $IA ur Ty WA
kegol % /Y /A i Ve Y/ 3% e 7 19 1 Al vo/r
shepas \7& YA A \3 Y Y/g YIA A o Y/o /4 o/Y £8/q
kechad % \/IA Y o/A o/t YIA 1% 14 \Ad e \Y /A VYo
foulad %% /0 Ve /A VA Y/ VY A1 YV Y e Y Vi
vabshahr ~ Y/Y 44 YV o/4 VA ¥ Y Y/o oY Y YV e £Y/Y
TO (A% Yo 04/0 /e h\ri3 ™ ht7A% vov £ vy Wiy £
NET ad -Y/¢ — /Y Vo Y —\/¢ ) i Yy ) Y/t —\/Y TCl=0vY

Sha g sbaasl sl

S e o S5 NI e o Ao 53 3 g g0 Sl JS LI Sl 505 )

23 B al 355 o odalin o shilen (ol o o 5 G558 Kk zl G
Sz 3l o 3 BLS 1 Oljae ¢ pateii gbas .ol 03,87 4 25 1) (6oL 5 Sblu s 0L
23 s sl ialS Ao Jer U sbaan s ys s okl ST asdllae 5550 05k 53 deoys
o Lol il 8T bl a5 L ol Bl 53l Ao ys slia ) i b s laas
23 Al T o oSy 5 JUis s 2131 STl 55 S5 )3 3 9 50 Sla g
Ol s o oSl a3l (1530 55 g Sy JUasl bl 1) BITCH o8 ool
gy AL (lime )3 (5 g 3 Sas 32 g0 s (ABL ST 585 Sla g o BLS
7S DB L (ol S5 5y bl S LI SR Sle 4 Sl dal

;,ydﬁﬁ)gsgﬁwon‘},@\j\.ule&@uwﬁugwﬁjl



VIV | O Kaa 5 g y53y

.19\.5)\ Jd}) CCOVID'lg w}ﬁ.)fb}&b\ .,\3}) &Agbc}i}@ ‘_}:‘,"‘ LQL@JL.U DL s
M;wum\)}dﬁ¢ﬁ\&w 63) tﬂyw‘sw‘ob‘y&‘ﬁ‘db—)b

R 25 S 3 3 50 Slage DL S e Ll ) Hls gl

Sha s slaasl sle

s oo OLE 1) Ol Jsb 53 g b 51/ g (6 pds 1/ 5ME ST Sl o
e a5 Jime K05 g 40 Sy Ol st ot 2 4 ol OT K0y s 5
Lal i Lt (VU Caad 53 g p Sl ged STl 03,5 il s 0T 1 e
S Sl el Al Kb il ho b 5 815 Kb )18 1 alls S
el anfllae 55 90 Gloj o3l s

03 51 IS 51 wBlm o )3 Uil 5 JSS 0oV 38 3 5 o otalie oS slilen
S A e s 5 Sl el Blie 55 tiles S Jazte S 4| ¢S
EST58 S5 b aS sl Ol e 015 o0 s pl s s e Ol |y S )
05,5 g 2 15 31 o ey 5 ok Jite b 4y Ul o3 S (slapin 3 6K (sl
"’)‘f@“"

Dbl g 50355 ol Oley b )3 6y S/ M8 S ol o Zbls s 5 L
Eord L6 38 o odalin Slasad () )3 asia Hsba Dl 05 S 4 |y 3L
s g S s 517 31015 (Y2 YY) 4 4i1514) \¥44 63 Y4 5ICOVID-19 s s
b gacdin 5 ST 55 a5l s (SLadl K05 (6 g 1l il 2l a0 1/
s)y&,ingjﬂ.‘SLAWJ'\&%)JL&::\(TWV@V)WW S 3y WY s



VEY e | 8A oylad | ¥4 Jle | 81t oslasdl sla iag | VA

LGjéSﬁj@)l’dud;}*:’6@‘0-";&9&}*’2}“@‘-@‘”‘5&‘ﬁ")u—*");’
350 e ssba Ll T 51K o S 1 g5 5 sl SLaSS Sl 1 (g 1 3550
3,8 3 sz

ol gleasl sl

Gadio S wlepm CS 5 (58 Slapger DL Lo O B Y lages )
ocks o3l Ol claw e 5 (658 (g 2 3L Caltiee I 3 (655287 (Satijl
VU LU P 6T o 5 550 53 558 a odalie ¥ 1 sai 3 &S shailen ool
S35 5 Jidw oo A oL a5 53 o 0nlih s s e 0 s 585 5 53 5 g 5 (S
Sym 4 53 Sy Jsl ol 4 5 K3 Sobe 4 Sl ($55,8 (oo p 2550
26 glange Obusl 5 5 e ol 03 28 Sl 5L o Sl 5 anlllas
$Kyss Lo Slsp0 opl 55 bl o Sopg e LBl adls 628 Lyl Lol d ol
s gn OLES |y S 5 oz Sl (slapir WKy T bl 5 &Sy 0y el g



VEa | 0, 5 639,

—4/ bl a3 R 2030 S5 5 93 35 5h S Slbli )l alis ¥ Hls gl

it claasl sle

gJ'.’.‘ )J 4?;.:\.'..? Mbsa QL&.; ‘) +f‘/ AJtMT C&}lf )‘)L’ J.} LAW LU)‘ f‘ )‘J}AJ
ol OT Koy 4G 3,15 3 5 v (o () 4655 om 03,55 o sukalie 13 503
ik a3 s Dol 4 S b a3 3 g g 55 Ll b ol 53 o

sl 63972 6o OT Jodas o 5 5150 53 Ll 03 dgy w2 3550 S 585 0 (638



VEY e | AA oylad | ¥4 Jle| Ol st oslasdl sla iag s | Voo

+47 bl A s o 205 S5 D S e L;Lar.g.w Sl )l sl f ls ged

Sha g slaasl sl
Jle i Sl o8 Loyl 5 ol 53 s oo O3 1y 42 /07, 1T 55 Uagen LLIIO l gos
o 3L b amlie 53 Sy sl & Sl gl S mlis o Bl el 15k
s o Do o 5w Ll h ol 53 505 5 g Oloren Lol ails sl
Aol v Sl S



10Y | 0 9 s34y

+4/07, gl d> s 0 2050 S5 53 g 3o S Sl )l a0 ls ged

oiass claasl isle

Cils Ol iz Ol n O B Y glasls sad 53 ol Jool ol Sl (sl pa eSS s
Sotifl Batio I wlpm S5 48 b Ji5 slaanil 5
GBS b 5 CS b ol S5 5 Os Sl w a5 L3yl (90b) Soenl (5528
i cen g S ps Jlo b el 5 083l B g (3 55 (T g el 53 lie
AL g Gl o5 i) 25000 Sl &S sl 8 50 58 M1 o i e o0
Ll §5 08 Sl AL (ST
e3Mial O e 05 3 G093 () 03 ol 0 ld (o) gl Sl 813 05
el 03lizal BB K 5,87 ) g o IS 5 pa el pay 93 o ol b el 0l
23 83 o) 33 4 by TOI el Gty gl Como oy 2 se 4 350150
Ly andlles 540 030 C-L:.S 23 358 o odalive &) shailan .ol odd o315 OLES 7 415 gad

C,.w\ aby‘buw J})MﬁTCI



VEY e | 8A oylad | ¥4 Jle| 01l eslasdl slaias s | VY

33 el ol o3litul i adby 3l oslimul 3550 Joke 53 4SG1 4 4 g5 b (opiomen

Wl 0k ) ST 55 05031 4 by e B Y Jgur

SIS 55,5 0 s3] ams ¥ J g

F o5l o
Ul Jlaz| riles
et /A (1~ Sl 6l
Y A (6438 ~252) o (Sans 5 0505
Y VAL (ARCH) il s sloeal O 4030

it claasl dsle

O35 )35 Sl & ols 3 Jio 4d 5 5,050 aes 3 545 0 odalie 457 shiles

w“j—éf)b-z)LATu}AjTui‘mja}ifa)LAT\



Vov | o Ken 9 s 39y

ol solgdny 5 (5 pS 4 0
Ol 5558 ol (S e Sl 5 by o e S (SG s T pke
LT3 G 53 QU1 5 puke 5 (Kot jl aid s Juann Loyl smn st (sladle b 55
Sl a a5 b g Sl 033 5555 OBadiSh 250z 5 Babm Sy Cagr nlin
(B0 ams Ous anaiizl) b sl il e T ladle s amaiiil sl 3l slaws
il s ml 31 (655587 SKati3l Gskin (slaas pamme 5 65ME ale o o oy e
N5 5528 Sotifl Gakio & (95 SIS 5 51 5k (Bla53 Tl 5l 55 5
a3 Anl g Lol 555 el O3l 3 ez 5 5 OT (6585 0w Jous 516 S
g3 a3 g b 3 OBt 3 3 jazws 5 5o o3 Ar 1 e OSTLS das e LS
Sdadily I b e 3 (5 S5k Djs 5 5 el Cad AR v ot
S5 el ol ns a OLE 1y (555557 a3l G gtio (558 4o v 45 gacre
Co e gl i 3wl ol el (655 0 (6 el Sodadkidy (65108 4l s o
558 (Santill Gskio slaaegorme s 0855 5 (S Do (sudsh
S ess 53 (Gskioy) )53 Sawtijl Gotiw @I alo,w o5,5)
G 5 eslamal L (YAYY QXYY AT/ 4/Y) AYAY/E/Y SN F Y/ 5/
O Ken 5 oni Lo 5 48 R2 JLatl 5 0l 55 ice (sla sl L (61 1 0o S 50 55
sl 0 gy el 0l B ma (Y4 YY)

Lyl s g a5 b LLISI Oljee o5 015 OLES Skl (5855 53 Ol B3| Ol e el
Lo y3 O 35 ke bt 5 ol 035 Soglite _2ilig 5 ol ¢ gl (530Sl
5 S o) g 53 .l ooty s (YL 6Ky 51 0Lz o7 ol 0 0ty s bLs
5035 18 31 8130 oas 53 (Ul ) Ul 3 5 S5 0¥ oS alls (50 51
(33 05,5) eius 5 oSS cal (old blin 53 Wlos S Jime S w0 1) &S
5o b aS Cils Ol e 015 o Doy g ol 3 Llazdls | &K 1 gy S o ré
2 St s et Jie S8 4y Jgl 05,8 Sl ) S (il S s
Y44 (53 Y4 SICOVID-19 s 5§ g b el cal )3 2,158 b33 Y S g
S el tls 28l A 51 g 5k F1 /S 21 Olge (Y1) 4 5i1509)



VEY e | AA oylad | ¥4 Jle| 01l eslasdl sla iy | VOF

VIVEY Sy W s e ey o &St 65 a3l aal sLsdl s (6 s
.C_,.«Jo.\bgiib'é‘bngjjJ)y&riykﬁi)ﬁéuwj\&ﬁ)dqu'Yv

>ﬁy&uww&vwg)u-\°xauT‘w;)up);)&g&ug?ﬁ
R 2030 B8y b p UL ks 5 bl s e e ks 8 5o
C,J\>-)>4:JU:.A.>)}4&?i):diﬂjdli:j\&gl@#gﬁ:d))l?oy.@\&)}jé
L\,:Ju:,_\,:qw\,;651%@.”gwtjﬁm}i,\g@m;ﬂf)w,upwf
A+¥7 4.1\3.«4"— c&g\f )‘)L B L&r.e,w LUJ‘W .\J\id Q))jo.‘l -L.&L ails 6}.@5
S5 darl 5 ol 348 Ll OT K 5l 3,515 35 U gy (LIS 48 et

. = . . F - - . - o el .

o 205 S8 638 Lkl 5o Ses Sole 4t ol A i 5 5
el $05 8 51 O fdns (o 2 5L 53 el o3 s aige

33 Sy sl & ol gla S (ole ol 2) +4/07 alaT s b g Ll
djse i a dal 5 opl 5o o)l e s Oloman Lol adls J2alS w5 5150 L ans e
Oljer gl Lol (g 2 g (et AL (o 5 o ) 2087 5855 5 ool D52
Calides (glas g 51 oslizul a5 515 Olas ooy 3 540 gl Ole bLS,)
J})MJATCI u\.’)) 4’.‘&& JJ}A a)'l.: (Lq.?).} (wﬂ‘}oyﬁ ‘J‘AS)‘;:’M
.}a{'\j& )J G:Mhil-’ wl.w‘ gJ'.’.‘J" C,\.w‘ )"’)}’J" 6"3\5)\.::.9‘ ).‘ @t.’} C,\...u‘ °-"}{ ML&..A
SO 5 S Gopme Ll 53 5 3k Ll s ) 53 (el 301 3 g Laas genes
J:oﬁ t.$'<:“‘:‘"‘)b d).,\;.p ‘_g)L.:\fA.iLAJM 48 gozma 4 ‘) g_s'iyl" dgm.i) Lhd}i’ rl@,«
o pdy 03 8 el g 2)ls 3y plew s sl il mes 3 5ed el
jjf) LﬂLi O‘Ji‘ &::MY ‘J:f'{j:“ LS“‘.’?";'jJ:f- cJL?‘)wa_: S L;LACSJ&L;:.& ég.“i)
545k 3V hayslyr (8 S iS5 Sy ) Lh S e gl (aio
30133 5 Lo plem oy 5 el a3 0 o O LIS 5l b 5 Ul
Aide (618w le o A Sy ke Bl ER 55 53 s 3538 3,50 55 B 53 el

5,5 03



108 | 01K 9 439

8\:» ool
.J)\.U S
ORCID
Soheil Rudari https://orcid.org/0000-0003-2050-4698
Ali Mohammad Ahmadi https://orcid.org/0000-0003-4538-1583
Vahid Omidi https://orcid.org/0000-0003-2074-3920
6\.‘.0

laahls (b s b Siawen (o) VAN | s (5 pi5 5 dases ¢ oY 50 O (e )T
DCC-FIAPARCH Jto 1 8bay 10051 55 plewr ond asls 035 b Cinite
doi: YVE-YOY (R oledl oo sl i aelhas
10.22075/jae.2020.27467.1258

63basl Sl Slabll jasls 6Ly (Soeer (1TA) s (5 a5 o) 5 ks LT
Cila, M-GARCH (5 15 508101 55 K 5 550 plgm slasl3b Olu s b Sl
doi:  AVYYFY (Y0 miwslesl  gjldis wslles  DCC
10.22075/jem.2020.20667.1480

(3355 aeSilios S o Bl s 2 (VF ) el csbitinn 5 g (50335 s S
Lyl 5 oSS 4 01,65 ke Blosl s o3 (8 SWes)sT 3 s sl D3 Olos
o pido s pealy . Asymmetric TVP-VAR. (¢8Il oslizal b e 5 oo a35L L
doi: 10.22051/jfm.2024.43995.2830 A7-#4 (OVY . L

OYIA) g ¢ Jool 03B 5 o (ke s 060l (ot 3LT ool
L Ol bl Gl s wiite Gl ls Ole (bW 5 G5 Glajp s (o) 2
3,15 (oolas] Slallos aslilas ASymmetric BEKK-GARCH Ju i eslizul
doi: 10.22084/aes.2018.15376.2578 .\ 00—\ Y¥ (YA 0/, /

OVF0) b e (e M 5 wils ol 0S5 03 B o a3y Sleiny 6313 g (el
COONY (gl S 5 szl anlilas O ) 55 Jbo 5 Js slal3b Ole ol gy p
doi: 10.29252/jem.2021.224004.1665 .\ ¢5-\¥Y


https://orcid.org/0000-0003-2050-4698
https://orcid.org/0000-0003-4538-1583
https://orcid.org/0000-0003-2074-3920
https://orcid.org/0000-0003-2050-4698
https://orcid.org/0000-0003-4538-1583
https://orcid.org/0000-0003-2074-3920

VEr e | AA oylad | ¥4 Jle| 01t eslasdl sla iy | YOS

o 53 (I ale por dw Ly ke OVFHY) 5 ikl 5 ooload ¢ o ¢ fim 55535
Asymmetric TVP-VAR 5 S5, e 5 oo 835b L Ll 8 )y 1 aKa YL
doi: 10.48308/jfmp.2024.104291 NOF- YW (PPN ¢ Jlo oy o 1o

sy OFY) L dedal ((Jsle 5 el (oobTols cdma 33 Slal b ¢ fag <5535,
D1l 53 (Ks b 5 plem Sead o5 Gl 5 Ol Sblug 5y Ole3 = Sl 3
doi: AY-sy (O WSIPAY P sl tolid2s
10.29252/jem.2022.228781.1783

Ol (bt Suar oy p (VTN L tms OLaMl 5 Lo e o155 (L ydemms ¢,l5 5
(YDA (glasil 3 0]y aolidas ) o) sl 53 S 5 pln ¢ Se Db 5l sla,5
doi: 10.22075/jes.2019.15487.1148 5+ -vv

Olej 03 e BLIOFY) Ll g gdis Sl 5 Lo sean (63 31 ((Sgo ¢ pmd (SSI
b bl Ol ) sl Blysl vy Cie GL.A oerli Ole S
AOYAYY (FONY ( Jlo slazil (TVP-Quantile VAR S 5) Lo 2o 5 5wl YU
doi: 10.30495/fed.2023.707988

3551 YY) a5 (omd 5 hsad cSotamms ¢ mle 6 ST dls (g 2l L) UL
taigy ol 53 OT 3,58 5 gy e 3 SLb ) s (et S
doi:  (lasl Caws o) 0ly) (eolasl gl ingy TVP-VAR 55,
10.22054/ijer.2024.77367.1250

blaiow o35l o SLb iy sl ol (o OF ) L cs 2 len 5 o) b
«TVP-VAR) 0l Jsb 53 uize sla 2L b (5505 5 &g 55 55 SVl 5 S
doi:  ¥oF-¥Y\ (MY . eoladl Slidwi Ol plew LI galsl
10.22059/jte.2021.322088.1008455

s 5 S5 400 plem 413k 53 @b a5 SILOYAR) Ly (5 2l 5 Loy UL
A90-4%Y (F)OO . bt Colidn . Jos b Sl

S5 2 @loe Shlag 5 035 s 1 e LOYAV) L Jedemn 8y 5 o (0 S
NEYYY (D sl Gyl Co ke 5 Jlo poukign OV 65 oss S5k 5o KoaSS
Dor: 20.1001.1.22519165.1397.9.35.15.8

S35 b Obe (b5 Stas gy (FRQ) L ilastamms oSOy 5 o ¢ groies
doi:  AV-v0 (WY (Jb 5 iy ol sl iasy aslhas asle
10.22084/bfr.2020.20158.2357



VoV | o) Ken 9 sy39

References

Adekoya, O.B., Akinseye, A.B., Antonakakis, N., Chatziantoniou, I.,
Gabauer, D. & Oliyide, J. (2022). Crude oil and islamic sectoral stocks:
asymmetric tvp-var connectedness and investment
strategies. Resources Policy, 78, 1-15.
doi.org/10.1016/j.resourpol.2022.102877

Ahmed, A. & Huo, R. (2021). Volatility transmissions across international oil
market, commaodity futures and stock markets: Empirical evidence from

China. Energy Economics, 93, 1-14.
doi.org/10.1016/j.eneco.2020.104741

Algaragolle, W.M.H. (2022). The legal effects of stock markets in activating
investment and increasing economic growth in Iraq in light of the
temporary law for stock markets no.(74) of 2004. Journal of Positive
School Psychology, 6(1s), 120-129.
doi.org/10.1457/j.fr.2022.20157893

Aloui, R., Jabeur, S.B. & Mefteh-Wali, S. (2022). Tail-risk spillovers from
China to G7 stock market returns during the COVID-19 outbreak: A
market and sectoral analysis. Research in International Business and
Finance, 62, 101709. doi.org/10.1016/j.ribaf.2022.101709

Alshater, M.M., Algaralleh, H. & EI Khoury, R. (2023). Dynamic asymmetric
connectedness in technological sectors. The Journal of Economic
Asymmetries, 27, 1-15. doi.org/10.1016/j.jeca.2022.e00287

Antonakakis, N., Chatziantoniou, |. & Gabauer, D. (2020). Refined measures
of dynamic connectedness based on time-varying parameter vector
autoregressions. Journal of Risk and Financial Management, 13(4), 1-
15. doi.org/10.3390/jrfm13040084

Argha, L., Mowlaei, M., & Khezri, M. (2020). Investigating impact of the
selected domestic and foreign assets returns on stock price index returns
in Iran: An approach from DCC-FIAPARCH model. Quarterly Journal
of Applied Theories of Economics, 6(4), 251-274. doi:
10.22075/jae.2020.27467.1258. [In Persian]

Aroury, M.E.H., Lahiani, A. &khuong Nguyan D. (2015). World gold prices
and stock returns in China: Insights for hedging and diversification
strategies. Economic Modeling, 44, 273-282.
doi.org/10.1016/j.econmod.2014.10.030

Asadi, M., Roubaud, D. & Tiwari, A.K. (2022). Volatility spillovers amid
crude oil, natural gas, coal, stock, and currency markets in the US and
China based on time and frequency domain connectedness. Energy
Economics, 109, 105961. doi.org/10.1016/j.enec0.2022.105961

Ashena, M., & La’l khezri, H. (2020). The dynamic correlation of global
economic policy uncertainty index with stock, exchange rate and gold
markets in Iran: Application of M-GARRCH and DCC
approach. Journal of Econometric Modelling, 5(2), 147-172 doi:
10.22075/jem.2020.20667.1480. [ In Persian]


https://doi.org/10.1016/j.resourpol.2022.102877
https://doi.org/10.1016/j.eneco.2020.104741
https://doi.org/10.1016/j.frl.2022.103070
https://doi.org/10.1016/j.ribaf.2022.101709
https://doi.org/10.1016/j.jeca.2022.e00287
https://doi.org/10.3390/jrfm13040084
https://doi.org/10.1016/j.econmod.2014.10.030
https://doi.org/10.1016/j.eneco.2022.105961

VEOY e | AA oylad | Y8 Jle| 01t eslasdl sla g | YOA

Cao, G. & Xie, W. (2022). Asymmetric dynamic spillover effect between
cryptocurrency and China's financial market: Evidence from TVP-VAR
based connectedness approach. Finance Research Letters, 49, 103070.
doi.org/10.1016/j.frl.2022.103070

Chatziantoniou, I., Gabauer, D. & Stenfors, A. (2021). Interest rate swaps and
the transmission mechanism of monetary policy: A quantile
connectedness approach. Economics Letters, 204, 109891.
doi.org/10.1016/j.econlet.2021.109891

Cheng, S., Deng, M., Liang, R. & Cao, Y. (2023). Asymmetric volatility
spillover among global oil, gold, and Chinese sectors in the presence of
major emergencies. Resources Policy, 82, 103579.
doi.org/10.1016/j.resourpol.2023.103579

Dadmehr, M., Rahnama Roodposhti, F., Nikoumaram, H. & Fallah Shams, M.
F. (2021). Investigating the effects of contagion between monetary and
financial markets of Iran. Journal of Economics and Modelling, 12(2),
123-166. doi: 10.29252/jem.2021.224004.1665. [In Persian]

Diebold, F. X. & Yilmaz, K. (2012). Better to give than to receive: Predictive
directional measurement of volatility spillovers. International Journal
of forecasting, 28(1), 57-66. doi.org/10.1016/j.ijforecast.2011.02.006

Diebold, F. X. & Yilmaz, K. (2014). On the network topology of variance
decompositions:  Measuring the connectedness of financial
firms. Journal of econometrics, 182(1), 119-134.
doi.org/10.1016/j.jeconom.2014.04.012

Ghaemi Asl, M., Adekoya, O.B. & Rashidi, M.M. (2023). Quantiles
dependence and dynamic connectedness between distributed ledger
technology and sectoral stocks: enhancing the supply chain and
investment decisions with digital platforms. Annals of Operations
Research, 327(1), doi.org/435-464. 10.1007/s10479-022-04882-2

Gkillas, K., Vortelinos, D.I. & Suleman, T. (2018). Asymmetries in the
African financial markets. Journal of Multinational Financial
Management, 45, 72-87. doi.org/10.1016/j.mulfin.2018.04.004

Hoseini, A., Jahangiri, K., Heydari, H. & Ghaemi Asl, M. (2019). Study of
shock and volatility spillovers among selected indices of the TEHRAN
stock exchange using asymmetric BEKK-GARCH maodel. Journal of
Applied Economics Studies in Iran, 8(29), 123-155. doi:
10.22084/aes.2018.15376.2578. [In Persian]

Innocent, G., Shukla, J. & Mulyungi, P. (2018). Effects of macroeconomic
variables on stock market performance in Rwanda. Case study of
Rwanda stock exchange. European Journal of Economic and Financial
Research, 3(1),104-125. doi.org/10.46827/ejefr.v0i0.364

Jiang,Y., Fu,Y. & Ruan,W. (2019). Risk spillovers and portfolio management
between precious metal and BRICS stock markets. Physica A,
534,120993. doi.org/10.1016/j.physa.2019.04.229

Karami, Sepideh and Rostegar, Mohammad Ali (2018). Estimation of the
spillover effects of returns and volatility between industries in the
TEHRAN stock exchange. Financial Engineering and Securities


https://doi.org/10.1016/j.frl.2022.103070
https://doi.org/10.1016/j.econlet.2021.109891
https://doi.org/10.1016/j.resourpol.2023.103579
https://doi.org/10.1016/j.ijforecast.2011.02.006
https://doi.org/10.1016/j.jeconom.2014.04.012
https://doi.org/10.1016/j.mulfin.2018.04.004
http://dx.doi.org/10.46827/ejefr.v0i0.364
https://doi.org/10.1016/j.physa.2019.04.229

108 | o1, 9 s 39

Management, 35(9), 323-342. Dor:
20.1001.1.22519165.1397.9.35.15.8. [In Persian]

Koop, G., Pesaran, M. H. & Potter, S. M. (1996). Impulse response analysis
in nonlinear multivariate models. Journal of econometrics, 74(1), 119-
147. doi.org/10.1016/0304-4076(95)01753-4

Li, X., Li, B., Wei, G., Bai, L., Wei, Y. & Liang, C. (2021). Return
connectedness among commodity and financial assets during the
COVID-19 pandemic: Evidence from China and the US. Resources
Policy, 73, 102166. doi.org/10.1016/j.resourpol.2021.102166

Liew, P.X., Lim, K.P. & Goh, K.L. (2022). The dynamics and determinants
of liquidity connectedness across financial asset markets. International
Review of Economics & Finance, 77, 341-358.
doi.org/10.1016/j.iref.2021.10.003

Malik, F. (2022). Volatility spillover among sector equity returns under
structural breaks. Review of Quantitative Finance and Accounting,
58(3), 1063-1080. doi.org/10.1007/s11156-021-01018-8

Mittal, S. & Sharma, D. (2021). The impact of COVID-19 on stock returns of
the Indian healthcare and pharmaceutical sector. Australasian
Accounting, Business and Finance Journal, 15(1), 5-21.
doi.org/10.14453/aabfj.v15i1.2

Mohajeri, P. & Taleblou, R. (2022). Investigating the dynamics of volatility
spillovers across sectors’ returns utilizing a time-varying parameter
vector autoregressive connectedness approach; Evidence from Iranian
stock market. Journal of Economic Research (Tahghighat- E-
Eghtesadi), 57(2), 321-356. doi: 10.22059/jte.2023.349895.1008727.
[In Persian]

mohseni, H. & botshekan, M. H. (2020). Investigating Conditional Correlation
Among Industries In The Capital Market. Budget and Finance Strategic
Research, 1(1), 75-91. doi: 10.22084/bfr.2020.20158.2357. [In
Persian]

Naeem, M.A., Chatziantoniou, |., Gabauer, D. & Karim, S. (2023). Measuring
the G20 stock market return transmission mechanism: evidence from
the R2 connectedness approach. Available at SSRN 4357224,
doi.org/10.1016/j.irfa.2023.102986

Nguyen, N.H., Nguyen, H.D., Vo, L. T.K. & tran, C.Q.K. (2021). The impact
of exchange rate on exports and imports: Empirical evidence from
Vietnam. The Journal of Asian Finance, Economics and Business, 8(5),
61-68. doi.org/10.3390/jrfm12010006

Orangian, A., Varahrami, V. & Orangian, E. (2021). A comparative study of
the impact of sanctions on the oil and cement companies listed in
Tehran stock exchange: Forecasting and future trends. Journal of
Research in Emerging Markets, 3(2), 1-12.
doi.org/10.30585/jrems.v3i2.579

Pesaran, H. H. & Shin, Y. (1998). Generalized impulse response analysis in
linear multivariate models. Economics letters, 58(1), 17-29.
doi.org/10.1016/S0165-1765(97)00214-0


https://dorl.net/dor/20.1001.1.22519165.1397.9.35.15.8
https://doi.org/10.1016/0304-4076(95)01753-4
https://doi.org/10.1016/j.resourpol.2021.102166
https://doi.org/10.1016/j.iref.2021.10.003
http://dx.doi.org/10.14453/aabfj.v15i1.2
https://doi.org/10.1016/j.irfa.2023.102986
http://dx.doi.org/10.3390/jrfm12010006
http://dx.doi.org/10.30585/jrems.v3i2.579
https://doi.org/10.1016/S0165-1765(97)00214-0

VEY e | AA oylad | ¥4 Jle| Ol st oslasdl sla iagy | V5

Reboredo, J.C., Ugolini, A. & Hernandez, J.A. (2021). Dynamic spillovers
and network structure among commodity, currency, and stock
markets. Resources Policy, 74, 102266.
doi.org/10.1016/j.resourpol.2021.102266

Rehman, M.U., Vo, X.V., Ko, H.U., Ahmad, N. & Kang, S.H. (2023).
Quantile connectedness between Chinese stock and commodity futures
markets. Research in International Business and Finance, 64, 101810.
doi.org/10.1016/j.ribaf.2022.101810

Rudari, S., Jalili, E. & Omidi, V. (2023). Portfolio management in the refining
industry: investigating conditions with positive and negative returns:
An asymmetric TVP-VAR approach. Financial Management
Perspective, 13(43), 133-154. doi: 10.48308/jfmp.2024.104291. [In
Persian]

Roudari, S., Farahanifard, S., Shahabadi, A. & Adeli, O. (2022). Investigating
the time-frequency volatility spillover among exchange rate, inflation,
stocks and housing prices in Iran.Journal of Economics and
Modelling, 13(2), 65-93. doi: 10.29252/jem.2022.228781.1783. [In
Persian]

Sahoo, A.P., Patnaik, B. & Satpathy, I. (2020). Impact of macroeconomic
variables on stock market-a study between India and America.
European Journal of Molecular & Clinical Medicine, 7(11), 2020.
doi.org/14.1024/ejm.2020.152487

Salisu, A. & Isah, K.A.A. (2019). Dynamic spillovers between stock and
money markets in Nigeria: A VARMA-GARCH approach. Review of
Economic Analysis ,11,255-283. doi.org/10.15353/rea.v11i2.1628

Taleblou, R., Mohajeri, P., Shakeri, A., mohammadi, T. & zabihi, Z. (2024).
Estimating the systemic risk and volatility spillovers among industries
listed stock market and its application in optimal portfolio; TVP-VAR
approach. Iranian  Journal of Economic  Research, doi:
10.22054/ijer.2024.77367.1250. [In Persian]

Taleblou, R. & Mohajeri, P. (2021). Modeling the transmission of volatility in
the Iranian stock market space-state nonlinear approach. Journal of
Economic Research (Tahghighat- E- Eghtesadi), 55(4), 963-990. doi:
10.22059/jte.2021.322088.1008455. [In Persian]

Omidi, V., Roudari, S. & Jamshidi, A. (2024). Investigating the relationship
between bank, automotive, cement, base metals, and petroleum
products in Tehran stock exchange in positive and negative return by
asymmetric TVP-VAR. Financial Management Strategy, 12(1), 69-86.
doi: 10.22051/jfm.2024.43995.2830. [In Persian]

Sathyanarayana, S. & Gargesa, S. (2018). An analytical study of the effect of
inflation on stock market returns. IRA-International Journal of
Management & Social Sciences, 13(2), 48-64.
doi.org/10.21013/jmss.v13.n2.p3

Sezavar, M. R., khazaei, A. & eslamian, M. (2019). Conditional correlation
between foreign exchange markets, gold, housing, stock and oil in the


https://doi.org/10.1016/j.resourpol.2021.102266
https://doi.org/10.1016/j.ribaf.2022.101810
https://doi.org/10.1016/j.ribaf.2022.101810
https://doi.org/10.15353/rea.v11i2.1628
http://dx.doi.org/10.21013/jmss.v13.n2.p3

18Y | oK 9 s34

Iranian ~ economy. Economic  Strategy, 8(29), 37-60.  doi:
10.22075/jes.2019.15487.1148. [In Persian]

Shirafkan Lamsou, Mehdi, Izadi, Hamidreza and Sistani Bandoei, Yaser.
(2023). Time-varying quantile dependency among selected industry
indices of the Tehran stock exchange: Examining high, low, and
medium return states (TVP-quantile var approach). Financial
Economics, 17(65), 121-152. doi: 10.30495/fed.2023.707988 [In
Persian]

Xiong, Z. & Han, L. (2015). Volatility spillover effect between financial
markets: Evidence since the reform of the RMB exchange rate
mechanism. Financial Innovation, 1, 1-12. doi.org/10.1186/s40854-
015-0009-2

Yin, K., Liu, Z. & Jin, X. (2020). Interindustry volatility spillover effects in
China’s stock market. Physica A: Statistical Mechanics and its
Applications, 539, 122936. doi.org/10.1016/j.physa.2019.122936

Yunus, N. (2020). Time-varying linkages among gold, stocks, bonds and real
estate. The Quarterly Review of Economics and Finance, 77, 165-185.
doi.org/10.1016/j.qref.2020.01.015

dg.mi) Jst L8 550 By (VP A gl g .\wulc RS ‘J':G"‘ [(ABLEED) ‘o Q'-’-' LY Sl
Gatio 8wl yu oS5 5l sdals 1 R2 Connectedness 5 S5 s, 5l oslizwl b (6,108 e o dew 3 ST
NN QMY (Ol o3lasil sla_ing s .y 4iS Saniill

Iranian Journal of Economic Research is licensed under a Creative Commons
Attribution.NonCommercial 4.0 International License.


https://doi.org/10.30495/fed.2023.707988
https://doi.org/10.1016/j.physa.2019.122936
https://doi.org/10.1016/j.qref.2020.01.015



