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Abstract:

It can be confidently stated that sudden crashes in financial markets over the past hundred years have been among the most significant
events in human societies—events that, in addition to inflicting substantial losses on a vast group of investors, have led to major decisions.
The occurrence of recent global financial crises and the subsequent abrupt collapse in stock prices of companies in financial markets, which
caused significant losses for numerous investors, has attracted the attention of many financial researchers and scholars toward the topic
of financial market crashes and their prediction. The sharp decline in financial market prices causes substantial losses to investors’ wealth
and undermines their trust in capital markets. This study investigates the estimation of the financial market crash rate model in Iran, with
an emphasis on the dynamic behaviors of the free float stock index and dividend yield, using time series econometrics. The study period
spans from 1996 to 2023 in Iran. The model estimation was conducted using the Autoregressive Distributed Lag (ARDL) technique. This
study is applied in its objective and descriptive-analytical in nature, and it falls under the category of ex post facto research. According to
the results of the model estimation, the coefficient of the free float stock index is —=0.173730, with a corresponding p-value of 0.0046,
indicating a statistically significant impact at the 95% confidence level on the financial market crash rate in Iran during the study period.
The coefficient of the dividend yield index in the model is -0.213467, with a corresponding p-value of 0.0061, demonstrating that the
dividend yield index also has a statistically significant impact on the financial market crash rate in Iran within a 5% error margin. The
coefficients of the variables for the Top 50 Companies Index, the Financial Index, and the Industry Index (with one lag) are —0.949789,
-0.755780, and -0.514797, respectively. The associated p-values are 0.0018, 0.190, and 0.0212, respectively, indicating that these variables
also exert a negative and significant impact on the financial market crash rate in Iran at a 95% confidence level.
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Extended Abstract

Introduction

The phenomenon of stock market crashes has consistently drawn the attention of financial researchers, especially due to
the substantial losses they impose on investors and the disruptions they create in economic systems. Historically, sudden
market collapses, such as the 1929 crash or the 2008 financial crisis, have underscored the need for accurate forecasting
models and effective risk mitigation strategies (Andrew et al., 2024). These crashes often occur without prior significant
economic events and typically manifest as large, abnormal drops in stock prices, making them challenging to predict. In recent
years, the frequency and severity of such events in both developed and emerging markets have escalated, highlighting the
vulnerabilities of modern capital markets to behavioral and structural shocks (Nguyen & Nguyen, 2024).

Emerging markets, such as Iran, are particularly exposed to financial instability due to less efficient regulatory frameworks,
higher levels of information asymmetry, and concentrated ownership structures (Abbasi Sir et al., 2022; Alnafea & Chebbi,
2022). In such contexts, understanding the dynamic interplay of market indices becomes critical for anticipating market
downturns. Free float stock indices and dividend return indices have gained attention as potential indicators of market
liquidity and investor sentiment, respectively (Azadi et al., 2021; Kargar et al., 2023). The free float index reflects the
proportion of shares actively traded by the public, while the dividend return index captures the cash dividends distributed by
listed companies—both of which influence investor behavior and risk perceptions.

Research shows that declines in the free float index may indicate reduced market liquidity and increased concentration of
ownership, thereby intensifying price volatility during negative information shocks (Boshkouh & Keshavarz, 2018). Similarly,
lower dividend yields can signal deteriorating firm fundamentals or cautious earnings strategies, reducing investor confidence
and potentially triggering capital flight from equity markets (Asadi & Kazemi, 2018). These dynamics align with behavioral
finance perspectives, which emphasize the role of investor sentiment and information asymmetry in amplifying market
movements (Akarsu & Suer, 2022; Akono et al., 2019).

International studies have increasingly leveraged time series econometric models, including ARDL (Autoregressive
Distributed Lag) frameworks, to capture both the short- and long-run relationships between market indicators and crash risk
(Dastgir et al., 2019; Heydarpour & Khajeh Mahmoud, 2014). In Iran’s capital market, the utility of such models is particularly
pronounced due to the mixed order of integration among key financial variables. Moreover, research has shown that
incorporating indices such as the top 50 companies, industry indices, and financial sector indices can enhance the explanatory
power of crash risk models by accounting for sectoral dynamics and investor expectations (Amini Mehr et al., 2021; Eqtesad
& Mohammadi, 2023).

Given the critical role of market structure and investor behavior in shaping crash dynamics, this study seeks to estimate a
financial market crash rate model for Iran, emphasizing the dynamic behaviors of the free float stock index and dividend yield.
By applying the ARDL methodology over a long-term time series dataset (1996—2023), this study aims to provide empirical
insights into the determinants of market collapse in the Iranian context and to inform policy responses to mitigate systemic
risks (Tamrinia et al., 2023).

Methods and Materials

This applied, descriptive-analytical study employs time series econometrics to estimate the crash rate of Iran’s financial

market. The research spans the years 1996 to 2023. The dependent variable is defined as the crash rate (CRASH), calculated
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based on conditional stock price decline measures that reflect large downward deviations beyond a specific threshold. The
key explanatory variables include the free float stock index (TEFIX), the dividend return index (INDEX), the top 50 companies
index (BEST50), the industry index (INDUST), and the financial index (FININDEX).

To assess both short-run and long-run dynamics between the crash rate and explanatory variables, the study applies the
ARDL model, which accommodates mixed orders of integration among variables. The optimal lag structure was selected
based on the Schwarz Bayesian Criterion (SBC). The stationarity of series was assessed using the Phillips-Perron test, and
cointegration was tested through Johansen’s trace and maximum eigenvalue statistics. The Error Correction Model (ECM)
associated with the ARDL structure was estimated to capture the speed of adjustment toward long-run equilibrium.

Findings

The Phillips-Perron unit root test revealed that most variables were integrated of order one, except for some indices that
were stationary at level, justifying the use of ARDL. The Johansen cointegration test confirmed the existence of at least one
cointegrating vector among the variables, suggesting a long-run equilibrium relationship.

In the short-run ARDL model, the coefficient for the lagged crash rate (CRASH(-1)) was 0.114459 (p = 0.0035), indicating
moderate persistence. The coefficient for the free float index (TEFIX) was —0.173730 (p = 0.0046), demonstrating a significant
negative effect on crash risk. The dividend index (INDEX) also had a significant negative coefficient of -0.213467 (p = 0.0061).
Similarly, the top 50 companies index (BEST50), the financial index (FININDEX), and the lagged industry index (INDUST(-1))
showed significant negative coefficients of —-0.949789 (p = 0.0018), -0.755780 (p = 0.0190), and -0.514797 (p = 0.0212),
respectively.

The long-run model estimates reinforced the significance of the explanatory variables. The free float index exhibited the
highest magnitude of influence with a coefficient of -0.663881 (p = 0.0014), followed by the industry index (-0.260999, p =
0.0003), dividend return index (-0.322391, p = 0.0191), financial index (-0.181862, p = 0.0507), and the top 50 companies
index (-0.113835, p = 0.0060). The constant term was positive and significant (0.298441, p = 0.0222).

The ECM term was -0.358797 (p < 0.0001), indicating that approximately 36% of deviations from long-run equilibrium
were corrected in each period. Model diagnostics confirmed the absence of serial correlation and heteroskedasticity, and the
CUSUM and CUSUMAQ tests validated the stability of the coefficients over time. The model’s R-squared was 0.948, indicating
a strong explanatory power.

Discussion and Conclusion

The empirical results of this study highlight the crucial role of market structure indicators in predicting financial market
crashes in Iran. Specifically, the significant negative relationship between the free float stock index and crash risk suggests
that lower market liquidity and greater concentration of ownership exacerbate vulnerability to downturns. This is consistent
with the findings of (Abbasi Sir et al., 2022) and (Alnafea & Chebbi, 2022), who emphasize that when fewer shares are publicly
traded, negative information shocks trigger more severe price reactions due to thinner market depth.

The dividend return index also emerged as a significant predictor, confirming prior evidence that dividend policies affect
investor sentiment and perceived firm stability (Asadi & Kazemi, 2018; Boshkouh & Keshavarz, 2018). Investors may interpret
declining dividends as signals of financial distress, prompting them to sell shares, which can precipitate price crashes. This is
further validated by behavioral finance theories asserting that negative earnings-related signals heighten investor pessimism

and trigger mass withdrawals (Akarsu & Suer, 2022).
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The role of sectoral indices, particularly the top 50 companies index, industry index, and financial index, underscores the
importance of firm-level fundamentals and sectoral health in market stability. The substantial coefficients associated with
these indices suggest that systemic risk within influential sectors significantly contributes to overall market fragility. These
findings align with (Amini Mehr et al., 2021) and (Eqgtesad & Mohammadi, 2023), who found that performance fluctuations
in large-cap and financial firms often serve as early warning signs of market-wide turbulence.

Moreover, the validation of long-run equilibrium relationships among the studied variables and the significant ECM term
confirms that deviations from stable financial conditions tend to correct over time—albeit with a considerable adjustment
lag. This reinforces the importance of proactive monitoring and regulation, particularly in periods of mounting investor
uncertainty. Additionally, the robustness of the ARDL approach in handling mixed integration orders and capturing dynamic
adjustments highlights its suitability for financial risk modeling in emerging markets like Iran (Dastgir et al., 2019; Tamrinia et
al., 2023).

In conclusion, the study provides empirical evidence that the free float index and dividend yield are key indicators of crash
risk in Iran’s stock market. Policymakers and regulatory bodies should prioritize improving market transparency, promoting
wider ownership structures, and ensuring consistent dividend policies to mitigate systemic risks. Given the alignment of these
findings with international literature, the results contribute to a growing body of research emphasizing the intersection of
market microstructure, investor behavior, and crash dynamics (Andrew et al.,, 2024; Nguyen & Nguyen, 2024). This
underscores the urgent need for integrated financial stability frameworks that incorporate both technical indicators and

behavioral dimensions to preemptively manage market downturns.

Authors’ Contributions

Authors equally contributed to this article.

Acknowledgments

Authors thank all participants who participate in this study.

Declaration of Interest

The authors report no conflict of interest.

Funding

According to the authors, this article has no financial support.

Ethical Considerations

All procedures performed in this study were under the ethical standards.




Flawlo Gigd g o 90l 45510l

Slgr sayL8; 2 aSU L ol 52 o 5k botuw £ 55 Jae (mess
G485 8351 9 y9lind 3131 ol s L

@8 Ao axsy U

. o Al @SNl Sl oKy iz S sl o3lazdl pole 09,5 1 LIl doguars )
VY sl Ve il )b

VY Gl VY 2 )S55k oy .
AT ek & el -l el prg oMol Bl5T sEls (68 o )l Ay« JLo i 09,5 % Lisse; L peMe Y
VT Cutgend)| Vit ol (Usiows oty ss) 2690649365@iau.ir

VEY ol,s VY il o6

—

Sl s ool ST olEls e, asly eig sl 09,5 DPage s yone ¥
Sl et oMl o131 oK (655 po 5 255 o Syt 8,5 1 puad M Lasd o ¥

LXVCCS

OISl | corliae 09,5 & (il 535 5 09Me oS (lisl el 039 (Sl el 5 S S (S 43S Jlo 2oy (Jlo sl il o)lSe sl ey S Gl Sl
@35 a5 (1 )yt g Jlo (slalil 53 S plaws Cad o)Ly (i o Joma 5 plan e )3 53] o ol oS el 0nd (5 (S)5 slapsens s
st JB ol g )pe o sloyfil Cad bshus sl 038 L ol im g 5 Jlo sl s ggo9e 411 Jlo e g o) Sibmgy 5l (6l 4255 (IS 4le s ]
oyl ST L ol o Jlo ik b 5 Jue (055 g550 gyt 4 adllas (al 53 2957 o dilogus il & o3l olazel JtalS el g a5 o0 2l LIS by g8 4
0035 3L (o ol )3 VY BATVD (cledls Juols s 3 (o 0,93 el o sy (o (slag oo (i Sl Sl oozl L 585 0330y 5 )9l Sl ploes a3 slosy
2k (o (hwog (bs canle jlate g (03,8 Bun Jlaie jladllae pl sl B pdy g0 ARDL 0325 (i sl 488y L (6l (igme)S,398 STl ool L Jue
ol el lslono ozl g 38U Lo = AVEVES b s o sl 5ok o1 plass sl o cypa5 domsts b llas -l 38,5 1,5 (o0liyg)y g Ol dsd )3 cpiogad
2 @ 033l padld e s 2> G Gloj 0y9d (b il > Jlo 3l o €55 5 303 700 Glisebel a5 jline U 1 L oS sl o v FP L il o
ol 3 olins 15 (gLl ol )3 o 3k bgies 5 1 555 6185 33 LaSls Am> o olis 4 L3l s oo o8 byl T L blite Jlazs] g L3l oo - YATESY L)y Jie
—CDVFYRY o+ VOOVA« 4=+ AFAYAR L s s & (4 090 Sy L) Cnivo sl g (Jlo (sl e puyr yip €858 00 adls (slopitie cglps A3l (oo b o0 (slas
a5 o 3l bgis 5 1 505 Wyt ) &8 3,15 gpudg0 il 5| Ut 48 A28 o oo ¥AY 5 200w 5o VA s iy &l ol sl Shaloes ¥ lazs) g sl o

Sl (0 doyd A0 lisebsl e )0 jlolize g (rie 3L (gllo

amtio et ls (608 033L gl il ploww (a3 Ls (sbg (slaylidy ¢ Jlo ik bgius &5 1y 8 5lgulS

XV=0 V)V o Flawbxo yign 5 Mo ygol spllus . 535 03]l g gl 3] plow (S ld sbgy (sla)id,

ol 485 &ygo (CCBY-NC 4.0) Lales b illas Sl o yiawd gy dlio oyl Uil ol odian g 4 3late dla ol L] Goi> ola VF.v © Dl 3> g jere


http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0009-0006-8499-5296
https://orcid.org/0000-0001-9468-3241
https://orcid.org/0000-0001-9554-4091
https://orcid.org/0009-0003-9259-0190

u',&ﬁb 9 @‘)‘é

o

CVRUTY

Jas gLl slaojon o poml ) (S ) ShliSalep G115 lelee slayli (Sim (pgld oxlip a8y s & 3 slaans > Jle ol
Cuad bgias 0] o sloday loju il (VI (cloadaes oy iote §l gy sloslaidl )3 ofr9 (ol 51 8 o sl g plasw Cuasd bgios ol 52 o
e gladely 5 20300 (28I 35 1) ayle s I3l 4 cages Slazel Al 580 ()Pplees sl 0308 bj 4 oxie LS &S Canl (93l i g 0platie il gl plow
Yook Jls Jlo oy cgman dabgi ol 5 ol peilts 45 398 s pliingd iloj 990 ol cpenl (ANdrew et al., 2024) 5 ol yon 4 oobatdl Sl sl
(Nguyen & Nguyen, 2024) cul 039 Jlo lalllas guwlusl (sl yills 51 ojlgem oyl cws i (slp (35 g lodls &y 38> (28T i (9

036 Ll (SNl cdlad pas 4y (oo o] o nge o 5148 WS Lol oyl 5o 10 1y G5LS e (Lo Jlil b 5> )3 sadiplon] lalllas
bl 30 b (Jgame Jlib j3 culb)y a8 wloals olis s jimg sy (Akarsu & Suer, 2022) 5,5 o )il 184l yu Sbrd Glulus! g (lpde (sguw I ato L3
(Sl st ol & 508 03]t 3 slad I placw 3L 35l ol a3l K03 S35 3 laes b Sy S5 3 ot i (Sables St inlS 5 S
(Kargar et al., 2023) x5as 2ly 530 i boiw dw i 9 il 13 Wlg o csloyus 5L Spolins ,Sibles

29t Sl plas (Sl aiile oyt (lisy oy e Boi S le oo g0 G 5 3 pee CSlle 3l ccooled o (slaSag S 4 lnl o JlJL 2
il 53,549 503,5 wal 1y o ol loje CotasbsS 9 sty o Sl ARDL s o o5 o (sl 1o Sl ool el ) 3 o (8 sy pmd
iy odiad LS K155 o (S b g il Cawliaw | glodiles lsie 4y (A5 035l a3lS uizmes (Tamirinia et al., 2023) sas o &) 5l ks, Julss 4y
(Asadi & Kazemi, 2018) wsly o))iSayle yo cugtel olus] y 38 31 coailge 5| Sy 5 3k o, Las

A e Sloj slacspo b omdle (63550 (sladae oS5 Jle sl )l 48T (g5 lamalbll B 3 I3k cblog yp Cuanl 2 3 (Melliy Sl
Baa b o B Sladllas 3 estne e aSd slad,Ss; uizmen (Zhou et al,, 2023) s &) a5 BBzl il bobuw du i ) atwls ARIMA
S (gl )l3) JUS” )3 dadign (slaeiy yoS| Cuaww 4y &8 > oS s> o (i yol oyl (Eqtesad & Mohammadi, 2023) wlaudly dxwgs o))yl 5k beiw (o i
(Andrew et al., 2024) 35l wals Jljl b Sy Jils (sl g0 e S50 (Pebundlaid]

(35t st 3 5 ol Moles s ) Sl olsie & gl T plaes sl cimd o S Ty i ©Olobes 5 (VU e 35 oSSl o a5
ol g Cuslle i S 5e0 re & sl (See a3ls pl 3 Sl g5 e S Wl e Sllog (SIS )3 g% LB Wl B9 9 s sl plew
638 033l et a5 Wi oo il lllas slie joboay (Abbasi Sir et al., 2022) sg anled byt Sy Lial38l slodiej 365 ol 9 398 8l 5L 5 (Sagesais
3,5 e b SeSE & sl S Tlas o8 350 plaew 51085 0325 IS 5 IS eloys SIS nlS g e SIS o Blon 3 35
(Boshkouh & Keshavarz, 2018)

ARDL (555l 03158 ( 3loj (g0 (mimdbaidl 2 (ise oy 3 6650 0 b plaw Cuogd bigis (6005 JS5 13 Jlik (sl padls (i85 o) o (B> slosimgy )
b (b b Slg o Slyou Laslyd )0 clayly cpl g w5yl 1l ks g M ol psie o odenily dlasly Deng yy YD VW Oldllas (pl guls )b glojsg oSSl
SIS dous boie Sy g8y p HSL SleMbl lidl 5 Jlo slacuwsbu bio p5b 5 o0 Olidllae jl Jols slaasl (s (Dastgir et al., 2019)
.(Haghighi Naeini et al., 2023)

S S8 (385 sty 4 9 0355 e |y 1aylid) ol Wlgns o ala e (95 et Sy Jelye I3l g arle s sl3b LB, (938lig) (Sheme 4 a2 L
SSE 2 bl b 255 5 e Jo sla it () (lolid 08 B35l 0 w08 |y (ISl cul ARDL s Sl oalizl e cnl )3 ol 35S0 (55905

15103 2 0400 ABldnusgs 5> g y0abogs slaylil Julos (sl e ol 5l 5 Sler aaw 5 alie cldllas (Arbatli et al., 2022) caly 5 cosesily g Sseoligs




Slwlxo yigd 9 Jbo 90! 45 Il

Alnafea & ) ums @yl ik biw g5y Jlis! jl ol Ui 1155 o s Jlo (it sbasls b Jlb plow slapasls sile (w5 s padls &5 loals (lis
{(Chebbi, 2022

25 5 e 5yl JolS M oyt pis 5 Sblren 51 (o35 38 le s At S5, il b oy 9 e slagtle 31 (S o bl
Bl g0 355 cyol (] 48 39 Jlo JLS] & s Sy by S g s & i Biise Wity b Bligg b Slalus] lazsls 48T 1l )5, iS4l o Slolus]
23055 5 olanel leMbl i 4 ldize ool p oy938) (NgUyen & Nguyen, 2024; Zhou et al., 2023) wisl awils s SLST cdl 3 oge Lids
(Akono et al., 2019; Azadi et al., 2021) xle> S L3l )b by Suwy sauSuais Jolge olgieas SL

5 Coo b ld (o0 03jb 0yl 3j] plows (a3l s ealS sl asls S 505 9 ARDL (slisy (co5l 5l (oSopte b b sl o] o pols (s caoms 5

les Sl Glpl > (o ylik boio €5 (55 (gl (Jaa (Jlo pa3 LS

dlge 9 yiRgF (W9,

(e il oolitl b 485 03l 5 yolid 31T plaws (S ls (Sligy slayld) 12 ST L il o Jlo Jlik bgios 5 o (3038 ggd90 sy & adllas ) o
by b )by a5 s SuST jloalatnl b Juo (pres0 bl o (lpl 3 VY B AYVE bl Jolb s Gaios Sl 090 Cunl i adlyyy Sloj (sl
48,5 118 (olbgy Lo Slisiog dtwd ) ppored Ml e oy Lot Canle Hlale 5l g (63,8 Gun ate | adllas oyl ol 48,0y & yg0 ARDL 63 1u8 j55
(YOF) 550sS 6> llllae 155 L (6455 330, 5 5l Slj] plows (bl slogy (sla)lidy 2 1S L lal )3 o Jlik bgior 5 o (055 g lie (o )3
ARDL 03525 (o595 soaiBy b 5y (9w 095 (P dbaiBl g jlodliial b o5 9w (V4 0F) o 9 687 G5 (V1Y) 57 ool o5 (Ve 03) gl 5 ylgle
Dy o @Bly (eSS 390

CRASH , = B, + B, TEFIX, + B,INDEX, + B;BEST50, + 8,INDUST, + BsFININDEX, + ¢,

il o

olel » Jle ik bsiw #,5 :CRASH

ol 05 s 0y (b Lol £ 5 dslons e plow loj 41 3930 bgis 5 (ke 0] 1 (Y1R) )lSan g ol o (V414) )0 9 J s (polus]
bl o b TV (pone il Jado S5 51 Sy aasd 40T by bl S50 (s L bogis Sy (sl cnmo o 6 50 plas S 53 ot S Ciad 51457 (g5 4
8y oz ol plaew S35 plaew 23l 387y Sloj 0y93 (ul 3 bgis S plgis 4 (lsien 1y plaew o oy ol Bk ol 2l 098 0258 LNTVT oy W
25 Gy pj yge ) ples ik ol 25 0l o0 S

MDD > TV

LNMDD >LNT V (LNTV =-log(1-T V))
2395 031> Lauy g5 308 Jio LiblS wSlis b Jlais! JBs &b 5k 5l asls .l

R(TV, T)=G,(TV, T)=P(MDD > TV)

1 threshold value
2 Logarithmic threshold value




u',&ﬁb 9 @‘)‘é

R(LNTV, T)=G,L(LNTV, T) =P, (LNMDD > LNTV).
D8 Ly S Spgo a |y ol Gl ol plo b Y 5l 55,5 Wl es oS Sblug conesih wiblg jl cawl b olgie 4 R lade Lol 4

R(LNTV,T)= [ PDF(LNMDD, T)dLNMDD

LNTV

-1
= [ PDF(MDD, T )dMDD.
TV

25 il i s 51 bogis G Gl oo 1y 58 Aoleo il Sl @i @b PDF (o o &8

(LNMDD,,LNMDD... LNMDDy)

S92 40l93 ) g0 &y (puglS dian 1515 Jleisl @ @b iploes N o (oIS a8 poll

& LNMDD - LNMDD,; ,,
Y
i=1

1 1
PDF (LNMDD, T) = W[_E

al =y ) cal b g h o o &S

PO ko

solii ol plew a5l ;TEFIX

a5 o33 ymsls INDEX

Fp S s 0. jasls BESTo.

o yails INDUST

J asls FININDEX

2 yglind o131 ol b L

S ploos 1 2Vl 20> s b o i b €550 o o loj iy oage 2y (ool 1o 1 osos 5 Lol e JBgin oS i ] 3 Lages
T b 90 @0 o Wi Clas &) (olaew 55> Ygoms bl e o plogw 5 39800 a1 <855 o Lol Jlaslaew lyie 2 2l axils sl o 1, 855
592l 1) S35 0ai] 53 daome gy CeblE g )l 113 (i WIE) 5,5 (IS alesus 35 48 2 05 0L &8 15 S plaww 5l 500y 4 plaes (59 e alolae
s gl 3] ploews sl 295 0 0315 iles slales gl oyge Calis )3 e < (69lid o> Bl o S 55 53 Do g J S SIBRIL 5 (61K Baa L plas
2 el Tl Sgles g ol Cead S (ol o duslns 05 55 o )ly8 alolas 3)50 3,5 (IS 4lepus Lausgs &5 U8 o druslns |y €855 S plaw 31 i
D)5 oo bl Cad oy (lgis 4 &S ol ol Slaws

S 835l pas L

g (Bhy gldge al 5l (36 (adjl a30)d (il 15wl dmwlos Cusl Bype (G485 Sgu & 45 1) ol wgae S I (U (23] S paSLE
ke sl YL ol )3 9335 0 8y (5508 S qole )3 45 Sl e (il 4y el Jo (e () (g 4T e 1S5 lel oo duuslns |y (g S0 1

ol ol 1y 355 (6 Faloleo S b 5 iz 5 padly (i (5085 gus e il &y




Slwlxo yigd 9 Jbo 90! 45 Il

JWd CS g ooy s LS

ol Gig ol jp &858 00 (adls i e L))o |y (Sl A d2)> (VL A (poygr 50 S8 00 Cam i JbSy olo dw )bl gl oy lejle
535 00 a5 a3l (ol 53 03 Bl (oS 55 5laa5 & lis ol b sl Cand JS a5l e sl ol dusbes ogu cplpbs uloise &)1, 55 0
53,5 o blod ] 3 eS8 i Voo 5l i (S pasls dulxe 3 a5 b

2o Bl Gl Hgdee Jold 1) oy S b (ol aid 93 Glass 5 Mg oS b 55 e e pliadld cunle ulul 1) ey
2 pole GBS 1 g o ogue o Dlass g lops el GBSy g Jlo oyglite iz b3 o S5 a5 GBS pb 1y oyg 3 Jlb sacS b
488 ohglod ondar 9 oo ST5 eeds iy S5 Jlie sl S o s o (35 13 1) 293 0> )3yl LS ) 5 o (Sl 0y0) )3 |y gl ded
090h o8 Sl S5 4y 23V 005 o Sz Jlo pa3LE 13 (o)l o5 oy el g g Aleg el S8 g Caiio als o Wl Sl e )5
2 o350 ala b gl glis g 00,5 o drslore Cad JS (a3l il gl 5> it (asls o] 3 Jlb GlacS )b gjge 0eSile sl (a3 LE 53 pp dslore

ol o ol g3 pols olaeS s sluss

azdly

93 gm 3)S dalys ol Jlainl csedily Jols (6 dasly G 2939 5l S pm > (Sinlen ol o] il adls dgpg (Sinlen <8y > Sloj sla gy o S
o3k 5 41 1 AL o b acmad S s M) &S g ool gl it iy Jole5 s oy Sy gty Vit 12l Sinlan < o 3 48 iloj (50 peite
a5 S 3 g sl pite o 85 Canl (ol 028 LBl (sl o 3 S e S e Job S sy b Jloj sy 9 85 Wlie Lt By remen
Jits 5 ol o 5 1, el il 5 cuSilee Unpuite i odantily Ll 351 g (605,18 omtaonleatdl (gl o )3 sl )y Il g codanily bl o goleal
Ol 5)lge ity > oS Casl 00 polno (9,8 Slaig >l 329 b S o (258 ol sl ) ) S e gl & a5 S e a0 oy Jule )
sl 01 030l (yg 0 sk Jolato Cigel 31 lie ol 0,08 i iy 385 (Lo (slcs o slyeite ()13,

Joo (5L peilo (595 2 (92 rotled o903] @) oo

pp o)Ll

lo yrie oLl Jles! e Loy
BESTa- SYERIRNA -V F-0 —
D@BESTs-) -0.FYYErY sy I
CRASH —Y.oAAYYD < X0 - —
D(CRASH) -F.ASOYFA ceeed Iy
FININDEX LR AAN - YYTE —
D(FININDEX) ~0.-F-0e- e Iy
INDEX -).Ave. vy -.Yafq —
DJINDEX) ~FAYVFAY ceeeyY I
INDUST -v.YasYay .o YF- I¢+)
TEFIX —Y. £ROYY <-FVF I¢)

! Cointegration




u',&ﬁb 9 @‘)‘é

ly By Gta sl by gy 4 Jglite (Slodie 1 lgiced )0 S Sl oalitel 390 sl puiite (392 e pde o g a5 it Ll pas 4 2L
23lged ol 4 3l 550 (ARDL g)) Jse ool )3 98 e 03kl ARDL 0325 (slaaidy L (5)00 (ygi 5 )55 Jo Jl 3685 (150035 ) (055 S psbate (o
ol W yiizo 509 IY) L I(Y) 9 1(+) & dogi (y90 cotosil ol 51,5k (gl gl s 335l owd dy )95 3 459, 31 odliuol (sbljo g sl ayd S5 51 oI (sl ko 45

1 SUSLT o (y905]

o i 32 b 9 G Sejl)d daly S bl Sy 25,5 =Sl 950 ogeilag () 9 52,5 USI gy 1) 3529 (RKen (w)p Car odes (B 9
s 35)2g8 g0 Ll dlas y3 Lo i 5 bl © g0l )3 125 993,500 e ylo> el Lalg) (s 53 () ol 2L T 93 51 e s tite 3lass a0l 3948 oo
pie gy ol sblse 5ol (st sblze (Suililon (clagigeil o & Cuns T oyguilagy (bg) 08) sal (s 3l 68 Jolds ST ) SNl I 5 (pes )3.(VWWAY
g ks monad s b b (o) cnl 298 boyite (m ©dejl)> (Bl olgs 058y I el (S JSE 1j sl yite (13,5 bl )3 (65 Sl I e3lisl
losby sl 5 e Ghoy ol 53 99 b liman teatly (ol (ols 45 35500 age 3 S oo shia gt S g0ty o (SValas 3 (] 38 L
o sl (Sl 1 3yg0 0 ol B 1y ISl el grox o2 9 53| o 39290 L3I 0,5 o0 S50 oyt (doaily (Jolas Lalyy & bgyye ol s im) (re2on
Ont Sasily LI oy St & useeogam uilagy (liSen (9ol (390 (ITVA (s B5) 3551 Cowd 4y ()b s 295 5N el g9 Sl 1y e
O 31w pgd dlsye 53 Al o I3y 8 1 (ool Sl a5l S (sl puite (KBSl @b 423 (s Jol g 13 3900 51 adlllae (nl )3 433y SIS e (sl pite
i A5l o (gl uite 455) g o it 23] ob 43,0

548 ssblen .l sadosliul (Max A) 5l ool (A Trace) o sslis claggel | (o Son slafoy s Car uilog (ot Ghgy olol
M S 5] s demg o ylis 48T blie (1548 ¢ 33,5 0 3y 0, d9mg (2 Ked oy b 4Kkl iue o audys (A Trace) ggesl > wonl yasuie Jgi>
9 (Amax) slogesl b 3)b Jlaxs! .l (astie (A MaX) o)lel 13 by (6,8 & cul o] (A Trace) g (A max) o lo] cglis 395 o 48 pdy cansl o], For
thSar syl Jilio Sl (A8 5950 90 )3 Syl 5 rd) 5 Foaube by 628 i (AMAX) (ygel el 53 425l (28l 55 ol (A Trace)
Sl osodly isled 5 Joda 50 ol ((VWAS ¢yl yilg) 3oy dalgs e yo

Amax 9 A Trace duu}")i Y J}"‘"

<0 Trace Ao,

Jis! mlans Sl lade o Lol g Hlade oloss
sieeee AD.YOYFs \YAFOFS <2000 None

s e AF FAAVAAL YASAAYY FAMARA At most\ =

< YYF FYALFNY IARRE AL < OFVFYY Atmost Y =

A RA Ya.vay-y ARRAA R < OVEPEY At most Y

< APVY 10.FAFY) V1.YAQYY < Yorfoyv At most ¥
.Yy YAFVFPP Y. ATFAA < AYOYAY At most o %

Trace test indicates ¥ cointegrating eqn(s) at the ..-a level

(o Jlaie JSTas)aniel (Siilsl po a0 (ge;]

s 0 Max-Eigen 4o

JLo..;‘ G’a“' ‘s:l):u )L).E.A o)Lai I3 )L.\E.a Slaws
-\ AR AT FeNFAA B TR RTA None =

+ . YOAF YY.AYEAY YY.- AAYE FAAARA At most )

< YYYO YY.OAEYE Y- YVyys < OFVFYVY At most v
ERYNIA YVAYAPY VAXYY-# < OYFPPY At most Y




Slwlxo yigd 9 Jbo 90! 45 Il

< f-90 VF.YPYS. \AZA (N at < Yorfoyv At most ¥
< fYY YAF\FPP Y. ATPAA < AYOYAY At most o =

level ... 5 cointegrating eqn(s) at the Trace test indicates \

S Bl 2,50 (SE o oy Sy i 352 4053
(AEG):a8l; peass ;25155 JST (39051
S 08y (5300 ool b Ul bolasy lej (5 5 gl sl i ((sbaoublacil) sbablas s, | b 53 ol 5188 255,5 ols (VAAY) 51,5 5 USS
5 D05 olatwl Wl 03,8 duns ul)S g JSSIaST Sl polds 51l g s cuslio MolS™ Jlyz poolis 1yy5 0,8 cole,y |y blasl dis b hgy ol 5l ekl (3 Lol .ol
W) Oyge & by &S gl oo ()2 )J}B Lrg‘is "\>|9 S Az O?"ﬂ Lﬁ’)‘l" ] Lflu“’t‘ 9 &BL“ wdls C)i‘
Seilil oo pas H.
Sl e HY

Sliee 25 Jo> 208 & el @l

Sl o (49051 Jgan
2555 UK el
Jloz! o o051 oyl
oo ¥ O YFYYSE-

101! 55 o I3k bollw & 5 S (e

s geoeas IS g jlo ke Ylad geoead (glagSUl g 16 S-Sl g, Ale crezmed glaybg) 5l g ol 0> (o Sk bsi 25 0 S0 Jelge (g y5kaie 4
gl cpl 53 den g0 ables 5l Glunt (gl mizmen g ECM (581 5 55,5- Sl sla gy 5l oalitw] )3 39350 (slacudgizs cle & Jbs opl b 58 eslil ECM
o1 Sl o ity odoolisS g odoily Lslyy el (gl (s il sladg, syl Sl g0l plonl )3 Ul 395§ Sas8 (sladigas 3 o)l 3525 dlor
i (2o 42 )0 ()9 LSy 28 5= USSI gy B 1 gy ol 3 0,8 o)Ll ARDL o 595 (glaaddy b zus s 355 i) 4y g oo dlse (ol 53 &8 ol
&) ) (Staondss g oyiie Blo 4y byyje OMSULe § X0 (paS (lojan yob 4y 1) 55U 13 39> 50 CseelisS’ 5 itendly (slagSl (B9, (ol (rimed Al cod (5590
loyeiie > &Sl & g b g S ren @ i W 5 )l e alicngyd 5 (Stumendgs (gzmen (MSe | Gl W> 4 ARDL (j39) (slaiyeess 1V S o
29 g0 o3l SN oyl J 00095 LSy b piie (xe> a2y 3o (65l

Ddee gupal 1) Cope & (ARDL) ol g5 slaaidy b meudgings sbigy 555 (IS g8

K
a(Lp)Ye = ) bill,q)Xe +8W, +u,

i=1
all,p)=(1—-a,L— azLZ — e —aplP)
bi(L,qe) = bio + by L + by L2 + - + by L7 ,i = 1,2,3 . k

s )ob Slas L

1. Error Correction Model




u',&ﬁb 9 @‘)‘é

e arly jeize iY

e 2 0as a5 )5 4 (s slayuite o Kie

Jio 00 43 3 IS 4y s gr (sl e Slias (K

Peoy b yite Sl Sopn o byye diy sloaidy Sl i

e dily yite 4 bgyyo disgy 4ddg slass P

(30 VYVA (g 855) - umo 4385 L 13ig 0 slyeiin b« Sloj 339 ¢ ool sl ywiin davajl (20 iile (obab (gla i )15y ‘W

14 q1 q2
Y =a+ Z a;Ye; + Z byiXie—i + Z byiXop—i+ -+ bioXip + byoXpp + 0+ Uy
i=1 i=1 i=1

s S Jitune (clo e X g o5 dtanly puiie Y )1 55 a8 ol g Xy Ky Y (sl ity sloddBy ol 5 4 g @ @y P U opl o

Oniza 5 Sododily Calpd 355l (gl 9 g0 03] (e38 Saily Jolss 5l Blyoul s e pus s glaie 4 ECM (5801 5 (sligy ol o Jo (056 g Jl
sl SBCY 35,105 aingo aig Gl jlro olslp digs Jde g ARDL(Y, =, +, =, V) Jdo calslae 4 bgypo o oigS oy g Uas gl e oy 354l
035 1, (F) gz > Jso 0l cslas el 335l 1 ol gl ol 05

(L2 5991) ARDL (g, &1 ol 55 (o 5L bgdw £ 53 o (e -F Jgoa

Dependent Variable: CRASH

Method: ARDL

Model selection method: Schwarz criterion (SIC)
Selected Model: ARDL(\, -+, +, -, -, V)

to,lel 4 by yo Jloo! teulps SIS gyl Line o L] 3 sl 51 Gyl NS Sl e ETIC LN
<o Y0 YYAFAN O < YYAVE AR A7 CRASH(-Y)
RNid SYYY-VFE ARV ARE —AVYYY. TEFIX

<o 8 SYAYYYAY < FAVEA —  YAYVERY INDEX
<V SV EYYYYA < YPYY- - —+.A¥aVAq BESTo-
SRR R AN < YYO-£¥ —+ YOOYA- FININDEX
RN —Y.FEANY RYIVN 2 —+ Yf00aY INDUST
ceYY -Y.2AOOFY RERFLN -0V FVaY INDUST(-Y)

-+ A4 YAYYYPY < YPAYSA YA C
OS5 Dlasio

. 4Y9.FY ISV, 20 FEVS SOV SIS - AFAVEY S g
\ARRA AR Oamly myg0 okl FAEYIN JS 6l Liso o Lo

JS 615 Lo Lol Jlazs|

ailign Jaa lin J ye Sibles

1 - Schwartz Baysian Criteria(SBC)




Slwlxo yigd 9 Jbo 90! 45 Il

LS‘.&)ALO ):Ld dlf}dﬂ}&wyusu‘))‘ P ‘_JLO )I)l.t 1995..» C)J)**L"d‘)-’ ‘JAA )QARDL db% 69@‘ ol 3)51){ C._{Lb 4J4>9.0Lu)).u )J)l}aj} )L:.cw
Gl 48,55 a5 3 1y (glaasy Juo
.,\wl.a‘_;o 2 U)ywtuy)] )J)MM)B Ll 045 bJLﬂm‘to)‘w] )‘JE.LMJLM)@ t.,uu‘)..o ALY )lbgl.usw)).g LSI)-’

Ho:f =0
H,: 8 #0

235 0 )1 ooy )90 o Cono pjo)al Aoy oS

ﬁl_ﬂl -

CSE(B) SN

il g oo dunlio 0ad dumloe /A0 linebsl pdaw 13 N-K (o311 do 3 b oS Joan T osel cawd 40 T o)lol ¢ pun and b 3, b oy 3590 13 (65 oaenas (6l

|T|>t

N—k

N R

b el ol 3 a93im 35 (110 ) jho b 5 45,5 18 o 4l 3 geil s csose o 5l 5555 Jpin € os deulons T 3llasy

2, dtinly g Jae pste (po bl D g 0 IV a8 5y J.tbb&)l.)&:w(ﬂi ) 55 390 cops 42D luebsl Co pi
5 ol 45 ABle o 5 b iy s ol gl iliolne Lzl 5 A8l o = IVYVT- b iy oy gy yolis ol plows (asls Jue ype amesi b silae
Dyl s Jlojayed (b ylpl ;5 o Sk bofi 5 duoyd 720 liebs] pdaws )3 jboliae 36
Ligis 5 2 3 (6085 03}l Lol Amd o L & wblce o o5 byl o L blize Jlais) 5 dlio =+ YAYESY 1l Jio 15 (ods o3}y Lol e oy
il e 1o )30 (gllas ojly 45 slsline 3l gl ol o Jbo I3k
9.\...«»)‘.)‘54 —’Q\\GVRV9—’VAQVA' 9-’&\‘&VN’L b)")’ K.A‘A‘J),A}(ws 5)5.5 L.ga b) WUA}L"’ 9uJLo uA>Lw BIL] )5): J).w [\l ua}‘.w lem)uu.n wl)ap
ol 33 o Sl bsias 55 51 555 it ool 45 3,15 9uise ) ) ol &5 Ao <o VWY 5 =80 5 oo WA by i & el y o) el silosbne ¥ Loz
s3ly oo 8> AD izl geans )3 Joline g ite 43 (ol
Dgr Algd 5 oo 4 F 05l 15 o ans b canl 0ad o3litul Folol 51 igm0)S) Jse (1390 5 (sime oy sl
{Hoiﬂlzﬂz =.=0,=0
H :B#=p,#..# [, #0
2352 L8 oo 290 o om0l Ay &S

£ _ ESS/(K-1)
RSS /(N —K)

duglio 0 dpslons 07 (X ) las daw ;3 N-K g K-V (olil @layn b oS Joun F L odel s 4 F o,lel jis 4029 5, b (s 3590 93 (665 powrencd 5y

F>F

e ies . P . K-LN-K
0) sho (55 5 48,5 )15 Sl 4ol 5 (9ol @b (g21e e ( “ )

ol g8 e 0y ( b Jodo Fjl gt oad aple F 31 00445 0

aw 2 Jdo (o) dme g odd abydy HO 0o 2l Jgda F 1 jieS oads duwloes Fjlide o 550 13 09 dlss s (ze Jdo JS 720 il o ps b cdls

ol 306 3y90 (Sgaw)Sy e como e opl 5 Blolel 4 dmgi b 3,5 i )3 2l )90 /20 )lsebo!




u',&ﬁb 9 @‘)‘é

ARDL(, (s cboslogdly (sl ol g (laodl 5 Iy (Koot 355 el slaiygej] 0 3y 5 Jbo gl como 5 slisl j1 lueb] Jgus psbate &y

WS )5 (payp 098 0y s s Y)

Jie (s g 9e il guls .0 Jgua

sardis slagyge;] FERY

LM Jb s Soradg5 (y905] Prob-=- .yvvs

A L e iy Sleaanl (yg0] Prob-- xva4
1 Prob=- yasy

(S0 Lo y) g ral sllas poc G505

35 3525 Jlpo (Stuan 395 5 gy slbd il ly (Hlodl JSitio 0 351 658 53 amd 0 (LS G5 Jsi > et slages] @l & s plen

"\"‘S@ Y ol .))91).2 in” CSJLJW)J)A] L}’I LY

2] o Gty dbaly cpl 1K (ol pito 4 bgape ey ol s 95 o o3litul by Jde olen 1 (53Y93 5 (2 y) Jto cotesily oylel dwlie (¢l Cpimens

_ b)) by +by b, 1o
" 1-4LP) 1-¢—..m 9y

25550 L8 Gseil 2390 25 4 s B (Ghgy el 31 ol il (¢ el &S ol gy sl S

HO:ZP: $ —1>0
i=1

lezpz 4 —-1<0
i=1

oo & Sl o il il Stosily S5l s 4 ko olisS gy dlasly AT by 3 ] osaily 6 by b LSEBL) o 359 pis Sl s (clmigus 3

ol Cdantly (5 alal) b (Suilil o 3529 i blie 4008 laie 35 Sy 458 9 AL Sl S Gl po

39 o 135 3o Calpd Jlno Bl gacme y1 g S Al yuito iy b ol Egomo ) Sy 20 il i 3,90 90 el (sl
¢ -1
i=1

P
25,
=1

P

el dlasly 3939 b (Suslsl vb g 0dd ) o dusyd il 5 Sy T piae g T93Ves & oy g o alyl Slu polie sllas )8l esel cawd 4t 3llas a8 S

Ded e abply

1 - Banerjee
2 - Dolado
3 - Mestre




Slwlxo yigd 9 Jbo 90! 45 Il

ansyd cplply ol yidi (FYIYY) yiame g 93Y93 (s Jodo (Jlymu jlade 5l sllaeynd L 5l sue cpl 4SOl 5 4 bl oo Cawd 4 =YEAM ply Slwloxe o)le]

0.114459 -1
0.033814

A AWl b b zosed Jdo (gla psie Cplpll Dad o 3y il dlayly 3939 pas p  us ho (g

= —26.18859

anl 03 Jols 5 g0 4 Slusles oLl

HWIKVIKW IRV Sy Y]

S ohal 33 Jlo il bois &5 Jao sl o ally 50038y 9 93¥ 5 (2% gl 3l oolitl b oo sily (Joles a5l lizelol 5 gy Wleo (5055 51 (g

sl s ) 55 Jgda 50 e iy dayly (ol 5l ol ol iy oo

©ao wily (e gl £ Jgae

Dependent Variable: CRASH

tolel 4 b o Jlais| Tl S5 5 (5o Line ool 3 Jaitial 51 3l GRS S S
eV Y -0.00V\OF EARRVARAY -+ £EY AN TEFIX
<) “YAVYYEVE EARRE AV -+ YyYyvay INDEX

Ry -Y.-afvvyy o YPYAY -+« VYYAYD BESTa-

Y R ~Y.fYPA. c oYY —+ YMAPY FININDEX

LAY -V.¥..2V% o YOYPY -+.Y#+-244 INDUST

~YYY Y.oFeqh- «.+qYfaa < YAAFT) C
ol slagyge;

.)9»}‘_540 o3&l ol 00 45‘)‘ fup‘).s la.wy ASVM ..\ALo.mJ )5.’)«750 9 Y sl ..\JLo..mJ b)LoT Ml?u )‘ \d)b[«: uLJ U?")T L;I).»

15

10

-10 4

-15 T T T T T T T

1 Structural Stability
2 cousum

% cousumq

4 Brown




u',&ﬁb 9 @‘)‘é

14

12
10
08
06
04 -
02

0.0

024

0.4 T 1 T T T T T T T T T T T T T T T T T

CUSUM , CUSUMQ (y3051 .9 JSu

ol 015 ) (103 A0 lyobo] alold) Blos s 55 (ysp (55025 Slony ygione 5 (55025 (51w 3903 395 o etnlie o jshailan

o) wil oad )l (lirabol alold I jlages ST 9 398 0 4B pdy (HUBLe CunSl pis (e yhuo ) ddl il )13 Glieb] alolé (g o0 W] 3905 )51
Slyts (8L Sl (2025 Slony el | izman 295 0 byl (U Lo CunSll 3929 5 3) (HIBLs CunSlS ple oo jho 40 )b (1Bl 03,5 gl | el
35 g0 odlitol sl SLEL 5 B colpd 6yl 51 Bl & olKin (prod Slowy pdome o)l ] i 5 (igmen S clpd > Soilatis

ECM s mowas 951

b s ye (ECM) (gllas: gesomass (g5 i el sl ARDL (5801 b cosansily Jols (550] 5By 48 3,13 399 olSal gl Sl38le s 1o &Sl & dorgs b 3 cles o
sl oxd o35l 125 Jgi2 3 o gl & wdges ygl 1y s gromias (658Ul Juo (sl 130 05 1) 55,

b onad Jio (modd Y Joua

JUL oy e Bl il o901 ol 0l dolore Lo

ECM¢-Y) -+ YOAVAY <+ YYQYA -\Yevfey

Dol o Jadad A Bygd 53 050 S Jale pie jl o yd YO 093 y2 13 Jdo jd 45 dad oo )lis Al o =+ YOAY ol oS 53 [ECM(-))] ad oy dlon o

il e Moy YO Cdedily Jole Cuow g i Gy iy

S5 4 g Sy

3k ot slapals e Saortly 5 SaoolisS Lslg) b b 45,5 0,00 ARDL o 5l el 1> Jlo 3l bgs &5 2 38,85 Jelge (i B b g3y ol 5

5 S S i &8 b eloy (e (B 033 (L epglid ST plasw (el oS ol L e 25l | ol (sladiBly 5 ) Jdo Aty ke 5 dileyus
e X5 ol sine g g o AVYVE— ke b jolis 315 plas aSls ke oy LS ol )3 o Sl bogier 5 5 (6 yblins g (siio 51 Siom ¢ Jlo asls
(Abbasi Sir et al., 2022) sl gulis b &bl syl am> Lialidl |y il 55 bk gedy Jlaisl 5l oo (o151 plges) alebeo b5 plao 15 LinlS o8 ol 3] simd sl
9 TIFEY— oy b (0 03jl (as i (pizmen 29 00 Sllug (Rlj8l a3 9 (SWsdads Jials 4 e plaws (55l (5o (20l A (LS oS Cesl o

b5 bl zgys 05550 5 03,8 sl )l ale pr 53  Slisabll Lolucsl Klg5 o S 15 Loy (315, (648 gm0 > LidlS aS Cowl ] oaimd Ui oo o5V Loz

*.Error Correction Model




Slwlxo yigd 9 Jbo 90! 45 Il

Luolyo 5L Jldy p (ol g (slacuwslw (35 digej 45 (BOshkouh & Keshavarz, 2018) 4 (Asadi & Kazemi, 2018) slaadl b 4" gloecs Samd i34l
ol

bgis 55 2 (+ BYFVAY—=) 4y b Carinor a3l g (+ YOOVA-—) o asls ((» AFVAR—) Loygr 550 €8 b oty asls ko 3] conl o ol ;500 ]
Kargar et ) ing, gl b yolo sl o Ll s Sy 2085 )3 (555 018 ol (534 5 sl slosisy 3,80as 53 inlS o8 ol o S o 351
Gbs il o)lys (Tamrinia et al., 2023) adlles gl 5 5 30 sl )il (63, Shos (slo o i slp oM sla s lis jl eolaiwl p e (al., 2023
20385 5 Yl (S155505 b SISy sl & iy 08 15 ologty bl anl )l (I8l il iS5 (385 DML 1 a3l b los s Sy (5lo it
i b S oasls IS 655z 13 e oeite olsisds 5 435 )18 455 3,90 (AMINT Mehr et al, 2021) i Jlallls 53 35 sy etin b S 3
1y 5k bgies 45 451 45 5 Jlo el ol ik 93 )3 Siilottnr i 51 (9305 W50 «stno 5 o slaadls 2 lojen ol o el Jo )3 oyl sl 005
(Agustia et al., 2020) 4 (Akbulut & Hepsen, 2021) cldllas y3 0l j5)l55 salsd alie (1S o o gis

Pl (a3 L3 03294 oy Jlo 5l bgiw &5 4 Canmd jlaline 5 (e culpd s> oy 3)90 sl puiite (olod &S 0 asedio 5 Jio Cdesily by (o) 52
Wyl aloyw 55k 3 o 55505 5 caSlle Hlslo a5 amd o Ui zobgdy ol cpl b Lis b yiie e 50 |y pl oyt wtedily )3+ SEYAN= o byl oI5
sl Lslyo 00 ploxl (£3gm (e Jljl 3 o5 (Alnafea & Chebbi, 2022) iags gl b 4l (ul 298 e Crgusme )il Lo Sy (sl 13 (o0 Jole
adllas 1 505 sgm 5l Wbge LRl (e LS L] loj 53 ylge395 g (M e b)) Sy Jloinl cly (1l L 3 o1 plows s By 45 2l i adllas ]
ol S ] (glosiiS yos s plows bgiw &35 50 Slg5 o cyoly Bos b (sl 13 00 <y )li8 Ao yus lulua] a8 o5 o)Ll 35 (Nguyen & Nguyen, 2024)
Ol Colls LS GL e jd (Sl liebl 5 STylasl Hlb,y Cuedl 1+ XTYYANN—) Caosdds Jdo pd (618 033l (adls ko dog b oo & dogr b danaidly
3,8 0By ol 8 o il (Zhu & Fang, 2023) o (Zhou et al., 2023) cldlbs & gy

3 oo 85 Sloj 1 Sl s b e sl 488 oy (558, o bl 5 (Sl s e el Sl s ) sy ol s e 5
ol ol (Akono et al., 2019) wh o il SAeMb) ST s o3l dlawslgdy o i 5oy Jloinl el o (giges oYl Jass &y pll Laie L31 (gjloley
s 53 Cysiomad S Lay) bgis Sy L2l )3 elabanly L2 Wlgie o by cublad o ol oas ST 5 0as 3135 3 (Azadi et al., 2021) adllas
a 4355 L ARDL iS5 ) onlizl ety ol 53 251 wilyd SliL U3, 1 La5S et Wlgie (oolaidl 5 Jlo (slmosly 5.5 L ooy (sl Je I oozl (M
5 (Dastgir et al., 2019) sla ingh > aSls wul azily csosih g Sseolig Lalgy lojed 3y5lp 1 oYL Cobll dapste aex slads )y (¢ 55Lb
ol 045 0 )lsl 59y cpl (S yil 4 5o (Heydarpour & Khajeh Mahmoud, 2014)

ol snoin Glr o5 5 sl Sl 4 LSTM 5 (dsla JSi o pas laaSied sille (sgiae (b laeinysS | s pSo e b pdl clllas 05 (g |
G a5 amd e i Bains glaadl o pols e wyp (Jls ol b (Andrew et al., 2024) wlazsly (g 5YL cdy w glagbsy b dulie 5 a5 wlasl
Oy iy BTG U3, 51 (g bolas (sl Julod Al oo lizman igd (95 0155 jlo oog 9 Lasiye (Slapadls (olal 2 & (Sh90 3 (3 Sloj (s (o sa e
oS 3g ke g )blas oy )b adlas oyl > dacS b (6,135 150 g SMolas wos ¢ SWigbads jl S peite S5 liear by Jb 8 b ol adls ¢l
(Akarsu & Suer, 2022) 1l e Jto p onial)) sladus b oaiSanl

5 g Jlazs (g folins gt 285 o35y i 5 gkt 1] plas (3L 390 ol sl (sl a5 > (E8lS & el (s (5285 () ol <ggezne 5
2 sl gla)lg5le dngi g gl (slacusliws dgute (ST cdlad (il sl 3 (535 Culiw Comnl ks g9550 (al 230 SIS Ol 2 1y Jle

OFTed d\w; Jl> 5 dl.m)l)'b. oS ] d‘ )§)Lu 9 ] l.:.u:l)&h L;U;QJ“JAJ dl‘&auﬂhﬁ;‘ asl b e asllao L}.’.l ('*_9‘...0 ] )‘)'lg dhuua&l.&} Cagdy L5t-°‘)




u',&ﬁb 9 @‘)‘é

Akyildirim et al., 2022; Hassas Yeganeh ) s)ly (5385 (6,138l g cyllas 4 5Ls g ol YL Colpods (oud 1l blwgs ply 53 (s pdscamd ¢)ly]
(& Moloudi, 2011
AWYO Sloj 03b 3 oyl (eyg 55k (sl sadls 4 bgs e Lo ookl 390 (sloodly 4 ol Canst .l olacosgize (s o500 lidss plo len imgs o)
Oszen )il (IS sl pasls ) eslaal pg> 3)l sg2g 5SS aloy gl b (Mallin sl ofign (o slajlil s 4 @S eress ISl 5 0302 VY-V I
loss (5)513,5 Glaj L g VLo ©pp0es laodls o Lo 51 izpon 298 gl (ul (390 59 £55 535 0233k 4 e el (o Jlo i b o a3l

wbcudgize lian Lol )y Ly Lalgy Julow (ol wlio culslE ARDL Jao aSil o6 ) e 0gMeds 015 2959 b Sialonl (sloodld g (55010l gllas dgn5 Jlozs]

5 LSTM 5le (lo (6,55 (slapte )8 L (stius Sloj (60 slosbgy S 5 51 odia] ldllas )5 o 305 oo sl 0 slas slacydguoms 5 il 4 255 b
b Slolaa! (asls s (I8 G lew (o)ld) (slaasls wan] laings )3 g e omomed b (il b Jse i iw € b 345 o2lizsl Random Forest
9 shadlaie yorby Gk e slalie (slaJudod plosl 98 (o) p 5383 sobodr Jlib bgiw ) (BLdplyy Jelge (i B2y Juo 3)ly |y geb g (w5 pa3lid
S slacalin oy it 188 sl LLolss sl e o o503 o 3985 @Bly 50 o 8 eli5y] 5 0l (s piyoress 3 Slgige 555 il csloools §l o2lizul
w03 )5 o 3590 bgiw lagsyliw 3 1) )ik sbayasli 5 g3ladl

by 63815 & 3gui5 b gl 3] plosw duoyd g5 iy s sloles 5 dolo s 3l )i Cunlins sl (solainly Blg5 e adllao ] (sl (50,15 g 5
Cby @l beS b obggde B)b jl Wlgce (S Cwli (pizen a3 (il 1) byt Sun g 03l I3l il (S698aE g oo p2ye pgas & plow
e (sl i, ialS & 115 e 13k sl gl b sl il 5 oy liSapleyes o Slgus olis,] e o bisal 09> 93 S a5 simsing B ol (685 (glmdgus
A8 ) SS sk Sl (als ) are (i Wl ey il 5> Sy sladan 5 diide cla)lpl drg woles 3 S S8 Sl llyd
‘_’,@M‘ .'93 QS)LM':UQ

W00)S oyl Sl i8S B g goled dllie ol 5,55 50
‘j’,b)-\s 9 ,gw.‘"‘”

23,5 (o0 (1,48 9 a5 ko) ()b Lo a4 gl nl Jolye (b 3 & LS (el )
&8lo 2l

)l 359 (o 2LaS 45 gud ol ddlllas ploal o
b Colos
W 5 5l90




Flawlo Gigd g o 90! 45510l

References

Abbasi Sir, S., Hashemi Gohar, M., & Faizi, A. (2022). Modeling the factors underlying the behavior of shareholders in the securities market
Tehran (Study case: Isfahan Mobarake Steel Company). Modern Researches in Decision Making, 7(1).

Agustia, D., Abdi Muhammad, N., & Permatasari, Y. (2020). Earnings management, business strategy, and bankruptcy risk: evidence from
Indonesia. Heliyon, 6(2), e03317. https://doi.org/10.1016/j.heliyon.2020.e03317

Akarsu, S., & Suer, 0. (2022). How investor attention affects stock returns? Some international evidence. Borsa Istanbul Review, 22(3), 616-
626. https://doi.org/10.1016/j.bir.2021.09.001

Akbulut, O. Y., & Hepsen, A. (2021). Finansal Performans ve Pay Senedi Getirileri Arasindaki iliskinin Entropi ve CoCoSo CKKV Teknikleriyle
Analiz Edilmesi. Ekonomi Politika ve Finans Arastirmalari Dergisi, 6(3), 681. https://doi.org/10.30784/epfad.945770

Akono, H., Karim, K., & Nwaeze, E. (2019). Analyst rounding of EPS forecasts and stock recommendations. Advances in Accounting, 44, 68-
80. https://doi.org/10.1016/j.adiac.2018.10.002

Akyildirim, E., Bariviera, A. F., Nguyen, D. K., & Sensoy, A. (2022). Forecasting high-frequency stock returns: A comparison of alternative
methods. Annals of Operations Research. https://doi.org/10.1007/s10479-021-04464-8

Alnafea, M., & Chebbi, K. (2022). Does investor sentiment influence stock price crash risk? Evidence from Saudi Arabia. The Journal of Asian
Finance, Economics and Business, 9(1), 143-152.

Amini Mehr, A,, Bajalan, S., & Hekmat, H. (2021). A Study on Return Data Behavior in Tehran Stock Exchange and a Regime Change Prediction
Method Based on Deep Neural Networks. Financial Management Outlook, 11, 145-171. https://doi.org/10.52547/jfmp.11.34.145

Andrew, X., Chen, Y., & Supasanya, S. (2024). Forecasting Stock Market Crisis Events Using Machine Learning Methods. Crisis Alert.

Arbatli, E. C., Firat, M., Furceri, D., & Verrier, J. (2022). U.S. Monetary Policy Shock Spillovers: Evidence from Firm-Level Data.

Asadi, G., & Kazemi, K. (2018). Study of the Relationship Between Stock Price Crash Risk Using Negative Skewness and Dividend Policy in
Companies Listed on Tehran Stock Exchange. Financial Management Outlook, 22, 9-28.

Azadi, K., AzizMohammadlou, H., Tasaddi Kari, M., & Khedmatgozar, H. (2021). The Effect of Financial Statement Readability on Stock Price
Crash Risk and Shareholder Behavior. Financial Accounting Knowledge, 8(1), 121-144.

Boshkouh, M., & Keshavarz, F. (2018). Examining the Relationship Between Managerial Overconfidence and Stock Price Crash Risk. Financial
Management Strategy, 6(2), 192-217.

Dastgir, M., Sakiani, A., & Salehi, N. (2019). The Effect of Financial Constraints on Stock Price Crash Risk Considering Accruals Effect.
Accounting Knowledge Journal, 10(36), 67-90.

Eqtesad, A., & Mohammadi, O. (2023). Portfolio Optimization Through Expected Return Forecasting Using LSTM Neural Network, Random
Forest, and ARIMA. Financial Management Outlook, 13(43), 9-28.

Haghighi Naeini, K., Khanjani, M., & Rastgar Sorkheh, M. (2023). A Combined VMD-LSTM Model for Predicting Tehran Stock Market Prices.
1st International Conference on Management, Industrial Engineering, Accounting and Economics Empowerment, Babol.

Hassas Yeganeh, Y., & Moloudi, A. (2011). Corporate Governance and Shareholder Value Creation. Industrial Management Studies, 9(23),
233-261.

Heydarpour, F., & Khajeh Mahmoud, Z. (2014). The Relationship Between EPS Forecasting Characteristics by Management and Risk and
Firm Value Aimed at Foresight in Decision-Making. Financial Analysis of Securities, 7(2), 25-46.

Kargar, R., Bayat, A.,, Mohammadi, A., & Mohammadi, M. (2023). Designing a Financial System Dynamics Model to Predict Performance
Variables in Selected Companies on Tehran Stock Exchange. Islamic Economy and Banking Quarterly(44), 407-437.

Nguyen, A. T., & Nguyen, N. T. (2024). How does investor sentiment affect stock market crash risk? Evidence from Asia-Pacific markets.
Cogent Economics & Finance, 12(1), 2422959. https://doi.org/10.1080/23322039.2024.2422959

Tamrinia, A., Moradzadeh Fard, M., Nazari, R., & Bani Mahd, B. (2023). A Combined Model for Predicting Financial Crises Based on Free
Cash Flows: Evidence from Iran's Capital Market. Investment Knowledge, 12(46), 757-784.

Zhou, L., Chen, D., & Huang, J. (2023). Stock-level sentiment contagion and the cross-section of stock returns. North American Journal of
Economics and Finance, 68, 101966. https://doi.org/10.1016/j.najef.2023.101966

Zhu, Y., & Fang, W. (2023). The Complexity Behavior of Big and Small Trading Orders in the Chinese Stock Market. Entropy, 25, 102.
https://doi.org/10.3390/e25010102



https://doi.org/10.1016/j.heliyon.2020.e03317
https://doi.org/10.1016/j.bir.2021.09.001
https://doi.org/10.30784/epfad.945770
https://doi.org/10.1016/j.adiac.2018.10.002
https://doi.org/10.1007/s10479-021-04464-8
https://doi.org/10.52547/jfmp.11.34.145
https://doi.org/10.1080/23322039.2024.2422959
https://doi.org/10.1016/j.najef.2023.101966
https://doi.org/10.3390/e25010102

