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Abstract

This paper aimed at investigating the risk spillover mechanism between the groups of chemical products and banks & credit institutions with
the passage of time and compare it with the volatility spillover mechanism between them. For this purpose, we used the daily data from March
2009 to February 2021. Also, we used the Filtered Historical Simulation (FHS) method for estimating Value-at-Risk (VaR) and the Granger
causality test for risk spillover existence. Our results showed a bilateral spillover between the two groups for Lags 1 and 2. Also, for Lags 3 to
5, there was a unilateral spillover from the group of chemical products to the group of banks & credit institutions, the opposite of which was
not significant. However, investigation of volatility spillover between these two groups revealed absolute stable unilateral spillover from the
group of chemical products to that of the banks & credit institutions. The investigated groups in the risk spillover field and the VVaR estimation
method distinguished this paper from other studies.
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Introduction

As an essential aspect of interdependence between financial markets, information transmission specifies how excellent or bad the
generated information could be transferred from one market to another. This phenomenon, which affects market’s financial risk, is
investigated via risk spillover. Risk spillover is a notion that examines whether risk creation in a market leads to risk creation in another
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market or not. This mechanism, which effectively helps investors to manage their portfolios, uncovers market co-movements. Since
investors in a stock market may choose stocks of different sub-market groups, studying risk spillover mechanism in interdependent
markets seems crucial. It shows how a generated risk in a specific group of stock market can generate risk in other market groups. This
is vital for portfolio risk management. Therefore, this study investigated risk spillover mechanism between two critical groups of
Tehran Stock Exchange (TSE), i.e., chemical products and banks & credit institutions.

Method and Data

In this study, financial risk was estimated by the Value-at-Risk criterion through Filtered Historical Simulation (FHS) method. Then,
the Granger causality test with 5 lags was utilized for determining risk spillover existence. The groups of chemical products and banks
& credit institutions listed in TSE from March 2009 to February 2021 were selected as the research data.

Findings

The results showed that there was a bilateral risk spillover between the two groups for Lags 1 and 2 and a unilateral risk spillover from
the group of chemical products to that of the banks & credit institutions for Lags 3 to 5 for the entire study period. However,
investigating volatility spillover to complete recognition of spillover mechanism showed a complete unilateral volatility spillover from
the group of chemical products to that of the banks & Credit institutions for Lags 1 to 5. Another lateral recognition was obtained by
dividing the period into two equal parts. The results revealed a complete unilateral risk spillover from the group of chemical products
to that of the banks & credit institutions for Lags 1 to 5 in each divided period.

Conclusion and discussion

Based on the findings, there was a significant stable risk spillover from the group of chemical products to that of the banks & credit
institutions, which meant that any generated risk in the former group would stably overflow to the latter group at least 5 days after the
risk was generated. However, there was no significant stable risk spillover in the opposite direction. In fact, despite the existence of
bilateral risk spillover in Lags 1 and 2, the results of the split periods did not confirm the risk spillover from the group of banks & credit
institutions to that of chemical products. Therefore, according to such evidence and existence of unilateral volatility spillover in the
whole period, the risk spillover from the group of banks & credit institutions to the group of chemical products was much weaker than
that exerted in the opposite direction and could be thus neglected.
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1. Value at Risk (VaR)

2, Filtered Historical Simulation (FHS)
3, Semi-Parametric Method

4, Parametric Method

5. Non-Parametric Method

6. Granger Causality Test
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1. Basel Committee on Banking
2. Shen
3. New York Mercantile Exchange (NYMEX)



VE Ol (V) gl o5leh cpp o 5loh s Sl e o a5 oyl oy ke Al

2B sl lods b me 630 Og3T b 1) Sy 5 Sty (2 m0 53 5500 Al (10 003 a3 S0 (3Lt B
S5 38 5L 4 S L Sl b 5 e oS ! Of saasolias gl Jfass s S e VAR g, S ebline Llsls
Sl s s GacSn ) e 3515 3925 Sl L3 S S UL 4 i L Sl S e Lol T and 1 s g
Badien Jame UL g3 pl o i S Sl S

553200 Glllas (VL dale oS | ol el el 5 Sos Jle L 4 5L Sl s G 51 Sy o Shasn
Sy 52y e o5 il 3 (S&P 500 a2) sl Slysl 5 WTH) s S5k o Sy 525y inllian as ((2015) s
e 83 Sk 3 6ol Slas 4 bl cpl Bl S D3 s Ol pas a5 Wsls 0L T sl s 55 ol e St
Olgots Smsy Some 03 ool sl el sl el Slos o B SG L L aaiy f) hoo Bl e | S gy e opl 258 o0
e N o 83 53 5 SR gE S sl | Sty s oo Sl S ke Ope3T Sl 5 Sy
(S (53 Ol oy Sl i s Ol 5 5 S 58 52 (2007 o3 am 5 SIa il 02 planil 35 o (sl st
Ll a4 i L 5 Ol 5 5y 85 ol 0T Bas0lis Gl Jrassy Ls S s ok Sl bl 5 el 5 o
2 aS G b J s el sdalin Sy o Llo o JL 4 S e JotCa lad b sy e 5 Co S Gl
w33 5 S rass sla ialS 51 S s e b ki L 4 Ol e Bl s SL ST s s o Se sy
plew SBL L @b 5 (015 e 5 bVl andllans s go (slas 528 o SLLL G Sty v OLES ooy
53 o L 8 i, Sl esline | s TS [ a8 5 a8 o e (DLl plem Slasll 4 Ol s e 5 1Sl
L do sla,5n S lsley Glusl 5L & Ok s o 5 el Jlsler Blosl 150 5 (BN 5o oS AL, BEKK = 525 gl
Sl (2013) ol ol 5 oo sl 0l pleil iisis (gla 505 6l 0 5 Lo C]a“ s e gl alie ol Slsliae
IS 3l o i 0T B0l (b ol e 38 e DLl 685 Ol plem sl o 1 (b
e 33 Sl S il sl syl s (O, o) Ol 5 (s wos) Sl Slsle Slusl S0 e (solsbas
ol o G 31 B (ol ) 655 5 (s os2) el Slashil o b6 ol s A el e O o s
s 3L O 33100 48 IS @ el o o alie

T3S 5 o 3 88 ol S G slasl3l L3 1y Ol Sy e (2019) IGIS S 5 S 80u | 30
S5 e b3l 5o 1y e 5 Sate Sy e 2l S e Sleslie 1L e glaslib o Sss o o 02 G2
Ll easls 501 F 50 e 5 e Sy S50 Sulalas AU s Gt St s e Sy 45 il T s S el
Coasd ot Sty oot o | l3bine e Sy 03 S (s 2l @ S L 5l Sy o) AR sdalig OF WS
A Sogd Sl e e Sy 5o bl sy @b bss e Sy 53 501 55 5B A 5 s el 5 0L A
oS 53 goblae Ew‘)‘btud,‘..&a)&iu%@i)}bﬁjbj)\ FA S S 3l e Sl sl ey et
e 3 PSEC A sdalie i 4y 4 Sl e Sy 3 S K 5 o Cead e Sy 1 e Salsd A sdalie O
I oarle 5 (Sl ol e Cad) S LU e Glalle 5 500 e (Sl s a5 55 55 (2018) (53,58l 5 (2018)
DL e Sy JUEH I 550 (2018) (g5l 5 515 Sl copl pesde s S pw) p sline Sley slaesl oo 1) Ol )

A3 S s p 2ol S e Ggasl Sl eslizad LI, Ol g uwﬁJsu»uj(iju»u)ngj\)-\{g(g\j,-,l-o;),y

1, Cross-Quantilogram

2. Vector Auto Regression (VAR)
3. Du & He

4. Malik & Hammoudeh

5. Alotaibi & Mishra
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. Skewness

. Kurtosis

. empirical distribution

. Historical Simulation

. Kuester

. ARMA-GARCH Method
. Bollerslev

. Barone-Adesi

. Standardized Returns
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1. Simulated Returns
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Figure (1) Daily return of total price index of Chemical products and Banks & Credit institutions groups
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Table (1) Descriptive Statistics of Chemical products and Banks & Credit institutions groups
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Table (2) Estimation results of ARMA(3,1)-GARCH(1,1)-N model for Chemical products group
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Table (3) Estimation results of ARMA(1,2)-GARCH(1,1)-t model for Banks & Credit institutions group
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Figure (2) Conditional variance series for Chemical products group
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Figure (3) Conditional variance series for Banks & Credit institutions group
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Figure (4) Return and 99 percent Value at Risk (VaR) for Chemical products group
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Figure (5) Return and 99 percent Value at Risk (VaR) for Banks & Credit institutions group
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Table (4) Augmented Dickey Fuller test statistics for Value at Risk series of Chemical products and Banks &
Credit institutions groups
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Table (5) Granger Causality test for Value at Risk (VaR) series of Chemical products and Banks & Credit

institutions groups
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Table (6) Augmented Dickey Fuller test statistics for conditional variance series of Chemical products and Banks
& Credit institutions groups
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Table (7) Granger Causality test for conditional variance series of Chemical products and Banks & Credit
institutions groups
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Table (8) Granger Causality test in the first subsample for Value at Risk (VaR) and conditional variance series
of Chemical products and Banks & Credit institutions groups
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Table (9) Granger Causality test in the second subsample for Value at Risk (VaR) and conditional variance
series of Chemical products and Banks & Credit institutions groups
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