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Switching( 1) Modelling Raut by MS(2)

Equation for Raut:
Coefficient Std.Error t-value t-prob

Constant(0)@Raut  0.00137281 0.0006063 2.26 0.024
Constant(1)@Raut -0.00172974 0.0004244 -4.08 0.000
Raut_1(0)@Raut 0.308406 0.02436 12.7 0.000

Raut_1(1)@Raut
Raut_2(0)@Raut
Raut_2(1)@Raut
Raut_3(0)@Raut

0.251278 0.03976 6.32 0.000
-0.0963938 0.03656 -2.64 0.008
-0.208296 0.03577 -5.82 0.000
0.0813865 0.02983 2.73 0.006
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Raut_3(1)@Raut -0.00697637 0.03265 -0.214 0.831
Roil_1(0)@Raut  -0.0416019 0.04122 -1.01 0.313
Roil_1(1)@Raut  0.0270644 0.02221 1.22 0.223
Roil 2(0)@Raut  0.0400881 0.04079 0.983 0.326
Roil 2(1)@Raut  -0.0191199 0.02955 -0.647 0.518
Roil 3(0)@Raut -0.0171242 0.04813 -0.356 0.722
Roil 3(1)@Raut  0.0430724 0.02747 157 0.117
Rban_1(0)@Raut  0.0526068 0.04758 1.11 0.269
Rban_1(1)@Raut  -0.0205229 0.1118 -0.183 0.854
Rban_2(0)@Raut  0.0103809 0.05731 0.181 0.856
Rban_2(1)@Raut  -0.225074  0.1186 -1.90 0.058
Rban_3(0)@Raut  0.140298 0.05240 2.68 0.007
Rban_3(1)@Raut  0.151262 0.09964 1.52 0.129

Equation for Roil:

Coefficient Std.Error t-value t-prob
Constant(0)@Roil 0.000655670 0.0003684 1.78 0.075
Constant(1)@Roil 0.00109086 0.001871 0.583 0.560
Raut_1(0)@Roil ~ 0.0339332 0.02070 1.64 0.101
Raut_1(1)@Roil -0.00208708  0.1958 -0.0107 0.991
Raut_2(0)@Roil -0.00707678 0.02229 -0.318 0.751
Raut_2(1)@Roil  -0.0821070  0.2043 -0.402 0.688
Raut_3(0)@Roil  0.0419216 0.02033 2.06 0.039
Raut_3(1)@Roil  -0.0552607  0.1909 -0.290 0.772
Roil_1(0)@Roil  0.0568538 0.006273 9.06 0.000
Roil_1(1)@Roil 0.205113 0.07946 2.58 0.010
Roil_2(0)@Roil  0.00534860 0.01312 0.408 0.684
Roil_2(1)@Roil  0.0709322 0.1276 0.556 0.578
Roil_3(0)@Roil  0.00148050 0.01765 0.0839 0.933
Roil_3(1)@Roil  0.0528786  0.1301 0.406 0.685
Rban_1(0)@Roil  0.0864135 0.02841 3.04 0.002
Rban_1(1)@Roil  -0.0334240  0.4324 -0.0773 0.938
Rban_2(0)@Roil ~ 0.0380962 0.02951 1.29 0.197
Rban_2(1)@Roil -1.30964  0.3900 -3.36 0.001
Rban_3(0)@Roil -0.00562044 0.02936 -0.191 0.848
Rban_3(1)@Roil  -0.670816 0.3655 -1.84 0.067

Equation for Rban:

Coefficient Std.Error t-value t-prob
Constant(0)@Rban 0.000983454 0.0003891 2.53 0.012
Constant(1)@Rban -0.000449487 0.0001287 -3.49 0.000
Raut_1(0)@Rban  0.0507153 0.01777 2.85 0.004
Raut_1(1)@Rban  0.00135639 0.01340 0.101 0.919
Raut_2(0)@Rban  0.00512803 0.02087 0.246 0.806
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Raut_2(1)@Rban
Raut_3(0)@Rban
Raut_3(1)@Rban
Roil_1(0)@Rban

-0.0194327  0.01463
-0.00977994  0.01937
-0.00817786  0.01265
-0.0383243  0.02550

-1.33 0.184
-0.505 0.614
-0.647 0.518
-1.50 0.133

0.0169690 0.005927 2.86 0.004
0.0110776 0.01807 0.613 0.540
-0.000411522 0.007945 -0.0518 0.959
0.00515788 0.02159 0.239 0.811
-0.000344678 0.008475 -0.0407 0.968

Roil_1(1)@Rban
Roil_2(0)@Rban
Roil_2(1)@Rban
Roil_3(0)@Rban
Roil_3(1)@Rban

Rban_1(0)@Rban
Rban_1(1)@Rban

0.281674 0.02390
0.284614 0.03028

11.8 0.000
9.40 0.000
-3.28 0.001

-0.0874925 0.02667
-0.0262677 0.02904 -0.904 0.366
0.111741 0.02939 3.80 0.000
0.0250841 0.02487 1.01 0.313

Rban_2(0)@Rban
Rban_2(1)@Rban
Rban_3(0)@Rban
Rban_3(1)@Rban

Other coefficients:

Coefficient Std.Error
scale[0](0) 0.0189401 0.0002983
scale[1](0) 0.0117986 0.0001883
scale[2](0) 0.0117695 0.0001239
scale[0](1) 0.00846965 0.0002455
scale[1](1) 0.0305087 0.0004127
scale[2](1) 0.00264962 6.191e-005
L[1][0] 1.00000e-100  0.0000
L[2][0] 1.00000e-100  0.0000
L[2][1] 1.00000e-100  0.0000
p_{0/0} 0.926929 0.01039
p_{1]1} 0.859359 0.01674

log-likelihood
no. of observations
AIC -17.6980996 SC

18892.929
2127 no. of parameters 71
-17.5090845

Linearity LR-test Chi*2(35) = 38383. [0.0000]** approximate upperbound:
[0.0000]**

Regime-switching scale; variance matrices:

Regime 0

Raut Roil Rban
Raut 0.00035873
Roil 3.5873e-104 0.00013921

Rban 3.5873e-104 1.3921e-104 0.00013852
Regime 1
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Raut Roil Rban
Raut 7.1735e-005
Roil 7.1735e-105 0.00093078
Rban 7.1735e-105 9.3078e-104 7.0205e-006

Transition probabilities p_{i|j} = P(Regime i at t+1 | Regime j at t)
Regime O,t Regime 1,t

Regime 0,t+1 0.92693 0.14064

Regime 1,t+1  0.073071  0.85936

Used ergodic probabilities to start recursion

VAR(1)-GARCH(1,1) Jao L2955 (o

S w2y ()
Variable Coeff  Std Error  T-Stat  Signif
*hkkkhkkkhkkkhkkhkkhkkkhkkhkkhhkkhhkkhkkhkkkhkkkhkkhhkkihkkhkhkkhhkkhkhkhkhhkkhkkikhkkihkkihkkihkkhhkkikkihkkihkkhhkkikk
*hkkkhkkkhkkkhkkhkkikhkkikhkkikkihkkik
1. Mean(RBAN) -0.000598453 0.000085663 -6.98611
0.00000000
2. Mean(ROIL) 0.002557010 0.000785198  3.25652
0.00112789
3. Mean(RAUT) -0.000797388 0.000279023 -2.85778
0.00426610
4. C(1,2) 0.000202820 0.000091171  2.22462 0.02610677
5. C(2,1) -0.001628892 0.000781572 -2.08412 0.03714891
6. C(2,2) 0.000008506 0.000630362  0.01349 0.98923424
7. C(3,1) -0.000685054 0.000133438 -5.13389 0.00000028
8. C(3,2) 0.000006265 0.000422987  0.01481 0.98818335
9. C(3,3) 0.000001349 0.000397819  0.00339 0.99729403
10. A(1,1) 0.211848168 0.034580644  6.12621 0.00000000
11. A(1,2) -1.389287937 0.243383385 -5.70823 0.00000001
12. A(1,3) -0.132077184 0.048179513 -2.74136 0.00611862
13. A(2,1) 0.035826656 0.002481213 14.43917 0.00000000
14. A(2,2) 0.058721622 0.035480016  1.65506 0.09791195
15. A(2,3) 0.007605799 0.008365597  0.90918 0.36325733
16. A(3,1) -0.012687559 0.005971894 -2.12455 0.03362458
17. A(3,2) -0.083339726 0.063809744 -1.30607 0.19153018
18. A(3,3) 0.100930629 0.054979572  1.83578 0.06638958
19. B(1,1) 0.937461558 0.008111324 115.57442 0.00000000
20.B(1,2) 0.875819182 0.109029536  8.03286 0.00000000
21.B(1,3) 0.073284675 0.018450411  3.97198 0.00007128
22.B(2,1) -0.004606871 0.000835472 -5.51409 0.00000004
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23.B(2,2) 0.961266115 0.005883725 163.37714 0.00000000
24.B(2,3) -0.007358018 0.001347643 -5.45991 0.00000005
25. B(3,1) 0.000231572 0.001957729  0.11829 0.90584114
26. B(3,2) 0.015511526 0.018456884  0.84042 0.40067319
27. B(3,3) 0.966004974 0.005190138 186.12316 0.00000000
28.D(1,1) 0.270487589 0.037244001  7.26258 0.00000000
29.D(1,2) -0.919639889 0.386455483 -2.37968 0.01732774
30. D(1,3) -0.066734330 0.066627613 -1.00160 0.31653600
31.D(2,1) -0.008564168 0.003859531 -2.21897 0.02648905
32.D(2,2) 0.079636118 0.036495921  2.18206 0.02910545
33.D(2,3) 0.005090813 0.009323415  0.54602 0.58504912
34.D(3,1) -0.006773548 0.008595816 -0.78801 0.43069366
35.D(3,2) -0.032992152 0.100894978 -0.32699 0.74367167
36. D(3,3) 0.304647234 0.045981440  6.62544 0.00000000
o 5, (@
Variable Coeff  StdError T-Stat  Signif
KAKAKRAKRAKRAXR AKX ARAA AR AR AAKR AKX AKX AR AR AR AR AR ARARAAAAhAhAdhhhhhidhidridihiiik
*hkkhkkhkkhkhkhkkikhihihkihikhk
1. Mean(RBAN) 0.002030969 0.000369841  5.49146
0.00000004
2. Mean(ROIL) 0.000000000 0.000000167 9.57872e-04
0.99923573
3. Mean(RAUT) 0.005652907 0.000580319  9.74103
0.00000000
4. C(1,1) 0.001169465 0.000418534  2.79419 0.00520298
5. C(2,1) -0.005830333 0.001339875 -4.35140 0.00001353
6. C(2,2) 0.003903318 0.001932148  2.02020 0.04336307
7. C(3,1) -0.001539951 0.003316699 -0.46430 0.64243108
8. C(3,2) 0.009346748 0.001073463  8.70710 0.00000000
9. C(3,3) 0.002017567 0.000338079  5.96773 0.00000000
10. A(1,2) -0.076765386 0.028981889 -2.64874 0.00807933
11. A(1,2) 0.130663258 0.023331500 5.60029 0.00000002
12. A(1,3) -0.696430389 0.034926908 -19.93965 0.00000000
13. A(2,1) 0.149873990 0.032101081  4.66881 0.00000303
14. A(2,2) 0.524042143 0.022299351 23.50033 0.00000000
15. A(2,3) 0.288158679 0.052691172  5.46882 0.00000005
16. A(3,1) -0.033094353 0.019460084 -1.70063 0.08901297
17. A(3,2) -0.138000910 0.014747984 -9.35727 0.00000000
18. A(3,3) 0.347756579 0.030703338 11.32634 0.00000000
19. B(1,1) 0.766071278 0.017262570 44.37759 0.00000000

20. B(1,2)

-0.148560693 0.015304626

-9.70691 0.00000000



VOV ] AYaA Jlor Y9 o)l —piia Jlo

Ol gl okl clalllas ale aslilad

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

B(1,3)
B(2,1)
B(2,2)
B(2,3)
B(3,1)
B(3,2)
B(3,3)
D(1,1)
D(1,2)
D(1,3)
D(2,1)
D(2,2)
D(2,3)
D(3,1)
D(3,2)
D(3,3)

-0.253213711 0.029864402
0.085165389 0.028702458
0.724861682 0.020808382
-0.484557057 0.057919681
0.233477034 0.017449329
0.123872513 0.012320322
0.852302032 0.015603378
-0.093075557 0.052130467
0.071481468 0.047673321
-0.710327560 0.106382670
0.492123918 0.107644638
0.209192089 0.082812232
2.069769726 0.081137178
-0.125989300 0.030988654
-0.040218634 0.024937728
-0.226790120 0.047169385

-8.47878 0.00000000
2.96718 0.00300544
34.83508 0.00000000
-8.36602 0.00000000
13.38029 0.00000000
10.05432 0.00000000
54.62292 0.00000000
-1.78543 0.07419080
1.49940 0.13376940
-6.67710 0.00000000
4.57175 0.00000484
2.52610 0.01153362
25.50951 0.00000000
-4.06566 0.00004790
-1.61276 0.10679610
-4.80799 0.00000152
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Study of Shock and Volatility Spillovers among Selected Indices of the
Tehran Stock Exchange Using Asymmetric BEKK-GARCH Model
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Abstract

The main objective of this study is to investigate shock spillovers and volatility
over the selected indexes of Tehran Stock Exchange including the automotive and
parts manufacturing group, banking group and oil products group in the period of
13™ December, 2008 to 21" November, 2017. In order to that, MS-VAR model
and Asymmetric BEKK have used. The results showed evidence of standard
leverage in both regimes, as The results in the zero-order regime indicate the
interaction of the Shocks and volatilities of each group on the Shocks and
volatilities of other groups, and the past volatilities of each group relative to the
past Shocks of that group contributed to the current volatility of that group in the
zero-order regime. The results in first regime also showed that the news of the oil
products group did not have any significant effect on the volatility of the
automobile group, and vice versa. While Shocks transferring between banking
groups and petroleum refineries, and between automobile group and banking
groups are two-way. Also, the volatility of the banking group affects the volatility
of the oil products group and volatility spillovers between petroleum product
groups and automobile group is one-way.
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