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Abstract: A quantile regression model was built under the smooth transition mechanism with the market
volatility index (VIX) as smooth transition variable to study the non-linear effects of the US stock market
on most of the global stock markets. The transition position of the smoothing mechanism model can
describe the sensitive point of global stock market to the US stock market, and the transition slope
describes the conversion rate of interconnectedness. The empirical results show that there does exist
nonlinear mechanism transformation in the correlation of international stock markets, and that almost all

global stock markets are subject to the impact of the US stock market. Moreover, under different
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quantiles, the conversion rates between different mechanism are not identical. Evident difference is found
under low quantiles, which suggests that the correlation between financial markets is mainly due to tail-
risk conduction. Then the collected data was divided into three sub samples and were studied respectively
using the proposed model. The results show that there is a significant difference between position
parameters during and after the crisis. During the crisis the position parameters decreased, and the
correlation improved significantly under low quantiles, indicating that the proposed model is feasible to
study the dynamic correlation between financial markets and that the exogenous variable VIX has a
considerable influence on the correlation between financial markets. This provides a new perspective for

international investors and policy makers to consider the impact of the US economy on global equity

markets with the help of the VIX,
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Tab. 1 Descriptive statistics of stock index return
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Tab.2 The value of smoothing mechanism transformation test LR statistics
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Tab.3 The result of parameter estimation of regression model of smooth transition points

7=0. 05
il ¢ 4

=0. 25

r=0.5 r=0.75 7=0. 95

B g B

B B B B2 P B2

SZ7S 21.6 4.7
FTSE 16. 6 27
N225 16.1 4.4
HSI 16.0 38
GDAX 15.5 1.3
MIB 13.8 40
SMSI 14.9 35
BFX 15.5 37
KSI1 16.0 38
PSI 16. 6 12

0.327 5870.152 15" 0.164 31 0.122 43 0.092 34 0.072 81 0.203 90 0.035 90 0.032 43 0.090 70
0.800 05 0.637 55 0.629 71 0.710 87 0.626 18 0.717 13 0.619 23 0.686 56 0.643 14 0.723 85
0.466 05 0.515 91 0.286 63 0.317 43 0.222 44 0.305 48 0.382 74 0.293 97 0.500 75 0. 274 28
0.515 44 0.428 64 0.247 83 0.387 58 0.217 60 0.354 05 0.399 83 0.378 47 0.118 44 0. 452 66
0.937 25 0.762 57 0.922 96 0.792 52 0.801 62 0.775 14 0.768 66 0.786 48 0.894 86 0. 827 36
1.397 30 0.835 61 0.883 48 0.839 49 0.707 19 0.808 08 0.658 35 0.775 02 0.810 07 0.767 02
1.134 42 0.711 63 0.918 37 0.762 56 0.705 76 0.737 11 0.719 98 0.698 48 0.519 69 0. 745 46
0.839 55 0.580 67 0.596 00 0.665 48 0.604 54 0.668 11 0.612 33 0.693 23 0.470 01 0. 664 64
0.380 61 0.431 31 0.22569 0.332 46 0.169 76 0.322 41 0.160 64 0.332 46 0.463 79 0.377 45
0.454 14 0.208 45 0.095 48 0.101 91 0.123 04 0.121 08 0.114 57 0.146 54 0.343 98 0. 356 92
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Fig. 1 Volatility index (VIX) and S&P500 index return
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Tab. 4 Parameter estimation results of the smoothing transition point regression model before crisis

=0. 05 =0.25 7=0.5 =0.75 =0.95
BeHg 4
B B2 B B2 B B2 B B2 B B:
SZ7S* 233 0.7 —0.148 24 —1.456 01 —0.181 41 —0.304 79 0.025 16 0.205 58 0.204 55 0.716 69 0.335 68 1.905 36
FISE 15.1 7 0.482 57 1.12833  0.42103 0.509 14 0.513 02 0.604 48 0.519 98 0.674 32 0.489 20 0.508 10
N225 17.0 3.8 0.14748" 0.731 24" 0.065 14" 1.399 08 0.16580 1.096 23 0.257 95 1.196 14 0.331 18 2.230 56
HSI 16.1 42 —0.062 43" 1.029 52* 0.085 97" 0.956 07 0.21055 0.670 21 0.22594 0.084 31 0.358 92 —1.023 41
GDAX 17.6 4.6 0.743 44 1.54555"  0.74904 1.41275 0.682 22 1.433 90 0.687 60 1.629 15 0.615 47 —2. 106 69
MIB 155 4.9 0.58090 1.016 86  0.54949  0.995 84 0.455 38 0.956 26 0.458 84 0.687 13 0.494 66 0. 615 42
SMSI  17.5 6 0.634 57 0.745 85" 0.53006  1.23393 0.509 75 1.283 93 0.509 81 1.454 83 0.508 86 0. 341 97
BEX 16.5 2 0.41750 1.113 20" 0.34390 1.14217 0.38856 0.827 99 0.468 88 0.876 75 0.455 34 —0.018 22
KS11 17.5 7 0.312 76" 0.91545" 0.179 95 0.888 14" 0.18247 1.191 85 0.288 40 1.103 96 0.552 79 1.818 36

pPsIt 178 27 0.698 48 —0.140 53 0.003 55

0. 541 66

0.088 59 0.841 04 0.041 55 1.177 92 0.347 98 1.277 31
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Tab. S Parameter estimation results of smooth transition point regression model in crisis
7=0.05 7=0.25 7=0.5 7=0.75 7=0.95
Jilgi= c Y
B Be B B B B B B B B2
SZ75 19.4 2.9 1416997 0.062 63° 1.129 75 0.095 48" 0.577 60 0.048 98 0.530 57 0.033 84 0.053 79 0.080 06
FTSE 14.7 6 2.138 88 0.588 82 1.15745 0.628 96 0.744 85 0.708 88 0.544 22 0.649 56 —0.093 85 0. 781 98
N225 14. 4 36 2.256 07 0.521 26 0.666 39° 0.228 59 0.869 47 0.223 36 0.462 77 0.268 26 —0. 214 350. 252 23
HSI 12.7 34 2,067 85" 0.422 18 1.85724 0.41586 0.901 81 0.347 8 0.816 62 0.353 10 —1.392 08 0. 438 25
GDAX 13.9 34 2.05309 0.707 28 1.140 35 0.68579 1.039 25 0.729 58 0.920 24 0.713 88 0.965 99 0.832 23
MIB 13.0 15 3.130 50 0.682 09 1.399 47 0.742 65 0.941 62 0.724 85 0.550 61 0.668 19 —0. 219 26 0. 720 78
SMSI 12.9 5 2.85952 0.63742 1.16520 0.692 34 0.724 22 0.609 11—0.094 61" 0. 603 54 —0. 654 37 0. 700 44
BEFX 13.4 25 2.39383 0.51531 137089 0.607 45 0.922 73 0.624 67 0.903 64 0.618 87 0.273 13 0.713 04
KSI11 15.8 2 141106 0.388 99 0.606 62 0.31569 0.50544 0.331 82 0.37272 0.324 04 0.530 60 0.456 55
PSI 14.4 20 1.097 56 0.163 39" 0.077 197 0.071 82" 0.452 05 0.102 51 0.478 88 0.183 96 0.902 45 0.478 91
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Tab. 6 Parameter estimation results of smooth transition point regression model after crisis
7=0.05 7=0.25 7=0.5 =0.75 7=0.95
Jilgi= ¢ 4
B Be B B B B B B B B2
S77S 22.8 0.2 0.287 8570.401 5470.015 48" 0.307 53 0.067 39 0.234 96 0.191 60 0.128 77 0.082 22 0. 256 22
FISE 15.5 49 0.585 57 0.784 84 0.670 94 0.753 06 0.662 70 0.758 78 0.605 29 0.731 31 0.717 09 0. 741 85
N225 17.7 0.2 0.767 45 0.533 98 0.481 94 0.307 03 0.433 25 0.330 96 0.545 57 0.217 29 0.776 14 0.162 75
HSI 16.9 5 0.33220" 0.405 41 0.278 89 0.392 92 0.227 12 0. 349 23 0.450 90 0.376 67 0.296 00 0.451 63
GDAX  17.6 1.3 0.890 24 1.066 65 0.958 69 0.994 48 0.843 44 0.957 47 0.921 85 0.908 31 0.916 98 0.917 22
MIB 13.9 6 1.636 08 1.130 25 1.241 50 1.064 08 0.915 43 1.021 77 1.000 65 0.986 26 0.730 87 0. 860 23
SMSI 17.8 27 1.170 65 0.788 67 1.073 86 0.917 41 0.946 94 0.862 50 1.065 85 0.875 34 1.186 52 0. 702 84
BFX 18.2 17 0. 818 28 0.890 01 0.779 47 0.741 50 0.824 63 0.758 23 0.800 07 0.725 01 0.948 58 0.701 24
KS11 16. 8 3 0.190 74" 0.379 29 0.102 29 0.398 57 0.161 96 0.345 14 0.152 44 0.375 85 0.136 48 0.357 59
PSI 17.6 6 0.259 3170.190 68* 0.084 02 0.200 98 0.178 00 0.122 59 0.210 43 0.076 87 0.333 50 0.155 89
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Tab.7 Parameter estimation results of generalized smooth transition point regression model

e . ’ ’, 7=0.05 7=0.5 7=0.95
B B2 B B2 B B>

S77S 21.6 4.9 1.0 0.324 67 0.15587" 0.09409 0.07288 0.014 36 0.091 82
FTSE 16. 6 49 2 0.804 14 0.63746 0.607 84 0.717 13 0.584 42 0.727 62
N225 16. 1 4.9 2.8 0.471 42° 0.510 85 0.22203 0.304 08 0.528 02 0.274 05
HSI 16.0 37 13 0.530 72 0.428 64 0.231 28 0.35075 0.11844 0.452 66
GDAX 15.5 4.7 1.1 0.942 33 0.776 07 0.801 65 0.77522 0.90289 0.827 78
MIB 13. 8 2 36 1.41532 0.83294 0.700 38 0.809 04 0.81583 0.766 59
SMSI 14.9 20 14 1.22231 0.71163 0.70576 0.737 11 0.519 58 0. 745 47
BFX 15.5 49 32 0.839 55 0.580 67 0.60566 0.668 15 0.470 01 0.664 64
KSI11 16. 0 49 21 0.377 68" 0.431 31 0.16976 0.32241 0.46379 0.377 45

PSI 14. 6 25 12 0.454 14 0.208 45 0.123 04 0.123 37 0.34399 0.356 93
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Tab. 8 The value of generalized smoothing mechanism transformation test LR statistics

SZ7ZS FTSE N225 HSI GDAX

0. 405 4 2.9652 10.3110 22.7627  5.5328

MIB SMSI BFX KS11 PSI

7.097 6 0.047 2 0.099 5 0.267 8 0.108 4
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