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Fig. 1 Transmission mechanism of jumps and diffusion
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Table 1 The descriptive statistics
FTSE 3221 5.51E -05 -0.092 6 0.093 8 0.0117 | -0.1392 | 11.0803
SPX 3211 2.55E -04 -0.094 7 0.1096 | 0.0123 -0.3674 | 13.8612
HSI 3183 1.11E -04 -0.1358 0.134 1 0.0152 0.0159 12.191 1
KS11 3007 1.36E - 04 -0.1117 0.112 8 0.0126 | -0.6851 13.381 4
STI 3024 5.46E -06 -0.106 3 0.088 7 0.0113 -0.242 8 12.944 4
Y, DAX 3242 2.00E -04 -0.074 3 0.1080 | 0.0136 | -0.0201 9.273 2
N225 3 141 1.05E - 04 -0.1211 0.1323 0.015 3 -0.5262 | 11.360 8
BVSP 3162 2.95E -04 -0.1210 0.136 8 0.0169 | -0.0279 9.1916
CSI 3105 1.17E - 04 -0.0915 0.089 3 0.017 5 -0.500 9 6.6919
RTSI 2994 -1.23E-04| -0.3945 0.1639 | 0.0221 -2.1855 | 43.4197
SENSEX 2953 4.06E -04 -0.116 0 0.1599 | 0.014 1 0.021 8 15.217 4
© 4 000
@ ( HF) (IF) (CF)
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1
Table 1 Continues
FTSE 3221 0.010 4 0.008 9 0.029 4 0.001 4 4.168 3 32.499 7
SPX 3211 0.0129 0.0103 0.045 2 0.003 5 4.42717 29.444 6
HSI 3183 0.015 8 0.014 4 0.042 0 0.001 6 5.468 7 56.779 5
KS11 3 007 0.0113 0.010 0 0.027 9 0.001 1 5.5252 55.526 7
STI 3024 0.016 4 0.0135 0.042 4 0.002 0 4.730 4 40.791 0
h, DAX 3242 0.0117 0.009 0 0.0359 0.002 3 3.3196 20.153 0
N225 3141 0.021 4 0.017 3 0.044 1 0.002 0 3.997 3 32.746 9
BVSP 3162 0.0112 0.009 9 0.036 9 0.001 4 6.000 9 66.324 1
GSI 3105 0.026 1 0.017 8 0.058 0 0.004 3 2.1995 9.7212
RTSI 2 994 0.0230 0.020 7 0.079 2 0.002 8 9.012 4 135.514 9
SENSEX 2953 0.0152 0.013 4 0.0457 0.002 2 4.78717 39.857 4
FTSE 3221 0.009 6 0.006 6 0.046 9 0.002 9 3.616 3 26.267 2
SPX 3211 0.008 4 0.005 2 0.0455 0.003 7 4.0412 26.892 2
HSI 3183 0.0113 0.009 9 0.036 3 0.001 6 5.144 5 50.621 0
KS11 3 007 0.008 9 0.007 4 0.0322 0.001 6 4.8922 46.094 9
STI 3024 0.0123 0.007 1 0.059 0 0.004 1 3.717 8 28.218 4
o, DAX 3242 0.010 2 0.005 9 0.046 0 0.003 6 2.940 2 16.854 2
N225 3141 0.008 3 0.005 6 0.024 4 0.001 5 3.540 8 29.088 4
BVSP 3162 0.008 3 0.006 5 0.044 2 0.002 1 5.36717 56.354 6
CSI 3 105 0.008 3 0.004 8 0.022 2 0.001 8 2.259 1 10.555 7
RTSI 2 994 0.003 1 0.002 1 0.080 3 0.002 2 24.054 9 731.419 7
SENSEX 2 953 0.003 3 0.002 6 0.024 2 0.000 8 9.046 7 173.649 2
2007 4 3 2019 12 31 {y h
o} .
1) ( ) - ap
2 ay an Bu Bu Vi Vo 0
0 N
B Ba
2) Y
2 B B 0 ( ).
( ) A
( 3).
( Bz]) A22 All
( Bi) - O Oy 4
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Table 2 The parameter estimates of CFJDEC model
CFJDEC
B B ) ap Y Bai Bxn Q1 [257) Yb

FISE 0.221 9% |0.094 37** |0. 114 6 |0.035 9 [1.190 27* |0. 113 0™** 0.261 4*** |0.052 9*** |0. 130 3™** | 1.348 8§ ***
(0.0000) | (0.0000) |(0.0000) | (0.0000) |(0.0000) |(0.0000) |(0.0000) |(0.0000) |(0.0000) | (0.0000)
X 0.599 6™ |0.197 67** |0.067 5™ |0.046 2 [1.065 8 |0.119 8™** [0.419 8 *** |0.005 0*** |0. 106 2 |1.442 7***
(0.0000) | (0.0000) |(0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000)
- 0.335 1% |0.098 17** |0.088 1*** |0.045 6 *** [1.317 8** |0.098 27** [0.328 8 *** |0.034 0*** |0.043 8™** |1.207 2***
(0.0000) | (0.0000) |(0.0000) | (0.0000) |(0.0000) |(0.0000) |(0.0000) |(0.0027) |(0.0000) | (0.0000)
sl 0.254 477 10.092 37 |0.092 1% |0.045 3" [1.211 5™ |0.084 6™ [0.237 8 |0.044 9™ |0.084 27°7* |1.232 7***
(0.0000) | (0.0000) |(0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0002) | (0.0000) | (0.0000)
Sl 0.249 5% 10.090 8™** |0.090 0*** |0.044 0 [1.199 4°** |0.081 8™** [0.228 6 *** |0.041 7*** |0.079 7°** |1.220 9 ***
’ (0.0000) | (0.0000) |(0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0001) | (0.0000) | (0.0000)
DAX 0.285 3% |0.107 4™** |0.096 4 |0.049 6 *** [1.292 5% |0.096 5™** [0.326 8 *** |0.049 8 *** |0. 114 6™** |1.467 2***
(0.0000) | (0.0000) |(0.0000) | (0.0000) |(0.0000) |(0.0000) |(0.0000) |(0.0000) |(0.0000) | (0.0000)
225 0.357 8% {0.083 9™ {0.089 9™ [0.043 37 |1.508 0™ [0.035 0™ [0.122 1™ | 0.014 3" ]0.033 4™ |2.657 8 ***
(0.0000) | (0.0000) |(0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0663) | (0.0000) | (0.0000)
BVSP 0.253 8™ |0.084 57** |0.085 5 |0.040 9 |1.365 3™** |0.102 9™** (0.337 5*** |0.048 3*** |0.119 8*** |1.380 9 ***
’ (0.0000) | (0.0000) |(0.0000) | (0.0000) | (0.0000) | (0.0000) |(0.0000) | (0.0000) | (0.0000) | (0.0000)
sl 0.579 6% |0.027 17** |0. 156 2 |0.025 1*** [1.170 7°** |0.041 4™** [0.056 0*** |0.025 8 *** |0.024 8** |1.205 4 ***
i (0.0000) | (0.0000) |(0.0000) | (0.0000) |(0.0000) |(0.0000) |(0.0000) |(0.0000) |(0.0000) | (0.0000)
RTSI 0.493 6™ [0.105 6" |0.045 4™ 10.053 8 *** |1.237 27 |0.003 8 ** {0.216 3*** | 0.0022 |0.078 5** |1.060 3***
) (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) |(0.0000) | (0.7125) | (0.0000) | (0.000 0)
SENSEX 0.303 1% {0.103 27*** 0. 119 7*** [0.052 6*** {0.760 9*** | 0.011 9" [0.186 6™** | 0.0057 |0.044 1™ [2.007 0***
i (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) |(0.0667) | (0.0000) | (0.6801) | (0.0000) | (0.000 O0)

GMM-PF P e 1% 11

3
Table 3 The crossfeedback effects and persistence of jumps and diffusion
CFJDEC
By, By, By, By, B Ay A Ay Ay

FTSE 0.423 0 0.1955 0.205 8 0.628 8 | 0.8260 0.201 1 0.101 2 0.092 9 0.367 4

SPX 0.700 3 0.340 0 0.127 3 0.7471 | 0.967 5 0.100 6 0.142 3 0.007 4 0.327 3

HSI 0.561 4 0.2100 0.1856 0.4365 | 0.7919 0.226 4 0.1120 0.087 5 0.107 7

KS11 0.417 7 0.206 5 0.164 1 0.4499 | 0.7136 0.163 3 0.114 2 0.079 6 0.212 1

STI 0.406 0 0.200 5 0.154 2 0.427 1 | 0.690 6 0.156 5 0.109 7 0.072 4 0.198 6

DAX 0.4855 0.263 9 0.200 0 0.6882 | 0.8924 0.200 3 0.156 5 0.103 5 0.361 4

N225 0.649 9 0.432 8 0.081 6 0.3917 | 0.8223 0.292 1 0.348 9 0.046 5 0.269 6

BVSP 0.447 4 0.203 3 0.212 4 0.6856 | 0.869 5 0.193 6 0.1189 0.109 5 0.348 1

CSI 0.870 2 0.088 7 0.089 5 0.116 7 | 0.8933 0.290 6 0.061 6 0.048 1 0.060 8

RTSI 0.565 0 0.219 8 0.007 3 0.3831 | 0.7333 0.071 4 0.114 2 0.003 5 0.166 8

SENSEX 0.567 4 0.367 6 0.024 4 0.4083 | 0.7530 0.264 3 0.264 5 0.012 6 0.2217

A

=]
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Table 4 The percentages of jumps and diffusion in variance and parameter estimates of jump components
CFJDEC
vy Vo V,% C M G Ky Ty
0.949 277% | 3,032 5% | 2.672 77
FTSE 2.90E -05 1.10E -04 [20.16% -0.0421 | 0.236 1
(0.000 0) (0.000 0) (0.000 0)
0.880 37 | 2.956 0** | 2.511 27"
SPX 5.20E -05 1.10E-04 [32.30% -0.0528 | 0.2403
(0.000 0) (0.000 0) (0.000 0)
0.532 47 | 3.765 6*** | 1.548 §7**
HSI 7.40E -05 1.50E-04 [33.11% -0.2024 | 0.2595
(0.000 0) (0.000 0) (0.000 0)
0.932 77 | 2.986 0 | 2.719 6™
KS11 3.00E -05 7.20E-05 [29.25% -0.0306 | 0.230 7
(0.000 0) (0.000 0) (0.000 0)
0.925 67 | 2.992 4% | 2,728 47
STI 3.00E -05 8.60E -05 |26.13% -0.0299 | 0.2277
(0.000 0) (0.000 0) (0.000 0)
1.206 3% | 2.986 7*** | 2.711 9***
DAX 4.90E -05 1.40E -04 |25.84% -0.0409 | 0.299 3
(0.000 0) (0.000 0) (0.000 0)
0.434 07 | 4.351 3% | 1.353 87"
N225 1.50E - 04 9.40E -05 |60.80% -0.2208 | 0.259 7
(0.000 0) (0.000 0) (0.000 0)
1.149 5% 1 3,029 2% | 2.717 7***
BVSP 8.40E -05 2.10E-04 [29.03% -0.0435 | 0.2809
(0.000 0) (0.000 0) (0.000 0)
0.457 4% | 3.324 07 | 1.760 3***
CSI 1.70E - 04 9.50E-05 |[63.66% -0.1222 | 0.1890
(0.000 0) (0.000 0) (0.000 0)
1.989 6 | 1.35247* | 2,791 5™
RTSI 6.60E -04 8.20E-06 |98.78% 0.758 4 1.343 1
(0.000 0) (0.000 0) (0.000 0)
1.919 8% | 3,812 8*** | 1.934 4™
SENSEX | 1.90E -04 1.70E-05 [91.71% -0.4889 | 0.645 1
(0.000 0) (0.000 0) (0.000 0)
Vp V%
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4
Fig. 4 Feedback matrices persistence matrices and proportion of jumps in total variance of different markets
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Do the cumulative changes of volatility trigger jumps? Evidence from inter—
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Abstract: The existence of jump self-exciting and volatility clustering in the stock markets has become a com-
mon sense. However there are still controversies about whether random jumps and continuous fluctuations in
the market will be converted into each other and whether accumulated volatility will trigger random jumps.

Therefore this paper treats the cumulative changes of continuous volatility as the “quantitative changes” of
prices and the intermittent jumps as the “qualitative changes”. Then a two-factor cross feedback dynamic
model of jump self-exciting and volatility clustering combined with the conditional characteristic function of
the Lévy process the generalized method of moments and particle filtering approaches ( GMM-PF) is adopt—
ed to capture the interaction between jumps and volatility of important international equity market indexes.

Empirical research on representative international stock markets is conducted to capture and quantify the inter—
active transmission mechanism and degree of jumps and diffusion. Results show that there are co-evolution and
crossHeedback effects between random jumps and continuous volatility: Jumps will lead to changes in the con—
tinuous volatility of the next period and the accumulation of volatility will also increase the future jump arrival
rate . Hence the quantitative changes of volatility will cause the qualitative changes of jumps. Compared with
the maximum likelihood estimation and particle filtering approach ( MLE-PF) and sequential Bayesian learning
method ( SBL) the GMM-PF method proposed in this paper is more efficient and faster with high precision.

Further this paper also documents that the transmission mechanism between jump and diffusion differs greatly
in different markets. Specifically compared with developed markets most emerging markets are relatively
weak in digesting transferring and diversifying jump risk making their persistence of jumps remain at a high
level. Therefore both regulatory authorities and investors need to pay more attention to the evolution of jumps.

Key words: quantity breeds quality; jump self-exciting; jump-diffusion cross{eedback; generalized method

of moments; particle filtering



