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Jump self-exciting and volatility clustering in H&S300 and
S&P500: A sequential Bayesian learning approach*
Fumin ZHU?, Hengyu WU3, Xiangyu Wei?®
(1. Institute of Chinese Financial Studies, Collaborative Innovation Center of Financial Security of
China, SWUFE, Chengdu 611130, China; 2. Department of Economics, Shenzhen Univ., Shenzhen 518000,
China; 3. School of Economic Information Engineering, SWUFE, Chengdu 611130.)

Abstract: Asymmetric volatility feedback and jump behavior are key characteristics of the
assets in financial market. This paper proposes a bi-variate and co-movement dynamics for
time-varying jump intensity and stochastic continuous volatility to jointly model the volatility
clustering and self-exciting jumps using the CSI 300 Index and S&P 500 Index. We employ
sequential Bayesian Monte Carlo methods to calibrate the model and estimate the model’s latent
states with posterior parameters jointly. We find that, the impact from jump and diffusion will give
asymmetric feedback to jump intensity and diffusion volatility. Jumps and diffusion both
asymmetrically give persistent feedback to volatility and jump intensity, and negative shocks will
give much bigger impacts on risks. Jump performs a much more important role in evaluating the
risk and premium of an asset. And the across-impact acts differently on different indices.

Key words: Jump clustering; volatility feedback; leverage effect; sequential Bayesian
learning.
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Table 1: Parameter estimates by sequential parameter learning

A Ao Ay B B, ag,

SPX500  0.04845 0.02988  2.25E-06 0.37062  0.17805  0.09437
(std error)  0.00956 0.00855  8.86E-07 0.01335  0.00903  0.00840
CSI1300 0.07245 0.04164  2.30E-06 0.36192  0.18298  0.10666
(std error)  0.00866 0.00562  7.00E-07 0.01117  0.00710  0.00734
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(std error)  0.00558 0.08196 1.16E-06 0.01286  0.01459  0.00683
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(std error)  0.00469 0.06413  8.01E-07 0.00602  0.01411  0.00888
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(std error)  0.00689 0.07459  0.02422 0.03547  0.10215
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Table 2: Feedback and clustering analysis

LL KS(Pvalue) V, Vo B,

SPX500  5489.19 0.04328 0.00801 0.00848  0.70170
CSI300  5492.65 0.04528 0.00903 0.00943  0.73399
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Model estimates for daily CSI 300 returns
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Model estimates for S&P 500 Index
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Volatility and risk premium for daily CSI 300 returns
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Jump information for CSI 300

Dynamic jump intensity
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Diffusion information for daily CSI 300 returns
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SMC information for CSI 300
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