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Table 3 Parameter Estimation Results for SSE Index
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Table 4 Parameter Estimation Results for SZSE Index
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Table 5 Results for Failure Rate and Likelihood Ratio Tests of VaR Estimates
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Two-factor Realized SV Model with Mixture
of Normals and Its Empirical Research
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Abstract ; The traditional volatility models, such as the GARCH model and SV model, use only daily returns data to model vola-
tility. However, they do not take advantage of additional information provided by high-frequency intra-day data. In addition, it
has been well documented that the volatility of asset returns exhibits the property of long-range dependence and the empirical dis-
tribution of asset returns exhibits non-normality ( leptokurtosis and heavy-tails). The traditional volatility models fail to account
for these empirical stylized facts of realistic asset returns.

This paper incorporates the low-frequency SV model with high-frequeney intra-day information provided by the realized vola-
tility (RV) and proposes the two-factor realized SV model with mixture of normals (2FRSV-MN model). The model takes the
RV biases, long memory property of the volatility and non-normality of the asset retumns into consideration. To estimate the pa-
rameters of the model, the maximum likelihood estimation method based on the continuous particle filters is developed. Monte
Carlo simulation study shows that the estimation method performs well. We apply the 2FRSV-MN model to the 5-min high-fre-
quency intra-day data of Shanghai Stock Exchange composite ( SSE) index and Shenzhen Stock Exchange component ( SZSE) in-
dex.

The results show that the RV is a ( downward) biased estimator of the true daily volatility. This implies that the effect of
non-trading hours is stronger than that of microstructure noise. Evidence of strong volatility persistence and significant leverage
effect is detected in Shanghai and Shenzhen stock markets. Moreover, we do find the strong evidence of leverage effect in the
short-memory volatility process, while reverse leverage effect is found in the long-memory volatility process. According to the
Akaike information criterion ( AIC) , the 2FRSV-MN model fits the data better than the others. The empirical findings, based on
the Value at Risk ( VaR) estimates, indicate that the 2FRSV-MN model performs well. However, the 2FRSV-MN model is not
necessary to be the best model, and the risk measurement performance of the model is sensitive to the choice of the probability
and data.

This paper not only provides some information and decision-making reference for the investors and regulators, but also enri-
ches the empirical research on the volatility modelling and market risk measurement based on the high-frequency data.
Keywords : realized SV model ; mixture of normals;leverage effect;long memory;continuous particle filters
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