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Abstract

Market risk of stock index futures is also known as price risk, refers to the stock
index futures contracts due to price changes caused by the possibility of future losses,
mainly show as a stock index futures price volatility. Volatility is not only the core
variables for reasonable pricing of the basic securities and financial derivative
products, but also has been widely used in risk measurement models such as VaR,
Risk Metrix etc., to predict the future risk. For this reason, the occasion of the
upcoming stock index futures in our country, construction of model to study the
volatility characteristics of stock index futures market and to predict the volatility of
stock index futures accurately, for the effectively measure, control and manage of the
stock index futures market trading risk, is of great significance to the economic
prosperity and stability on development of a healthy, sound stock index futures market.
In view of this, this paper attempts a number of innovative research according to
China's own characteristics in this field.

First, this paper has done a detailed overview of the theoretical achievements
about domestic and foreign stock index futures research and ARCH volatility
clustering model. From the existed models on the volatility of researches, we can
found that, EGARCH model can well simulate the asymmetric market information
which disturbs the volatility, and EGARCH(1,1) model has been able to fit most of
the financial asset data.

The return series of stock index futures is researching objectives in this paper, and
volatility of stock index futures for a further study, but the financial time series have
the prevalence of fat-tail spikes and clustering features, James * D ¢« Hamilton (1999)
pointed out that the ARCH cluster model based on Generalized Error Distribution
(GED), can largely improve the ARCH cluster model based on Normal Distribution
on lack of fat-tail when fitting the financial data. To reflect the return series of stock
index futures this feature much better and reduce the error of model fitting, this paper

first introduces stock index futures volatility ARMA (p, q)-EGARCH (1,1) model

I



based on basis risk, the model estimates and forecasts are also the same basement of
the Generalized Error Distribution (GED).

In the fourth and fifth part of the article using the Nikkei 225 stock index futures
historical trading data as empirical analysis for the construction of the model,
describes the detail of the model building process and model test, meanwhile the
paper introduce two ways to check the results of volatility forecasting. As empirical
analysis results show, spot basis risk and lag a first-order basis risk have great impact
on stock index futures returns, and improve the model goodness of fit to a large extent.
Model parameters estimated are valid at 1% level of significance, and it’s prediction
accuracy is high, MAPE value reaches 1.59, it can be a very good portrayal of the
Nikkei 225 stock index futures return volatility’s heteroskedasticity, has a good fit of
volatility’s characteristics, market trends in line with the actual sequence of
forecasting, have achieved the purpose of the model prediction.

At last, in this paper, using by historical data of China's Shanghai and Shenzhen
300 stock index futures simulation trading, described in details the model built in this
paper on a single stock index futures in the application of risk prediction and made
policy recommendations. To illustrate the advantages of the model, the article made a
comparative analysis with the JP Morgan's Risk Metrix prediction methods, the
empirical comparative analysis shows that, the model built in this paper improves the
prediction accuracy on value at risk (VaR) predicting and reduces the prediction error
ratio with a large extent.

Anyway, the modeling empirical analysis the this paper based on domestic and
international stock index futures market volatility characteristics, makes a more in-

depth study with our own characteristics.
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