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Abstract

In view of the subprime mortgage crisis, this article analyzes and investigates the jump
risk of VIX index. We use different Lévy models to capture the dynamic jumps processes of
VIX index and follow Bollerslev, Law and Tauchen (2007) to analyze the statistical
significance of the jump risk. The more suitable Lévy models of VIX index are explored by
using the data of VIX index from 1990/1/2~2009/12/31 in empirical analysis. Then we
proceed with forecasting of VIX index from 2010/1/4~2010/3/31 by using the more suitable
Lévy models of VIX index and analyze the ability of forecasting. Eventually, we use the more
suitable Lévy models to price the VIX derivatives by utilizing Esscher transform and Fourier
transform. Furthermore, we investigate how some important parameters of models impact on
the value of VIX derivatives. The empirical results show that the dynamic processes of VIX
index has significant jump phenomenon indeed. Besides, the NIG process is the fittest Lévy
model of dynamic processes of VIX index from 1990/1/2~2009/12/31. But, the LJD model
has more better ability of forecasting on forecasting dynamic processes of VIX index from
2010/1/4~2010/3/31. In numerical analysis, the parameter of the tail heaviness of steepness
has the largest effect and negative correlation on the price of VIX call option of NIG process.
On the other hand, the parameters of the jump intensity, and the standard deviation of total
jump size have the largest effect and positive correlation on the price of VIX call option of

LJD process.
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