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After CBOE launched the VIX and its corresponding derivatives, investors have
maintained a high level of interest in this unique index. Unlike indices that focus on
asset prices, the VIX can reflect investors’ subjective expectations of the market by
incorporating varying volatility into the calculation. However, in the past literature,
the prices of the VIX derivatives have often just been obtained from models with
fixed parameters [1] or considered only the long-term volatility of the asset price [2].
Also, we find sparse discussions on the compatibility of the VIX valuation process
with modifications of time series stochastic models, such as the regime switching
and the subordinator method. Lastly, we note little literature specifically mentions
hedging VIX derivatives and the relevant strategy-obtaining process. To address these
issues, we explore the pricing and hedging of VIX derivatives in this thesis, using the
VIX European call option as an example. In the pricing process covered in Chapters
3 and 4, we incorporate the regime switching factor into the continuous 4/2 model
and discretise the model, based on Heston—Nandi’s idea in combination with various
modifications, to improve the model’s capture of various volatility and changes in the
market environment. After comparing the results obtained by the saddlepoint method,
we find that those modifications significantly improved the quality of the model,
increasing the accuracy of the pricing results and allowing the model to adapt to a
more general market environment. In Chapter 5, we hedge the VIX options based
on the GARCH framework using a local quadratic hedging approach. After taking
advantage of the GARCH model, we optimise the method of obtaining option hedging
strategies by reducing the weights of stochastic simulations and reducing the number
of simulations required while enhancing the model accuracy.
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