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! Fractional jump diffusion

2 Invertibale Levy subordinator
3 Cox-Ingersoll-Ross process

4 Bates model
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5 Mean-reverting
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1 Jump-diffusion

2 Time-changed Levy process

3 Moment generating function

4 Characteristic exponent function
5 Levy-Ito decomposition

® Deterministic drift

7 Jump process
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Abstract

Since an option contract is based on the underlying asset, its real pricing also depends on the
price of underlying asset in financial markets that is subject to sudden changes due to various
factors. In order to cover clustering volatility, we apply a time-changed Levy process where
its random time is integral of a Levy driven self-excited process. Randomizing time makes it
possible to obtain the effect of changes on the volume of transactions. Using the closed form
of probability density function of the time-changed Levy process, we estimate the parameters
of the model by Maximum Likelihood method. We fit the proposed model to the two industry
indices of Tehran stock exchange and compare various models based on criteria likelihood.
Finally, by applying the bivariate model, we find a stochastic correlation between two indices
and show that under some conditions this correlation tends to a constant.

Keywords: Option, Levy process, Random time, Maximum likelihood method, Transaction
volumes.
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