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Two-Factor Markov-Modulated Stochastic
Volatility Models for Option Pricing

Liu Xueru,Li Meihong, Tian Fan,Liu Guoxiang

(School of Mathematical Sciences, Nanjing Normal University , Nanjing 210023, China)
Abstract: We consider the option pricing problem when the risky underlying assets are driven by a two-factor Morkov-
modulated stochastic volatility model, with the first volatility factor driven by the Cox-Ingersoll-Ross process and the
second volatility factor driven by a continuous-time hidden Markov process. The states of the Markov process can be
interpreted as the unobservable states of the economy. The market described by a two-factor Markov-modulated stochastic
volatility model is incomplete in general and,hence,the martingale measure is not unique. We adopt the regime switching
Esscher transform to determine an equivalent martingale pricing measure. We consider the valuation of the European and
American options. A system of coupled partial differential integral equations satisfied by the European option prices in
derived. We also derive a decomposition result for an American put option into its European counterpart and early exer-
cise premium. Finally,numerical illustrations are given.
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