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Abstract

The theory of option pricing in Markov volatility models has been developed in recent years. However, an efficient method to compute option price in this setting remains lacking. In this article, we present a way of modeling time-varying volatility; to generalize the classical Black-Scholes model to encompass regime-switching properties. Specifically, the unobserved state variables for stock fluctuations are governed by a first-order Markov process, and the drift and volatility parameters take different values depending on the state of this hidden Markov model. Standard option pricing procedure under this model becomes problematic. We first provide an explicit closed-form formula for the arbitrage-free price of the European call option. In the case of the underlying Markov process has two states, we have an analytic formula for option price. When the number of the states for the underlying Markov process is bigger than two, we propose an approximation formula for option price. Numerical methods, such as Markovian tree and Monte-Carlo simulation, to compute European call option price are  presented for comparison. Implied volatility surface and implied tree are also given.
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