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This mini-course discusses approaches to modeling stock price dynamics, with applications to option pricing and risk management. We begin with an overview of the Black-Scholes model and a quick review of some basic concepts related to option pricing, including binomial frees, the risk-neutral measure, delta hedging, and implied volatility. Empirical examples illustrate some of

shortcomings of the Black-Scholes model, arid some alternative approaches to modeling stock price dynamics are considered. The models are applied to S&P 500 index returns. Filtered volatility estimates from some of these models do a reasonably good job of matching the (time-varying) volatility estimates implied by observed option prices. In addition, the SV-mixture class of models is able to do a good job of matching the non-Gaussianity of the conditional returns distribution implied by observed option price.
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