RISK ADJUSTED PRICING METHODOLOGY

Martin Jandačka

Faculty of Mathematics, Physics and Informatics Comenius University Mlynská dolina, 842 48 Bratislava, Slovak Republic

jandacka@fmph.uniba.sk

Keywords: risk adjusted pricing methodology, non-linear partial differential equations, volatility smile, pricing of finance derivatives

This work is based on the risk adjusted pricing methodology introduced by M. Kratka [1]. We study the problem of discrete hedging time. In the case of non-continuous hedging time it is not possible to get a deterministic synthetic portfolio. We introduce a model which involves transaction costs as well as a risk premium which depends on the variance of the synthetic portfolio. We show that in this model an optimal hedging time exists. Furtherwise we clarify the relation between this hedging time and the Gamma function. Finally we obtain the price of the derivative as a solution of a non-linear partial differential equation.

The numeric solution shows that this model is able to explain the convexity of implied volatility (volatility smile) which is a paradox of the Black-Scholes model.

References

[1] M.Kratka: No mystery behind the smile, Risk primer, Vol 9/No, 1997..

[2] M. Protter, H.F. Weinberger: Maximum principles in differential equations, SpringerVerlag, 1998..