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We obtain a decomposition of the call option price for a very general stochastic volatility diffusion
model, extending a previous decomposition formula for the Heston model. We realize that a new term
arises when the stock price does not follow an exponential model. The techniques used for this purpose are
non anticipative. In particular, we also see that equivalent results can be obtained by using Functional Itô
Calculus. Using the same generalizing ideas, we also extend to non-exponential models the alternative call
option price decomposition formula written in terms of the Malliavin derivative of the volatility process.
Finally, we give a general expression for the derivative of the implied volatility under both the anticipative
and the non-anticipative cases.

Referencias
[1] E. Alòs: A generalization of the Hull and White formula with applications to option pricing approxi-

mation., Finance and Stochastics 10 (2006), 353-365.

[2] E. Alòs: A Decomposition Formula for Option Prices in the Heston Model and Applications to Option
Pricing Approximation, Finance and Stochastics 16 (3) (2012), 403-422.

[3] E. Alòs, J. León and J. Vives: On the short time behavior of the implied volatility for jump diffusion
models with stochastic volatility, Finance and Stochastics 11 (4) (2007), 571-589.

[4] B. Chen, C. W. Oosterlee and H. Van der Weide: Efficient unbiased simulation scheme for the SABR
stochastic volatility model, International Journal of Theoretical and Applied Finance 15 (2) (2011).

[5] R. Cont and D. Fournié: A functional extension of the Itô formula, Comptes Rendus de l’Académie des
Sciences 348 (1-2) (2010), 57-61.

[6] R. Cont and D. Fournié: Change of variable formulas for non-anticipative functionals on path space,
Journal of Functional Analysis 259 (4) (2010), 1043-1072.

[7] R. Cont and D. Fournié: Functional Itô calculus and stochastic integral representation of martingales,
Annals of Probability 41 (1) (2013), 109-133.

[8] J. P. Fouque, G. Papanicolaou and K. R. Sircar: Derivatives in financial markets with stochastic volati-
lity. Cambridge University Press, Cambridge, 2000.

[9] J. Gatheral: The Volatility Surface.. Wiley, New Yersey, 2006.

[10] A. Gulisashvili: Analitically tractable stochastic stock price models. Springer, New York, 2012.

[11] E. Renault and N. Touzi: Option hedging and implied volatilities in a stochastic volatility model,
Mathematical Finance 6 (3) (1996), 279-302.

1Departament de Probabilitat, Lògica i Estadística
Universitat de Barcelona
Gran Via 585, 08007 Barcelona, Spain
raul.merino85@gmail.com



2Departament de Probabilitat, Lògica i Estadística
Universitat de Barcelona
Gran Via 585, 08007 Barcelona, Spain
josep.vives@ub.edu


