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ABSTRACT

We present a functional extension of the Ito formula which allows to obtain explicit
stochastic integral representations for non-anticipative functionals of continuous semi-
martingales with continuous dependence on the underlying path and its quadratic
variation. Our formula extends recent work by B. Dupire to functionals which can
depend on quadratic variation and allows for a natural interpretation in financial
applications in terms of sensitivities. As a by-product, we show that a large class of
functionals of a Brownian semimartingale can be described as solutions of a pathwise
functional heat equation. This leads to model-free relations between sensitivities of
path-dependent options.
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