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Abstract

In this paper we introduce a simple space-filtration discretization scheme on Wiener
space which allows us to study weak decompositions of some Wiener functionals and
their differentiability with respect to the Brownian motion. In this setup, we obtain an
explicit robust sequence of special semimartingales with respect to discrete-jumping
filtrations which converges to a given weak Dirichlet process. The main novelty here
is the approximation of erratic continuous processes (e.g. fractional exponentials) by
means of a stochastic derivative operator on Wiener space introduced in this work.

As a by-product, we are able to approximate densities of square-integrable Brow-
nian martingales in a very explicit way without assuming smoothness in the sense of
Malliavin calculus. Applications of our abstract results to optimal stopping problems
and martingale representation are also presented.
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