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Abstract This talk develops some aspects of stochastic calculus via regularization for path de-
pendent random variables. After some brief reminds on stochastic calculus in a general Banach space
B, main interest will be devoted to the case when B is the space of real continuous functions defined
on [−T, 0], T > 0 and the process is the window process X(·) associated with a continuous real
process X which, at time t, it takes into account the past of the process. If X is a finite quadratic
variation process (for instance Dirichlet, weak Dirichlet), it is possible to represent a large class of
path-dependent random variable h as a real number plus a real forward integral in a semiexplicite
form. This representation result of h makes use of a functional solving a path dependent infinite
dimensional partial differential equation of Kolmogorov type. Two recent general existence results of
its classical solutions related to different classes of final conditions will be presented. The decompo-
sition result generalizes, in some cases, the well known Clark-Ocone formula which is true when X
is the standard Brownian motionW . Some examples will be given explicitly developed and discussed.

This is a joint work with Francesco Russo (ENSTA ParisTech Paris).

REFERENCES

[1] Di Girolami C. and Russo F. (2018) Kolmogorov equations associated to window processes.
Sublitted.

[2] Cosso A., Di Girolami C. and Russo F. (2017) Calculus via regularizations in Banach spaces
and Kolmogorov-type path-dependent equations. Contemporary Mathematics.

[3] Di Girolami C. and Russo F. (2014) Generalized covariation for Banach space valued pro-
cesses, Itô formula and applications. Osaka Journal of Mathematics (2014).

[4] Di Girolami C. Fabbri G. and Russo F. (2013) The covariation for Banach space valued
processes and applications. Metrika Journal.

[5] Di Girolami C. and Russo F. (2012) Generalized covariation and extended Fukushima decom-
positions for Banach space valued processes. Applications to windows of Dirichlet processes.
Infin. Dimens. Anal. Quantum Probab. Relat. Top. 15 (2012), no. 2, 1250007, 50 pp.

[6] Coviello R. and Di Girolami C. and Russo F. (2012) On stochastic calculus related to financial
assets without semimartingales. Bulletin des Sciences Mathématiques, 135(6-7) : 733-774,
2011.

[7] Di Girolami C. and Russo F. Clark-Ocone type formula for non-semimartingales with finite
quadratic variation. Notes aux Comptes Rendus de l’Académie des Sciences. Série mathé-
matique. Volume 349(3-4) :209-214, 2011.

[8] Di Girolami C. and Russo F. Infinite dimensional stochastic calculus via regularization and
applications. PhD thesis unpublished, Preprint HAL-INRIA available at http ://hal.archives-
ouvertes.fr/inria-00473947/fr/ (2010)

Università G.D’Annunzio di Chieti Pescara (Italy)
E-mail address: c.digirolami@unich.it


