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Pierre.Etore@imag.fr
04 57 42 17 35
Laboratory: LJK, Bâtiment IMAG
700, avenue centrale
38401 St Martin d’Hères
Mention: research.
Phd: A PhD could be forseen.
Project objectives and required competences:
In this project we aim at exploring the question of the simulation of time-inhomogeneous one-dimensional
Stochastic Differential Equations involving the Local Time of the unknown process (SDELTs). These equations
are of the form
dXt = σ(t, Xt )dWt + b(t, Xt )dt + β(t)dLγt (X)
(1)
where the process Lγ· (X) is the Local Time process of X on the time curve t 7→ γ(t). The local time is an almost
surely continuous and increasing process. One of the possible ways to define it is through the limit
Z t
1
γ
1|Xs −γ(s)|≤ε dhXis , ∀t ≥ 0.
Lt (X) = lim
ε↓0 2ε 0
The local time plays the role of a singularity in the dynamic (1), as it satisfies for example dLγt (X) = 1Xt =γ(t) dLγt (X).
The existence of solutions to (1) has been investigated only very recently (see [4]). Therefore the question of
how to simulate the paths of X solution to (1) now arises.
One possibility should be to adapt the methodology proposed in [5] for the time-homogeneous case: in this
work the authors apply a one-to-one transformation to the SDELT in order to get rid of the local time term, and
then use an Euler scheme.
Another possibility could be provided by the explicit laws that are known about the time-Inhomogeneous
Skew Brownian Motion (ISBM). The ISBM solves a very simple type of time-inhomogeneous SDELT, namely
dXt = dWt + β(t)dL0t (X). For example the explicit transition probability density of the ISBM is known (see [2]).
One can wonder if this could help to produce exact simulations of the paths of the solution of (1), in the spirit of
[1] (see also [3]).
Prerequisite is some knowledge of Stochastic Processes (and ideally of Stochastic calculus). Some knowledge
of scientific computing is suitable (C/C++, Matlab,...).
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