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Project objectives and required competences:

Many mathematical models involve input parameters, which are not precisely known. Global sensitivity
analysis aims at identifying the parameters whose uncertainty has the largest impact on the variability of a
quantity of interest - for instance by computing Sobol’ sensitivity indices.

In this project we consider stochastic models described by stochastic differential equations (SDE), whose
coefficients depend on some uncertainty parameter ξ, i.e. SDE of the form

dXt = σ(ξ,Xt)dWt + b(ξ,Xt)dt.

We assume that ξ is independent from the Wiener process W . We focus the study on mean quantities,
defined as the expectation with respect to the law of W of a quantity of interest related to the solution X
of the SDE. These mean quantities depend on ξ. To handle this kind of problem, very few references exist.
One can mention [LMK15] and [EPPL18]. In this latter work the approach is based on a Feynman-Kac
representation of the quantity of interest, from which one gets a parametrized partial differential equation
(PDE) representation of the initial problem. Then one can handle the uncertainty on the parametrized PDE
using existing methods involving some polynomial chaos expansion and some stochastic Galerkin projection
(see [Nou09]). Taking the sequel of the study led in [EPPL18] we would like to handle more complex SDE, such
as the Morris-Lecar or the Fitzhugh-Nagumo models, arising form neurosciences (see for instance [DS14]).

We seek for a student in probability and statistics with some knowledge and/or interest in PDE issues.
Some knowledge of scientific computing is required (C/C++, Matlab, R or Python).
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