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Context
(max 10 lines)

Many physical systems can be modeled by a relation Y = ϕ(X) where the multidimensional
input X is random. Uncertainty quantification consists in modeling and propagating the input
uncertainty via the numerical model ϕ in order to estimate a quantity of interest on Y, such
as a failure probability. Usually, X is modeled by a random vector with a known probability
density and the uncertainty propagation is done with Monte-Carlo methods.

Objectives
and work

The goal of this internship is to investigate the case where X’s distribution is unknown, for
instance because of epistemic uncertainty on its distribution parameters: this is a case with a
double layer of randomness, and the goal is to assess how this double uncertainty affects
the estimation of the quantity of interest. We will be particularly interested in the case
where X’s coordinates are dependent, and dependent of the hyperparameters, which is
typically the case if X’s distribution is first estimated from a correlated sample. Three main
questions will be investigated: 1/ how to model this double layer of randomness with
dependency? The bayesian framework seems promising [1], but other methods could
consist in p-boxes [2]. 2/ How to propagate this double-layer uncertainty to estimate a
quantity of interest? And 3/ how to perform a sensitivity analysis in this context? For the
last question we will in particular consider Shapley indices [3].

(max 20 lines)
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