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Abstract: We consider the Bayesian inverse problem of determining the
permeability in a Darcy flow model from noisy observations of functionals of the
pressure head. Using Bayes' Theorem, we rewrite the posterior expectation of
a guantity of interest as a ratio of prior expectations, and then compute these
prior expectations with Quasi- and Multilevel estimators. We give a
convergence analysis of the resulting estimators, and demonstrate the
performance of the method on a typical model problem in subsurface flow.
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