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Zum Thema
,Data-Consistent Inversion: A Five-Course Meal of Measure Theory
and Uncertainty Quantification”

We all remember measure theory as being everyone’s favorite math class. But we are often left
wondering, what is it actually good for?

In this talk, | introduce Data-Consistent Inversion (DCI), a measure-theoretic framework for solving
stochastic inverse problems by constructing probability measures whose push-forward through a
quantity-of-interest map reproduces observed uncertainty in data.

To make the ideas as digestible as possible, the talk is organized as a five-course meal. We begin
with a short appetizer motivated by uncertainty quantification (UQ) questions that arise in everyday
physical systems, before introducing the core ingredients of DCI through simple graphical examples. A
brief palate cleanser focuses on diagnostics and predictability, followed by comparisons with other UQ
methodologies.

The main course addresses the challenge of learning useful quantities of interest from noisy data for
use in DCI, illustrated through examples ranging from simple dynamical systems to industrial and
manufacturing applications. For dessert, we see how DCI can be used to construct
population-informed priors for Bayesian inference.

Although the presentation is intentionally informal in style, the methods are grounded in rigorous
measure-theoretic foundations and are supported by a growing body of theoretical and applied work.

Troy Butler is Professor of Mathematics and Associate Dean of Research and Creative Activities at the
University of Colorado Denver. Trained in electrical engineering and mathematics at Colorado State
University, he has held research positions at both Colorado State and The University of Texas at
Austin, with a focus on uncertainty quantification. He is widely recognized as one of the leading
authors in the field of stochastic inverse problems and has made significant contributions to the
broader UQ community. From 2023—2025, he served as a Program Director at the National Science
Foundation, overseeing programs in Computational Mathematics and the Mathematical Foundations
of Artificial Intelligence.

Der Vortrag findet im Sitzungssaal 8.122 der Fakultat Mathematik und Physik, Pfaffenwaldring 57,
70569 Stuttgart-Vaihingen statt.

Interessierte sind herzlich eingeladen!

Wir freuen uns Uber Inr Kommen.
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