Chair of Explainable Al-Based Business
Information Systems

Prof. Dr. Ulrich Gnewuch

Master’s Thesis: Uncertainty Representation in Machine Learning
Applications

Supervisor: M.Sc. Philipp Hansen (philipp.hansen@uni-passau.de)
Start date: at the next possible date

Motivation and Goals

In the field of Explainable Artificial Intelligence (XAl), several methods have been proposed to
address the ‘black box’ characteristic of complex Machine Learning (ML) models, arising from
numerous parameters and nonlinearities (Watson et al., 2023). These XAl methods primarily
focus on explaining the ML model’s predictions as such, rather than the underlying uncertainty
(Watson et al., 2023). However, quantifying this uncertainty is important (Mehdiyev et al., 2024;
Watson et al., 2023), as relying on incorrect model predictions poses a risk to informed
decision-making (Watson et al., 2023).

In light of this, the goal of the master’s thesis is twofold: Firstly, the current state of research
concerning uncertainty measures in ML/XAI applications shall be reviewed. Secondly, one type
of uncertainty quantification shall be implemented in an XAl prototype and evaluated regarding,
e.g., its effect on trust.

Required Skills

e Strong interest in (X)Al & Mathematics
e Good English skills
e |deally, prior coding experience
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