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Abstract: Bayes' rule provides a straightforward way to determine the posterior distribution based on the
likelihood of the parameters given the data, and prior beliefs about those parameters. Actually computing
the posterior, however, is often an extremely arduous task due to the difficulty of integrating the joint
distribution -- the product of likelihood and prior -- over all parameters.

In this presentation, we give a brief introduction to Bayesian inference and show how Variational
Inference (VI) can be used to approximately solve the inference problem by transforming an often
intractable integration task into a much more manageable optimization problem. We derive the Evidence
Lower Bound (ELBO) as the central objective function for this optimization and demonstrate different
approaches for maximizing it. The methodology is applied in the context of parameter reconstruction
problems, where the goal is to determine the full posterior distribution of model parameters used to
parameterize fit functions in least squares settings. We evaluate several VI strategies in terms of
accuracy, computational effort, and practical usability, and compare the resulting posteriors against
reference solutions obtained through Markov Chain Monte Carlo sampling.

Die Disputation besteht aus dem o. g. Vortrag, danach der Vorstellung der Dissertation einschlief3lich
jeweils anschlieRenden Aussprachen.
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