DOCTORAL (PHD) STUDIES

COURSE DESCRIPTION
Course title Field of science Faculty Institute
Bayesian Statistics Mathematics Faculty of Institute of Applied
(N 001) Mathematics and Mathematics
Informatics
Study method Number of credits | Study method Number of credits
Lectures 0 Consultations 1
Individual work 4 Seminars 0

Course summary

Bayesian approach is a common way to model uncertainty. It is easy to understand, simply incorporates prior
information and provides a natural solution to the small sample problem. Along with Monte Carlo methods it
extends the scope of statistical applications and enables one to construct and deal with complex multilevel models
otherwise practically intractable. The students learn Bayesian principles and thinking, master Bayesian
calculations including MCMC methods.

Although the course is designed for students in mathematics, its adapted version suits students of other specialities
as well.

Topics:
1.The Bayesian approach. Prior and posterior distributions. Bayesian updating.

2. Applications of Bayesian methods in classical statistical inference. Bayesian risk and Bayesian estimators.
Credible intervals, high posterior density regions. Testing of hypotheses and Bayesian factors.

3. Prior selection. Priors: noninformative, improper, reference. Maximum entropy principle. Hierarchical and
empirical Bayes..

4. Bayesian calculations. Markov chain Monte Carlo methods. Gibbs sampling.
5. Bayesian methods in survey sampling.
6. Applied Bayesian modelling and inference.
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