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Bayesian networks have become a popular modelling tool for learning the dependencies 
between variables and for representing the inferred relationships graphically in form of a 
network. Bayesian networks are, for example, widely applied in systems biology, where one 
of the most important objectives is to learn the structures of gene regulatory networks and 
protein activation pathways from cellular data. 
 
The short course will focus on learning network structures from static data,  
i.e. independent (non-temporal) observations.  
As Bayesian networks can be seen as a marriage between graph theory and statistical 
modelling, the course will provide an introduction to the required graph theoretic concepts 
[1], before the focus will turn to probabilistic modelling of graphs [2-4]. In the course, a 
Bayesian modelling average approach for Gaussian Bayesian networks [4] will be followed 
[5], so that the most important fundamentals of Bayesian Statistics, such as Markov Chain 
Monte Carlo simulations, will also be repeated. Finally, in the last session there will be a short 
R tutorial on how to apply Gaussian Bayesian networks to data. 
 
PROGRAMME: 
1. Graph Theory 1: Introduction (DAGs, Markov property, and the concept of d-separation) 
2. Graph Theory 2: Equivalence classes of graphs (CPDAGs) and single-edge operations 
3. Gaussian Bayesian networks (Bayesian modelling and the BGe score) 
4. Graph inference based on Markov Chain Monte Carlo (MCMC) simulations  
5. MCMC continued and short tutorial in R 
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*Registration is free, but mandatory before 1st May. To sign-up go to 
https://forms.gle/snuMMuju9ywCBJUi6 and fill the registration form. Student grants 
are available. If you need support for travel and accommodation expenses, please, let 
us know in the form before April 6th 2020.                             


