
Learning Bayesian networks 
from data

Dirk Husmeier



Model                                    Parameters q

Integral analytically tractable!





Example: 2 genes 16 different network structures

Best network: maximum score



Identify the best network structure

Ideal scenario: Large data sets, low noise



Uncertainty about the best network structure

Limited number of experimental replications, 
high noise
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Feature extraction,             
e.g. marginal posterior 
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High-confident edge
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Uncertainty 
about edges



Can we generalize this scheme 
to more than 2 genes?

In principle yes.
However …



Number of 
structures

Number of nodes



Sampling from the posterior distribution

Configuration space of network structures

Find the high-scoring structures

Taken from the MSc thesis by Ben Calderhead



Configuration space of network structures

MCMC Local change
If accept

If accept with probability
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Madigan & York (1995),  Guidici & Castello (2003)



Problem: Local changes small 
steps slow convergence, 
difficult to cross valleys.

Configuration space of network structures



Problem: Global changes large 
steps low acceptance slow 
convergence.

Configuration space of network structures



Can we make global changes that 
jump onto other peaks and are 
likely to be accepted?

Configuration space of network structures













Advantage of Bayesian networks: context-specific, holistic





















Sampling from the posterior distribution

Configuration space of network structures

Find the high-scoring structures

Taken from the MSc thesis by Ben Calderhead


	Learning Bayesian networks from data
	Can we generalize this scheme to more than 2 genes?

