
Growing Bayesian networks from a single node 
 
 
Summary 
 
One way that the adaptive behavior in nature can be interpreted is to regard the theoretical 
goal of an adaptive agent, minimization of entropy, as its mathematical equivalent, that is 
having an accurate and good probabilistic model of the world [1]. Such models can in general 
be represented with Bayesian networks, which describe conditional dependence and 
independence relations between random variables. The goal of the adaptive agent, then (in an 
abstract sense) would be to find the Bayesian network structure that represents the outside 
world the best, as well as the exact nature of relations between dependent variables. 
 
In this project, the aim will be exploring methods for finding the structure [2] of a Bayesian 
network starting from a minimal representation and incrementally growing. First, some 
classical methods from the literature like Bayesian model comparison [3] will be applied in 
this context, then more complex methods such as an explicit local growth controller will be 
tried. The student’s task will be to create a framework that is suitable for these methods, to 
implement them within this general formulation with autonomy in specific design choices, 
and to perform the related experiments. The student is expected to carry a degree of 
autonomy in their literature search and implementations of the suitable methods. 
 
 
Type: Semester project (Master) 
Requirements: 

• Familiarity with Python 
• Familiarity with probability theory 
• Familiarity with basic machine learning 
• Familiarity with Bayesian networks: Not required, but a plus 
• Independence and good result communication skills 

 
Contact: Zeki Doruk Erden, zeki.erden@epfl.ch | To apply, please send me your CV, your 
grades (bachelor & master), and briefly inform about why you are interested in this project. 
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