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Outline 

Part 1 

• General information 

• Probabilistic modeling in machine learning 

• Exponential family of distributions 

• Probabilistic graphical models 

Part 2 

• Markov random fields 

• Tensor decomposition of MRF energy 

• Partition function estimation via TT 



Bayesian methods research group 

Founded in 2007. Currently consists of 8 students, 5 PhD 
students, 1 researcher and 1 associate professor. 



Bayesian methods research group 



What is machine learning? 



Example: Credit scoring 



Areas of application 



Stages 



Overfitting effect 



Overfitting effect 
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Occam’s razor 



What is simple? 



Bayes theorem 



Bayesian world 



Example: logistic regression 



Exponential family of distributions 



Examples 



Normalization constant 



Example: Dirichlet distribution 



Interdependencies between objects 



Image segmentation 



Multiple videotracking 



Social network analysis 



Decoding of noisy messages 



Multi-agent modeling 



Deep learning 



Collaborative filtering 



Discrete joint distributions 



Graphical models 



Graphs in graphical models 



Example: image denoising 



Tensor perspective 



Tomorrow 


