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Overview
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Outline
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Outline
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Bayesian Networks
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Bayesian Networks
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Bayesian Networks

CIS 5930: Probabilistic Modeling Spring 2025 7/46



Bayesian Networks

CIS 5930: Probabilistic Modeling Spring 2025 8/46



Bayesian Networks – representation
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Bayesian Networks – representation
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Bayesian Networks
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Bayesian Networks
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Bayesian Networks
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Bayesian Networks
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Bayesian Networks

CIS 5930: Probabilistic Modeling Spring 2025 15/46



Bayesian Networks
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Bayesian Networks - Notes
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Bayesian Networks - Notes
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Bayesian Networks
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Bayesian Networks
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Bayesian Networks
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Conditional Independence

CIS 5930: Probabilistic Modeling Spring 2025 22/46



Conditional Independence
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Conditional Independence
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Conditional Independence
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D-separation
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D-separation
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D-separation
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D-separation
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D-separation
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D-separation (Bayes ball algo.)
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D-separation examples

CIS 5930: Probabilistic Modeling Spring 2025 34/46



Markov-blanket
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Markov-blanket
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Some thoughts
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Markov Random Fields
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Cliques and Maximum Cliques
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Joint Distribution
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Illustraion: Image Denoise
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Illustraion: Image Denoise
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Illustraion: Image Denoise
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Convert Directed to Undirected Graphs
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Convert Directed to Undirected Graphs
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What you need to know
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