
Probabilistic Graphical Models
Lecture 27,28,29

Variational Inference
Mean-field algorithm
Evidence Lower Bound



Remember: Inference
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Remember: Latent Variable Models
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Situations where we need normalization
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Variational Inference on MRFs
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Kullback–Leibler (KL) Divergence
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KL Divergence and Entropy
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KL Divergence and Entropy
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Example: Fully Factorized Q
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KL Divergence is not Symmetric
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Variational Lower Bound
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The Mean-field Algorithm
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The Mean-field Algorithm
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The Mean-field Algorithm for Pairwise MRF
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The Mean-field Algorithm for Pairwise MRF

15



The Mean-field Algorithm for Pairwise MRF
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The Mean-field Algorithm for Pairwise MRF
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Meanfield message passing
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Variational Inference: Continuous Case
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Latent Variable Models and Variational 
Learning
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Classic Method fail!
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Variational Learning
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Remember: Latent Variable Models
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Remember: Latent Variable Models
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VI on MRFs vs Latent Variables Models
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KL-divergence

26



Evidence Lower Bound (ELBO)
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Evidence Lower Bound (ELBO)
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Evidence Lower Bound (ELBO)
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Variational Learning
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Variational Learning
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Variational Learning Algorithm
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