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What we have learned so far
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Next steps
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Outline
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We expect that you will
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This lecture
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This lecture
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Gaussian mixutre model (GMM)
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K-means application
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A probabilistic view of clustering
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Graphical model representation
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How to learn GMMs
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How to learn GMMs
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How to learn GMMs
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EM algorithm to learn GMM
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Let’s look at general case
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EM algorithm: how to estimate θ
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EM algorithm

CIS 5930: Probabilistic Modeling Spring 2025 18/64



EM algorithm

CIS 5930: Probabilistic Modeling Spring 2025 19/64



GMM revisited
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EM algorithm for GMM
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EM algorithm for GMM
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EM algorithm for GMM
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EM algorithm for GMM
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EM algorithm for GMM
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Practice
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Outline
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Global variational inference
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Global variational inference
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Global variational inference
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Intuitive thoughts
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Detour: go back to previous deriviation
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Global variational inference

CIS 5930: Probabilistic Modeling Spring 2025 33/64



Mean-field variational inference
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Mean-field variational inference
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Mean-field variational inference: algorithmic
framework
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Variational linear regression
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Variational linear regression

CIS 5930: Probabilistic Modeling Spring 2025 38/64



Variational linear regression
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Variational linear regression
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Exponential family
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Exponential family
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Outline
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Local variational inference
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Local variational inference
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Variational logistic regression
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Variational logistic regression
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Variational logistic regression
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Variational logistic regression
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Variational logistic regression
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Lower-bound of σ(x)
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Variational logistic regression
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Variational logistic regression
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Variational logistic regression
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Variational logistic regression
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Variational logistic regression
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Are we done?
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Variational logistic regression
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Why is it called variational bound
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Variational EM algorithm
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Variational Message Passing
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Variational Message Passing
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Variational Message Passing
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What you need to know
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