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A Follow-up on Project Ideas
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• What does “novel” mean?
• Something is uniquely yours

• Questions? Please ask.



Today
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• HW3 + Feedback
• Parameter Learning in Fully-Observed BNs



A Brief Recap of our Roadmap
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Parameter Learning in Fully-
Observed Bayesian Networks



Learning in Graphical Models
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Parameter Estimation for Fully-Observed BNs
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Simplest case: Density estimation
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Discrete Distributions
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Discrete Distributions
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Example: Multinomial Model
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MLE: constrained optimization
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Sufficient statistics?



Bayesian estimation
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MLE for a multivariate Gaussian
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MLE for general BNs
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Decomposable likelihood of a BN
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MLE for BNs with tabular CPDs
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What about parameter priors?
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Global and Local Parameter Independence
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Which PDFs satisfy these assumptions?
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Parameter Sharing
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Parameter Sharing
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Key idea today
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For fully-observed BNs, the log-likelihood function decomposes
into a sum of local terms à Learning is factored



Questions?


