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The Task
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Let’s Start with a Chain
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Recursively,
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Initial Message,
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Summary: inference on a chain,
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Let us generalize the idea to trees
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Factor graphs - bipartite graphs
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Factor graphs - multiple choices
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Factor graphs for undirected graphs
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Overview: The Sum-Product Algorithm
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The Sum-Product Algorithm
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The Sum-Product Algorithm
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The Sum-Product Algorithm

CIS 5930: Probabilistic Modeling Spring 2025 36/51



The Sum-Product Algorithm: example
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The Sum-Product Algorithm: example
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The Sum-Product Algorithm: implementation
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What about general graphs
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Loopy Belief Propagation (LBP)
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The max-sum algorithm
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The max-sum algorithm
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Maximizing over a chain
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Observation
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The max-sum algorithm
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The max-sum algorithm
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What you need to know
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