
Probabilistic Graphical Models
Lectures 12

Introduction to Inference
Variable Elimination



Probabilistic Model Problems

● Representation:                   Pθ(X),  Pθ(X,Y),  Pθ
(Y|X)
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Probabilistic Model Problems

● Representation:                   Pθ(X),  Pθ(X,Y),  Pθ(Y|X)

● Inference    (θ known)

● Sampling   (θ known)        Pθ(X)  ---> generate data X1, 
X2, …, Xm

● Learning   (θ unknown)      data X1, X2, …, Xm 
    find  θ, find 

structure
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Inference

● Given P(X1, X2, … , XN) find target variables given observed 
variables.
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Inference
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Example
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Inference
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Simple Case
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Simple Case
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General Case
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Exploit Factorization
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Variable Elimination
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Variable Elimination - Unnormalized
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Variable Elimination - Unnormalized
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Variable Elimination - with evidence
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Variable Elimination - with evidence
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Elimination order
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Elimination order
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