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Example BN: Alarm Network
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▪ Examples:


▪ Posterior probability


Inference

▪ Inference: calculating some useful 
quantity from a joint probability 
distribution



Inference in Bayes’ Net:                                   
▪ Given unlimited time, inference in BNs is easy
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Example: Traffic Domain

▪ Random Variables

▪ R: Raining


▪ T: Traffic


▪ L: Late for class! T

L

R
+r 0.1
-r 0.9
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Inference by Enumeration: Procedural Outline

▪ Track objects called factors

▪ Initial factors are local CPTs (one per node)


▪ Any known values are selected

▪ E.g. if we know                  , the initial factors are


▪ Procedure: Join all factors, then sum out all hidden variables
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Operation 1: Join Factors

▪ First basic operation: joining factors


▪ Combining factors:

▪ Just like a database join

▪ Get all factors over the joining variable

▪ Build a new factor over the union of the variables involved


▪ Example: Join on R


▪ Computation for each entry: pointwise products
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Operation 2: Eliminate

▪ Second basic operation: marginalization


▪ Take a factor and sum out a variable


▪ Shrinks a factor to a smaller one

▪ A projection operation


▪ Example:
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Example
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Variable Elimination

▪ Interleave joining and marginalizing


▪ dk entries computed for a factor over k 
variables with domain sizes d


▪ Ordering of elimination of hidden variables 
can affect size of factors generated


▪ Worst case: running time exponential in the 
size of the Bayes’ net

…

…


