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Outline of the talk



Aggregate Factors

Consider the context of factor graphs (graphical models).

Aggregate Factors(AF) are factors based on aggregate
functions: OR, MAX, AND, SUM, AVERAGE, MODE, 
MEDIAN, Noisy-OR, Noisy-Max etcat al).

An example of AFs
o An election between two parties A and B

o Given 

o Probability of TV ads in support of A and B

o Probability of each vote given ad exposure

o Question: Who will win the election?
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Aggregate Factors ïMotivational Example
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P(Ads = Pro-A)

P(Ads = Pro-B) 70%

30%

é

Query: P(Winner) = ?

Political Ad shown on TV (Pro-A or Pro-B)

Vi : Individual votes

depending on ad exposure

65%

35%

45%

55%

P(Vi = A | Pro-A)

P(Vi = B | Pro-A)

P(Vi = A | Pro-B)

P(Vi = B | Pro-B)

Winner ( = MODE(V) ) A single factor 
with many 
variables



First-Order Probabilistic Models (FOPMs)
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(Poole, 2003) (Braz, Amir, Roth, 2006)



Aggregate Parfactors
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Aggregate Parfactors



Inference in Factor Graphs with AFs



Inference with Aggregate Parfactors
Binary case with one aggregating atom

Aggregation on XProduct of marginals

Function on h Binomial distribution



Inference with Aggregate Parfactors
Binary case with one aggregating atom



Inference with Aggregate Parfactors
Binary case with one aggregating atom

region
Binomial

Linear constraints
Normal



Inference with Aggregate Parfactors
Binary case with one aggregating atom



Inference with Aggregate Parfactors
Non-binary case (k>2) with one aggregating atom

Multinomial



14

Inference with Aggregate Parfactors
with multiple atoms

J groups


