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Introduction The MPE Problem Experimental Results

* Probabilistic graphical models are powerful tools, but joint Task is to find a most-probable explanation (MPE), an assignment to 600
inference can become expensive for large problems the random variables that maximizes the probability density:

 We show how to scale up inference in an expressive class of
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Markov random fields defined over continuous variables Objective arg max f(X) = arg min § : A (X) interior-point method
* Our method scales linearly in practice and can solve problems in 2 o XecD 4 S S 400
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Example: Opinion Modeling Consensus Optimization
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* Class of Markov random fields defined over continuous variables Boyd, et. al. 2011 ADMM >
in [0,1] using hinge-loss potentials and linear constraints 10K
* Density is log-concave and defined over a convex domain ."/0—0—’/‘/‘
* Previously used for collective classification, link prediction, entity ] OK | | | | |
resolution, trust analysis in social networks, group detection in Solvi Ng Su bprOblemS 125K 175K 225K 275K 325K 375K
social networks, multi-relational clustering, and more _ _ .
Algorithm: Optimize using modified potentials below. Select an Number of potential functions and constraints

Definition optimizer with same score in both original and modified potentials.
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Apache-licensed implementation with declarative-language interface:

¢;(X) = [max {£;(X),0}"7, p; € {1,2}
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~ . . . 1. without hyperplane 1. without squared hyperplane
D = {X c [O, 1] | X satisfies all constraints } 2. with hyperplane 2. with squared hyperplane
3. where hyperplaneis 0
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