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SUMMARY LP RELAXATIONS AND SHERALI-ADAMS POLYTOPES EXPERIMENTAL RESULTS

e Rerooting maps an initial model to any of a whole family of Combinatorial problem of MAP inference We estimate the partition function Z via the HAK method (Heskes et al.,
related models. ¢ 2003) using libDAI (Mooij, 2010).
e Inference on any one model in the family yields inference results MaX,c (0 1}V [deE Qg(xg)] ® ®  We compare results of approximate inference on the original model, uprooted

for all models in the family. model, best and worst rerooted models, and rerooted models chosen
according to a heuristic of the form:

e We provide an efficient heuristic to select a good rerooting for Equivalent linear program

easier inference, vielding good empirical results. )
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e Theoretically, we analyse rerooting of Sherali-Adams polytopes Marginal polytope M(G): enforces global consistency on marginals §
and show that the triplet ploytope is unique in being universally (ug|E € E)

rooted.
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The heuristic aims to identify when rerooting will be beneficial, and which
variable to reroot at if so — empirically it works well.

The constants ¢, ¢, ty, t; are estimated via an evolutionary algorithm. The
terms ag are strengths of “pure” cluster interactions.

Relaxed linear program
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INFERENCE IN GRAPHICAL MODELS Sherali-Adams polytope IL,(G): enforces consistency over each

cluster of r variables on (pseudo)marginals (ug|E € E)

A binary graphical model is specified by a hypergraph G = (V/, E), together

The plots below show error in recovering log Z for complete graphs (top row)

with for each hyperedge £ € E, a potential 0¢ : {0, 1}5 — IR. This induces a and grid graphs (bottom row), whilst varying strengths of 1—, 2—, 3—, and
probability distribution for a set of binary random variables (X,),cv. For any Lo(G) is the local (pairwise) polytope, and IL3(G) as the triplet polytope. 4— pure potentials:
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This yields a polytope relaxation M[(G) C IL,(G), and we therefore have N e 100 o[ il 10 [ original
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MAP inference is the problem of finding a most likely configuration: (1g|ECE)EM(G) EEZE erope 0 (Xe )] (1g|ECE)EL,(G) EEZE erope 0 (Xe )] .
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Marginal inference is the problem of computing the marginal distribution TRI IS UNIQUE IN BEING UNIVERSALLY ROOTED : w s | " o o i
of a small collection of variables X, or the partition function: _ _ _ _ 2 20;’\\,& _______ o '“ o) o
We”er (2016) Observed that L3 IS unlversa”y rOOted' In that LP—I_L3 ylelds 00Max strezncz_,]th ofef;g;1-pot6e(r)1tial= 0OMax strensgth ofevelr;oz-potent%: 00Max streznogth ofejgn 3-pot§lrc1)tial 00Max strené:gth ofeve1|;04-potent%§I
p(xs) = Z p(xv), £ = Z p(xv). the same optimum score on all rerootings.
V\J v . . .
XV\JGT{O’l}_ | | w01} | We introduce symmetrised Sherali-Adams polytopes for uprooted models:
Both are NP-hard, motivating fast approximate inference algorithms. I} 1(G) enforces consistency on all r + 1 clusters that include the vertex 0.
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