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Supplement:

Gauged Mini-Bucket Elimination for Approximate Inference

A Example of gauge transformations

Falwr, w0, 33) = 2432 832 4864 384
al®l, L2, &3) = 4672 640 5120 4160

Folr, o, 29 G) = 2837 15597 [ 3631 2005
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f _[[ 1088 128 448 1664
(@1, %4, 25) = || 4908 4608 | | 3264 1344
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Figure 5: Example of gauge transformations on the complete graph (with respect to factors) of size 4. Arrays
follow row-column major indexing, e.g., fo(1,1,2) = 4864 and f,(1,2,1) = 832.

B Proof of Theorem (1l

We prove reparameterization with respect to @ = {0,o(z,) =0, V(v,a) € E,x,} is optimal at GM with symmetric
factors in the following optimization:
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The optimization is convex, and assuming 6,5 + 0,o = 0 from the constraint, 0log Zwmpr/00v, = 0 implies
optimality of the solution. To this end, the derivative is expressed as:
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When factors are symmetric, it immediately follows that
Y a(xa) =Y a(xs) = 05,
Xa\w Xg\v

since ¢ is expressed via weighted absolute sum and normalization operation of factors, which both preserve
symmetry. Hence marginals are also symmetric, implying uniform distribution. Hence the optimality condition is
satisfied.



