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Summary

We are using the power neural networks to approximate  the 
universal inference scheme of bucket elimination to compute the 
partition function.
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O(n . TNN(m) + n . tnn . r . ki+1)Time:

Complexity

Space: O(#nki + n . |NN | )

Time and space complexity 
exponential in induced width => 
unscalable 

Time and space complexity 
exponential in i-bound parameter => 
cannot be improved with more time 

n : number of variables
k : domain size

r : number of functions
|NN | : NN size |TNN | : NN evaluation time
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Samples: Fixing number of samples generated at random

Training: Minimizing MSE loss with Adam optimizer

Evaluation: Comparing against WMB

Performance measures: error = | log10Z* − log10
̂Z |

Benchmark: Diverse set of benchmarks from UAI

Architecture: Feedforward and MaskedNet

Benchmark

Grid: easy and hard instances, 
without-deterministic, 12 
instances

Pedigree: hard, with-
deterministic, 7 instances

DBN: medium- without 
determinism, 6 instances

Feed Forward MaskedNet

[Dechter, 1999] [Dechter and Rish, 2003; Liu and Ihler, 2012]
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