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Background and Motivation Challenges and Our Approach Numerical Relaxation of Logic Programs
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» Can gradient-based approaches greatly help to learn logical rules? “* Each tuple will get a weight (depending on how it is derived) \ | K |
. . . . « . rl
/ ¢ Turn combinatorial search into continuous optimization path(1,3) 0.7 = max{0.7,0.9 + 1.0+ 0.7}
y <\\ ** Recover the desired logic program from the optimized weights v, = \/(va1 AVgy A+ AVg,) Ve = MaX(WgXVa; XVa, X X Vay)
' g
/, A<\ Performance Optimization Logic world Numerical world
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Challenge problem in Al
Good interpretability and compositionality Periodic MCMC Sampling Help to escape local minimum Connections to Classical Datalog

An ideal model to represent the learned knowledge
Logic programs widely used in many areas
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Theorem: Each tuple weight v, varies continuously
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Empirical Evaluation Results
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* Inductive bias, e.g. meta-rules Exp Cnd In Out Iter Smpl Time Time c Best Median Timeout Best Median Timeout Best Median Timeout
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