NeuSymEA: Neuro-symbolic Entity
Alignment via Variational Inference

Background

Entity alignment (EA) Task: to merge two knowledge graphs by
identifying equivalent entity pairs.

Existing work: can be categorized into symbolic and neural models.
Symbolic models, while precise, struggle with substructure heterogeneity
and sparsity, whereas neural models, although effective, generally lack
interpretability and cannot handle uncertainty.

Framework — NeuSymEA

NeuSymEA models the joint probability of all possible pairs’ truth scores
in a Markov random field, regulated by a set of rules, and optimizes 1t with
the variational EM algorithm

* E-step: a neural model parameterizes the truth score distributions and
infers missing alignments.

* M-step: the rule weights are updated based on the observed and inferred
alignments, handling uncertainty

* Extend to long rules: We introduce an efficient symbolic inference
engine driven by logic deduction, enabling reasoning with long rules.

Variational EM

Efficient reasoning with decomposed rule
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Framework 1llustration of NeuSymEA.
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