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Vast majority of GNNs follow the message-passing paradigm

AGG
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• Analyses of convolutional, recurrent, and self-attention NNs

Separation Rank

Widely used measure for the interaction modeled across a partition of input variables

• Measure of entanglement in quantum mechanics

(e.g. Cohen & Shashua 2017, Levine et al. 2018;2020, R et al. 2022)

vertices of an input graph
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O(WI(I))
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Experiment: Implications of theory apply to GNNs 
with ReLU non-linearity (GCN, GAT, GIN) 

Theory applies to GNNs with product aggregation
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Edge Sparsification: Remove edges to reduce compute/memory costs 
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Greedily prune edge whose removal harms walk indices the least

WIS outperforms existing methods while being simple & efficient
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Thank You!


