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The Shapley value assigns each feature a fair share of the 
prediction from its average contribution over all subsets.

//

Computing Shapley is exponential. 
TN-SHAP-G makes it tractable!

TN-SHAP-G Graph-structured Tensor 
Network Surrogates 

for Shapley Values and 
Interactions

Shapley Values & Explainability

Coalition Tensor & Multilinear Extension

Vandermonde Interpolation

We query the black-box model to obtain a graph-aligned 
TN surrogate. Shapley values and interactions are then 
computed deterministically from the surrogate.

Experimental Results

Deterministic Shapley Value Computation on a TN 
Surrogate via Diagonal Interpolation

Comparison of TN-SHAP-G with baselines

TT Tensor Tree

Low-rank tensor networks 
compress the coalition tensor 

using small factors.

Coalition values arranged 
as an (n)-way tensor.

Qualitative example of TN-SHAP-G on MUTAG. The most 
important atoms are faithfully identified.

TN topology ablation
Theorem: Multilinear extension of games as tensor contraction

then:

Continuous extension of 
the binary mask

Multilinear extension of the game


