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Low-rank tensor networks compress 
exponential tensors using small factors.

Tensor Networks (TNs)

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

Shapley Values & Explainability

Coalition values can be arranged as an 
(n−1)-way tensor.

Coalition Tensor

TN-SHAP
Tractable Shapley Values 
& Interactions via 
Tensor Networks

TN-SHAP
turns exponential coalitions into 

structured TN probes

(n-1) times

TT
Tensor Tree

25–1000× faster, same 
fidelity.

Experiments

Method

Shapley computation in:

aggregates marginal contributions across 
coalition sizes
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An exponential sum!
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