SVARM-IQ: Efficient Approximation of Any-order Shapley Interactions through Stratification
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Approximation Algorithm: SVARM-IQ

Shapley'ba Sed Inte ra Ctlon |ndICES Stratified Representation
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Discrete derivative Ax(S): Synergy effect of K at the presence of S. . Draw coalitionsizes € (b + L....n— b — 1} ~ B(s)

The weights Ay |s| define the specific Interaction Index: And many more: * Draw coalition A of size s uniformly at random and evaluate v(4)
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Theorem 4.2 & Corollary 4.3: Variance and MSE
For any K of order k, the variance and MSE of the estimate 7K returned by SVARM-IQ is bounded by
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= Budget B : Allowed number of evaluations of v (bottleneck due to model access) WCK £=0
Model evaluations (inference, retraining) pose bottleneck on runtime rather than arithmetic operations

Fixed-budget approximation problem:

= Given cooperative game (N, v) with unknown Interaction scores I for all K € N of order k

B With stratum variances ot , ,° = VIv(AU W)] for AC N \ K with |A| = ¢ drawn u.a.r.
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