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Salvage: Shapley-distribution Approximation Learning Via Attribution Guided Exploration for Explainable Image Classification
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Masking portions of the input image to observe the resulting changes in the model’s prediction.

Let      be a set of features and         the prediction 

outcome given a feature subset            . The Shapley 

value     of a feature    is obtained as follows:

FastShap (Jethani et al., 2022) suggests a Least Square 

objective for the approximation of the Shapley value over 

the random mask distribution                        : 

Issue: The Mean Square error is designed to approximate 

scalars, not probability distributions.

Shapley Values Estimation

Removal-based Principle:

Method

Our solution: the sum of the Shapley is mapped to a probability distribution using Softmax/Sigmoid (    )

The resulting Shapley Distribution is given by: 

The Shapley distribution is optimized by minimizing its Jensen–Shannon divergence to the target distribution        :

Shapley Distributions

Attribution Guided Sampling

Problem with random mask distribution: high unbalance between masks yielding high vs low prediction likelihoods

Our solution: Importance sampling during training. Two mask splits are sampled:

Split 1: proportional to     (masks with high likelihood) Split 2: proportional to      (masks with low likelihood)

Quantitative Results Qualitative Examples

The attribution scores can be directly mapped to a classification prediction using the Shapley distribution of all image patches.
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