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Shapley Explanation Networks

• Canonical Deep Neural Nets:
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• Canonical Deep Neural Nets:
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Shapley Explanation Networks

• Deep ShapNet:
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Inputs Outputs
Deep ShapNet

Deep ShapNets
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Explanations

Shapley values
Shallow ShapNets

Summation



How to overcome the computational burden

• We use super position of small functions to cut down computational 
requirement
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Deep ShapNet for Images

• Notice how each matrix multiplication in convolution is a small function
• Hence we just modify the convolution operator to arrive at convolutional 

Shapley layer.

• Convolution:
• Unfold the image representation
• Matrix multiplication
• Fold the resulting representation back

• A substitute for pooling:
• À-trous (dilated) convolution
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Experiments: How expressive are ShapNets?

• Not as good, but not bad either
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Experiments: How good are the explanations?
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• Pretty good!



Shapley-based Explanation Regularization
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Instance-based Dynamic Pruning

• Deep ShapNet:
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By missingness!
(Lundberg & Lee, 2017)
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Pruning in action
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