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Quantitative Evaluation

Ø Existing CNN visual explanations often overlook the causal perspective 
that answers the core “why” question.

Ø Counterfactual thinking intrinsic to human cognition can better support 
model interpretation.

Ø Necessity (N) and Sufficiency (S) are two complementary sides of a 
desirable explanation.

§ N: changing the hypothetical causes and measuring the outcome 
differences. E.g., RISE, CexCNN.

§ S: keeping the causes unchanged and investigating the outcome 
stability. E.g., ScoreCAM, Group-CAM.

Ø We aim at rationalizing explanations toward better human understanding:

§ Consider input features as hypothetical causes and outputs as 
outcomes.

§ Quantify the causal N and S of input features to construct                       
bi-directional visual explanations of CNNs.

§ Create saliency maps with two-dimensional information.

Contribution

Method Qualitative Evaluation
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Family: Kingfisher. Sufficiency region: heads and necks.

Species/Label: Belted Kingfisher. Prediction: Ringed Kingfisher.
Sufficiency region: head and neck. Necessity region: red belly.

Species: Belted Kingfisher. 
Necessity region: heads, belted bellies.

Species: Ringed Kingfisher. 
Necessity region: red bellies.
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v Deletion & Insertion Evaluation

v Localization Evaluation v Saliency AttackØ N-S Shapley values, for a bi-directional importance quantification for 
CNNs from Necessity and Sufficiency perspectives.

Ø A visual explanation framework, SUNY, which can provide CNN 
interpretation better aligning with human cognition.

Ø 2D saliency maps for a more informative visual explanation.

Please check out our full paper for more details!


