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One goal of machine learning for science:

• a model producing interpretable predictions that uses

• learned concepts close to the ‘true’ mechanism 

Our contribution: CLAP, a VAE-based classifier

• that provably learns unlabeled ground-truth concepts

• uses these learned features to obtain optimal predictions

Example II: CLAP on the Chest–Xray dataset

Comparison with related workInterpretable predictions for science
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Example I: CLAP on toy datasets

Training CLAP
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Work in progress

Theoretical guarantees (informal)

Recovers ground-truth concepts + 99% class. accuracy!
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Under above data-generating and further regularity and 

heterogeneity assumptions, in the infinite data limit:

• CLAP identifies 𝑍# up to permutation and scaling

• CLAP learns the optimal classifier that uses 𝑍#

true	classes 𝑌

raw	observation	𝑋

• Using GANs for sharper reconstructions

• Aggregate data across multiple sources 

• Incorporating dependence between style features and 𝑌At similar accuracy 90%, CLAP achieves better disentanglement
& indicates global and local feature importance
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Trained predictive VAE

Interpretation of latent 
variables via latent traversals
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