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Sum-Product Networks (SPNs) are inherently 
uninterpretable – internal nodes do not correspond 
to any feature

SPNs encode CSIs – product nodes capture 
independences 
Can convert SPNs into an interpretable 

representation by leveraging the CSIs encoded by 
the SPN?

No independence
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Context-specific independences (CSIs) – Conditional 
independences that hold under certain instantiations 
of conditioned variables

Why CSI-tree?
• No unobserved variables
• Easy to read CSIs
• Expressive

ExSPN:
outputs CSI-tree that provably recovers the structure 

of the original normal SPN
is robust to noise – function approximator used to 

approximate the context is a generalizable 
discriminator
extracts CSI-tree that is linear in the size of a normal 

SPN

ExSPN:
recovers the CSIs encoded in an SPN –

83% of the CSIs recovered match the 
ground truth
extracts CSIs that are concise compared to 

the Apriori algorithm baseline – up to two 
orders of magnitude more concise
outputs CSI-tree on real-world clinical 

domain that is human-interpretable –
validated by our medical expert Dr. Haas

 The CSIs in the CSI-tree match the ones in the mixture of 
gaussians used to generate the synthetic data

 For example, V1 ⫫ V2 | V0 > -3 present in the data is also 
captured by the CSI-tree

 Validating ExSPN on more relevant clinical studies
 Allowing domain experts to interact with the learned 

model
 Extending ExSPN to a broader class of models –

TDPMs and beyond
 More types of explanations – beyond CSIs
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