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*Query-separated structure 
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Entropy defects → a sanity check



What happens when such a cell is used repeatedly inside a query-separated architecture.



pairs of database bits are combined 
into intermediate messages

Higher levels recursively 
combine those messages

Decoder uses the binary expansion of the query 
to choose a path down the tree and combines the 

corresponding correlation outputs. 



*bias multiplication

*Along a fixed query path, each CHSH cell contributes an independent error bit.



*quadratic lower bound











The vertical dashed line: Tsirelson value

The horizontal dashed line: Neural IC limit

The finite-depth tests have their own threshold.



The operational boundary tightens and approaches the Tsirelson value from above



Neural-IC therefore gives a structured way to debug unusual powerful representations.





Thank you


