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DeepROCK: Error-controlled interaction detection in deep neural networks

Detecting interactions with false discovery rate 
(FDR) control is crucial for scientific discovery

DeepROCK maximizes power using
a novel pairwise-coupling layer

DeepROCK leverages a calibration procedure to correct FDR estimate

DeepROCK exhibits strong statistical power and effectively 
controls FDR across 10 simulation functions [1]
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DeepROCK discovers experimentally validated and literature-supported real-world interactions

Interctions w/ only original features Interctions w/ knockoff features Ground truth External literature support Cutoff at target FDR level
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DeepROCK controls FDR using knockoffs 
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Knockoffs replicate the correlation structure between features

Knockoffs replicate the correlation structure between themselves and features

Calibration

What is FDR?

False interactions and 
knockoff interactions 
are not aligned

False interactions and 
knockoff interactions 
are aligned
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Mortality Risk Dataset [3]
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BUN -- potassium

potassium -- sodium
BUN -- sodium

creatinine -- potassium

BUN -- creatinine

creatinine -- sodium

calcium -- potassium

BUN -- monocytes

blood albumin -- blood protein

potassium -- uric acid

potassium -- monocytes

BUN -- uric acid
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Transcription Factors Dataset [2]
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