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We extend the Relief feature selection technique to precision medicine. The proposed method facilitates a variable importance ranking for covariates in terms of their predictive (vs. prognostic) value in modifying the treatment effects on a binary outcome. Our approach is originally motivated by the case-only analysis in randomized controlled trials, but amazingly it is applicable to both RCT and observational studies owing to the local inference that Relief makes. A statistical interpretation is provided from the machine learning perspective. Our proposed method is especially advantageous in retrospective studies with rare outcomes. We demonstrate its usefulness and efficiency and compare it to other competitive approaches via both simulation and real data applications.   
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