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A Weighted Approach to Assign Valid p-values for High-

dimensional Regression Models
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Abstract

This study aims to enhance the efficiency of assigning valid p-values for high-
dimensional regression models. In literature, various aggregation methods, employing
multiple-splitting and stability selection techniques, have been utilized to combine
dependent p-values and assign validity to regression variables. In our research, we
explore the application of a standard Cauchy aggregation method to merge multiple p-
values. Rather than employing equal weights for the aggregation, we introduce a novel
approach of combining these p-values with diverse weights across different splits. The
weights are determined based on the performance of the selected regression models
over irrelevant subsets in each split. Simulation results demonstrate the efficacy of our
method in controlling both the Familywise Error Rate (FWER) and False Discovery
Rate (FDR). Notably, our approach exhibits higher statistical power compared to
traditional methods that employ equal weights.
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