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Abstract 

There has been significant interest among researchers in false discovery 
rate (FDR) control methods partially due to the strong desire from the 
scientific community for reproducibility and replicability of scientific 
discoveries. I will discuss my own perspectives on both methodological 
and theoretical developments in FDR control methods applicable to a wide 
class of regression models, covering the knockoff filter, data splitting 
(DS), and Gaussian mirror (GM). A classical statistical idea is to 
introduce certain data perturbations and examine their impacts on a 
statistical procedure, and all these methods follow this line of thinking 
one way or another. We present some power analysis of these methods under 
the weak-and-rare signal framework and discuss its implications under 
different correlation structures of the design matrix. We then focus on 
the DS procedure and its variation, Multiple Data Splitting (MDS), which 
are straightforward conceptually, easy to implement algorithmically, and 
applicable to a wide class of linear and nonlinear models. Their 
specializations in GLMs result in scale-free procedures that can 
circumvent difficulties caused by non-traditional asymptotic behaviors of 
MLEs in moderate-dimensions and debiased Lasso estimates in high-
dimensions. Some future developments along the line of e-values will be 
discussed. The presentation is based on joint work with Chenguang Dai, 
Buyu Lin, Yuanchuan Guo, and Tracy Ke. 
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