
Vol.:(0123456789)

Annals of the Institute of Statistical Mathematics (2024) 76:93–110
https://doi.org/10.1007/s10463-023-00877-3

1 3

A tuning‑free efficient test for marginal linear effects 
in high‑dimensional quantile regression

Kai Xu1 · Nan An1

Received: 30 September 2022 / Revised: 26 February 2023 / Accepted: 13 June 2023 /  
Published online: 18 July 2023 
© The Institute of Statistical Mathematics, Tokyo 2023

Abstract
This work is concerned with testing the marginal linear effects of high-dimensional 
predictors in quantile regression. We introduce a novel test that is constructed using 
maxima of pairwise quantile correlations, which permit consistent assessment of 
the marginal linear effects. The proposed testing procedure is computationally effi-
cient with the aid of a simple multiplier bootstrap method and does not involve any 
need to select tuning parameters, apart from the number of bootstrap replications. 
Other distinguishing features of the new procedure are that it imposes no structural 
assumptions on the unknown dependence structures of the predictor vector and 
allows the dimension of the predictor vector to be exponentially larger than sam-
ple size. To broaden the applicability, we further extend the preceding analysis to 
the censored response case. The effectiveness of our proposed approach in the finite 
samples is illustrated through simulation studies.
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1 Introduction

Inference for regression models is of central importance in statistics. As pioneered 
by Koenker and Bassett (1978), quantile regression models have drawn a great deal 
of attention in recent years, due to their flexibility for general error distributions 
and because they provide a more detailed description of the conditional distribu-
tion of the response, compared to classical mean regression. More references about 
quantile regression estimation and interpretation can be found in the seminal book 
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