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Abstract
In this paper, we focus on the hypothesis testing problem of the mean vectors of 
high-dimensional data in the multi-sample case. We propose two maximum-type 
statistics and apply a parametric bootstrap technique to compute the critical values. 
Unlike previous hypothesis testing methods that heavily depend on the structural 
assumptions of the unknown covariance matrix, the proposed methods accommo-
date a general covariance structure. Additionally, we introduce screening-based 
testing procedures to enhance the power of our tests. These test procedures do not 
require the use of approximate limiting distributions for the test statistics. Finally, 
we obtain and verify the theoretical properties through simulation studies.
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1 Introduction

High-dimensional data are essential to the integration of the new generation of 
information technology as society develops. More and more sectors, like genom-
ics and biomedical research, will require the processing of high-dimensional 
data. Runcie and Mukherjee (2013) estimated the covariance matrix of high-
dimensional genetic data by Bayesian analysis, Pan and Shen (2011) general-
ized the variable thresholds test and applied these methods to the field of genetic 
data analysis. In medical research, Zou et al. (2008) proposed a fractional ALFF 
approach to analyze brain data. In the area of high-dimensional big data analysis, 
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