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Abstract

This paper mainly considers the hot topic of whether multiple high-dimensional population
means are equal. Most of the existing methods are often limited to the homoskedasticity hypothe-
sis, which is difficult to be guaranteed in practice. By Scheffe’s transformation, we transform mul-
tiple samples to a group of new vectors, and propose a projection test and its asymptotic distribu-
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tion similar to the spatial sign test. This method uses weight function and sample-splitting strategy
to reduce power loss and maintain independence, and give the optimal projection direction and
weight function based on the optimal power, furthermore it can apply to some non-normal distri-
butions. Finally, we conduct Monte Carlo simulations to examine the finite sample performance,
and the results show that the new test outperforms the existing test under high correlation and
some non-normal assumptions.
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Figure 1. Power functions under different values of splitting parameter
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Figure 2. Power functions under different values of tau
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