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Introduction

The population multiple correlation coefficient (PMCC) measures the cor-
relation between a given one-dimensional random variable X, and multi-
dimensional random vector Xy. This measure is the maximum correlation
between X, and any linear combination of components Xy. Testing the null
hypothesis of zero PMCC is the most favourable approach to investigate
the existence or non-existence of PMCC between X, and Xy. The classical
procedures for testing this hypothesis in high-dimensional data settings are
invalid since the sample covariance matrix inverse or sample precision ma-
trix is undefined. To cope with this problem, a simple test is constructed
for testing zero PMCC in high-dimensional normal data. A small simulation
study was carried out to evaluate the performance of the proposed test in
both high-dimensional and low-dimensional normal data sets. Finally, the
proposed test is applied to mice tumour volumes data.

Material and Methods

The proposed test includes the following two steps: In the first step, using
a plug-in estimator of the sample precision matrix, a simple test statistic,
called plug-in test statistic, was derived which uses the EQUALs method
(Wang and Jiang, Y-Ye) to estimate the precision matrix. In the second step,
a permutation test is constructed using the proposed plug-in statistic to test
the null hypothesis of zero PMCC. Theoretical investigations demonstrate
that the proposed testing procedure is a level « test.
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Results and Discussion

According to the simulation results, across all configurations of simulation
parameters, we observe that the proposed test ¢onyrp and classical exact test
®low (in low-dimensional data case) have good control of Type I error, with
the false positive rate close to the pre-assigned significance level o = o /-0.
Across all configurations of the simulation parameters, the power of ¢y gp is
more significant than that for ¢;,, in low-dimensional data. For moderately
high-dimensional data settings, the power of ¢, is dramatically smaller
than that for ¢ yrp. For high-dimensional data settings, ¢;,,, becomes prac-
tically infeasible due to the singularity of the sample covariance matrix. The
empirical powers of ¢ gp for different covariance structures reveal that the
proposed test has a high performance in detecting even small deviations from
the null hypothesis.

Conclusion

A simple permutation test for testing zero PMCC in high-dimensional nor-
mal data is proposed herein. Some theoretical investigations and simulation
studies demonstrate that the proposed test has reasonable control of Type
I error apart from how the data dimension p varies with the sample size n.
Simulation results showed that the proposed test has higher power than the
exact classical test in low-dimensional normal data settings, and it has a high
performance in detecting even slight deviations from the null hypothesis in
high-dimensional normal data. The proposed method is straightforward to
implement and has a broad scope of applications. We finally demonstrated
the usefulness of our procedure by applying our methodology to actual tu-
mour volume data and obtaining likely results.
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