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Developing a New Multivariate Normality Test

by Improving on the Henze-Zirkler Method

Paisarn Worakham
Samran Mejang, Rattana Buosonte, and Arunee On-Sawad

Naresuan University, Thailand

ABSTRACT

The objective of this study was to develop and evaluate a new multivariate normality test created by
adding a smoothing parameter to the Henze-Zirkler test, with the parameter based on expected values of
multivariate skewness and kurtosis.

The new test’s Type I error rate and power were compared to figures from four other tests of
multivariate normality under a variety of conditions. Monte Carlo procedures were used to generate 50,000
data sets from six multivariate distributions having different skewness and kurtosis values, sample sizes, and
number of variables.

Type I error rates of the new test (at .05 and .01) were lower than those from Mardia’s measure of
skewness and the Henze-Zirkler test. It was found that Mardia’s measure of kurtosis and Royston’s test had
unacceptably high Type I error rates.

The power of the new test was found to be high for the multivariate t and chi-square distributions,
but low in the case of normal mixture distributions, as was also the case with Mardia’s measure of skewness
and the Henze-Zirkler test. The new test’s power was better than Henze-Zirkler’s with multivariate t and chi-

square, but lower than Henze-Zirkler against normal mixture distributions.

Based on a doctoral dissertation in Educational Research and Evaluation, Naresuan University, under the
supervision of Assoc. Prof. Samran Mejang, Ph.D., Assoc. Prof. Rattana Buosonte, Ed.D., and Assoc. Prof.

Arunee On-Sawad, Ph.D.
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