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The purposes of this study were to develop a new smoothing pérameter
(Paisarn’s smoothing parameter) for multivariate normality test based on the Henze-
Zirkler test, to compare the Type | error rate with nominal levels, and to compare the
power of the Henze-Zirkler (with Paisarn’s parameter) test with 4 promising tests of
multivariate normality: the Mardia’s measures of skewness and kurtosis, the Royston’s
test, and the He;nze-Zirkler (with Silverman’s parameter) test, under variety distributions
and combinations of number of variables (2-5 variables) and sample sizes (25, 50, 75,
and 100). Monte Carlo simulations were used to study under multivariate’ normal
distribution and 5 non-normal multivariate distributioné. The Type | error rate of .05 and
.01 were specified and the power of the test were compared under 50,000 data sets in
every conditions. The research results indicated that: 1. The Type | error rates of the
Mardia's measure of kurtosis and the Royston's test were almost all higher than nominal
levels, but the Type | error rates of the Mardia’s measure of skewness, the Henze-Zirkler
(with Silverman’s and Paisarn’s parameter) test were almost all lower than nominal levels.
In case of 2 variables 100 sample size, the Henze-Zirkler test with Paisarn’s and
Silverman’s parameter were same Type | error rate, and in case of 3, and 4 variables 100
sample size, the Henze-Zirkler test with Paisarn’s and Silverman’s parameter and the

Mardia’s measure of skewness were same Type | error rate. 2. In case of 2 variables 100

sample size; the powers of the Henze-Zirkler test with Paisarn’s parameter were higher
than the Henze-Zirkler test with Silverman's parameter under the mixed normal
distributions and multivariate t-distribution. But in case of 3, and 4 variables 100 sample
size, the powers of the Henze-Zirkler test with Silverman's parameter were higher than
the Henze-Zirkler test with Paisarn’s parameter and the Mardia’s measure of skewness
under the mixed normal distributions. And under multivariate t-distribution, the powers of
the Mardia’s measure of skewness were higher than the Henze-Zirkler test with Paisarn’s

and Silverman’s parameter respectively.





