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Abstract
We use a system of first-order partial differential equations that characterize the
moment generating function of the d-variate standard normal distribution to con-
struct a class of affine invariant tests for normality in any dimension. We derive the
limit null distribution of the resulting test statistics, and we prove consistency of the
tests against general alternatives. In the case d > 1, a certain limit of these tests is
connected with two measures of multivariate skewness. The new tests show strong
power performance when compared to well-known competitors, especially against
heavy-tailed distributions, and they are illustrated by means of a real data set.
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1 Introduction

It is often of interest to checkwhether an observed d-dimensional dataset is compatible
with the assumption of coming from a multivariate normal distribution. Such a model
check is of practical interest to researchers, asmanymultivariate techniques rely on the
assumption of multivariate normality (for short: multinormality). As a consequence,
it is not surprising that there is ongoing interest in testing for multinormality, as can
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