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The coefficient of variation, CV = σ/|µ|, is a widely used parameter to measure the relative

variability of a random variable X to its mean. It also allows comparing the reproducibility of

measurement techniques/equipments: the lower the CV , the better the analytical precision.

Consider a p-dimensional Normal random vector XT = (X1, . . . , Xp) with mean µ 6= 0

and variance-covariance matrix Σ. The problem of extending the univariate CV to the

multivariate setting is not merely a theoretical one. In laboratory medicine, there are assay

techniques that provide profiles of test measurements (e.g. serum protein electrophoresis)

rather than single analytical results. When comparing two or more such techniques, it

would seem natural to choose the one yielding the smallest multivariate CV . The talk starts

with reviewing the existing methods with some amendments, including the CV derived by

Reyment (1960) CVRR = (|Σ|
1

p /µT
µ)

1

2 , by Van Valen (2005) CVV V = [tr(Σ)/µT
µ]

1

2 and

by Voinov-Nikulin (1996) CVV N = (µTΣ−1
µ)−

1

2 . Then, we focus on introducing a more

general definition of the multivariate CV , which writes CVm = [ µTΣµ/(µT
µ)2 ]

1

2 . The

novel method features some interesting theoretical properties which will be discussed. In

particular, it is simple and easy to calculate requiring no matrix inversion (unlike most other

methods) but only simple quadratic forms. This property is particularly valuable in fields

like genomics or proteomics where the matrix Σ is singular due to the overdimensionality of

the dataset. The various multivariate CV s are illustrated on serum protein electrophoresis

data from external quality assessment and on a published microarray dataset.
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