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Modern biochemical analysis techniques often deliver high-dimensional observa-
tion vectors, while only small sample sizes are feasible. As an example we consider a
microarray (PhyloChip) data set for comparing the bacterial community structures
in the rhizosphere of three potato cultivars grown at two sites (cf. to [4] for details).

In [3], Lauter and colleagues proposed a PC test that calculates the principal
components from the total sums and squares and cross products matrix W of the
data and carries out a test on the basis of the low-dimensional principal components.
For multivariate normal data this yields left-spherically distributed components and
hence an exact multivariate test for the usual multivariate test statistics. Another
proposal for an exact multivariate test in this situation is the 50-50-MANOVA test
by Langsrud in [1].

For extreme relations of sample size n and number of variables p (n=18 and
p=2432 in the example), however, there arises a problem regarding the power. The
sample size restricts the number ¢ of principal components enclosed in the test. But
omitting essential components may yield a loss of power.

Therefore, we use a modified test statistic
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where the \; are the eigenvalues of W, h;; and g;; are the hypothesis and residual
related sums of squares, and v, and v, are the corresponding degrees of freedom
as one would use in a univariate test. This test statistic does no longer follow an
F-distribution under the null hypothesis, but one can find a Satterthwaite approxi-
mation and one can still use properties of left-spherically distributed data to derive
an exact test on the basis of rotation tests as introduced by Langsrud in [2].

The power of the resulting tests is compared in the example and in simula-
tion studies, demonstrating the good performance of the new test in this high-
dimensional setting.
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