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Multivariate analysis is becoming increasingly relevant in genetics, due to the
automated generation of large databases of genetic markers, single nucleotide poly-
morphisms (SNPs) in particular. Most SNPs are bi-allelic, and individuals can be
characterized generically as AA, AB or BB. Such genotype data can be coded in
an indicator matrix. Additional indicators can be defined to indicate whether an
individual is a carrier or a non-carrier of a particular allele.

Genetic markers are usually expected to be in Hardy-Weinberg equilibrium
which can be assessed by a chi-square or exact test. Such a test concerns the cor-
relation between the two indicators for the same marker (within marker correlation).

Correlation between two different markers is referred to as linkage disequilibrium
in genetics. If the data is represented by indicator matrices, then linkage disequilib-
rium can be studied by a canonical correlation analysis of two indicator matrices.
Generalized inverses can be used to cope with the singularity of covariance matri-
ces. By using the carrier-indicators as supplementary variables, such a canonical
analysis is also informative about Hardy-Weinberg equilibrium. Biplots [2] can be
used to visualize the results.

In the light of the larger number of markers obtained in genotyping studies,
Carroll’s [1] generalized canonical correlation analysis can be used to study multi-
ple markers simultaneously.

The various forms of the canonical analysis of genetic markers will be illustrated
with several examples in the talk.
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