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Multivariate methods using mixtures:

correspondence analysis, scaling and pattern-detection

Shirley Pledgera,1,∗, Richard Arnolda

aSchool of Mathematics, Statistics and Operations Research, Victoria University of
Wellington, Wellington, New Zealand.

Abstract

Matrices of binary or count data are modelled under a unified statistical
framework using finite mixtures to group the rows and/or columns. This
likelihood-based one-mode and two-mode fuzzy clustering provides maxi-
mum likelihood estimation of parameters and the options of using likeli-
hood ratio tests or information criteria for model comparison. Geometric
developments focused on pattern detection give likelihood-based analogues
of various techniques in multivariate analysis, including multidimensional
scaling, association analysis, ordination, correspondence analysis, and the
construction of biplots. Illustrative examples demonstrate the effectiveness
of these visualisations for identifying patterns of ecological significance (e.g.
abrupt versus slow species turnover).
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1. Introduction

There is widespread use of matrices of binary and count data across
many disciplines, for example incidence and abundance matrices in ecologi-
cal communities where the rows are species and the columns are samples, or
binary item response analysis with respondents in the rows and questions
in the columns. Major objectives include summarising the multivariate
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