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A Principal Component Analysis for Ordinal Data
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Abstract: Large datasets are common and can be challenging to interpret. Principal
Component Analysis (PCA) is a technique used to reduce the dimensionality of
such datasets, making them easier to understand while preserving as much of the
original information as possible [1]. In some cases, datasets consist solely of ordinal
variables measured on the same scale. A common example is job interviews, where
candidates are evaluated across multiple criteria using the same Likert scale. In this
work, we propose a PCA approach specifically designed for ordinal data measured
on the same scale. The idea is to replace Pearson’s correlation matrix, used in
standard PCA for quantitative variables, with a matrix based on 7;,¢, a measure
of association between ordinal variables introduced in [2, 3]. Although rin: can
be computed regardless of whether the ordinal variables share the same scale or
not, the calculation formula is simpler when the scales are equal, making it more
practical to use in such cases. We present results from an empirical study in which
we compare the performance of our r;,:-based PCA with PCA based on Spearman’s
and Kendall’s correlation coefficients, using several datasets consisting exclusively
of ordinal variables measured on the same scale.
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