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Dimensionality Reduction

Discriminant Analysis of Interval Data:
Parametric Versus Distance-Based Approaches
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In this paper, we are interested in the analysis of interval data, i.e., where elements are characterized
by variables whose values are intervals on IR, and investigate and compare different methods or
discriminant analysis of such data.

Distance-based approaches to linear discriminant analysis of interval data are discussed in Duarte
Silva & Brito (2006). These approaches lead to representations in the discriminant space in the
form of intervals or single points, from which distance-based allocation rules are derived. In
Brito & Duarte Silva (2012) a parametric modelling for interval data, assuming multivariate Nor-
mal or Skew-Normal distributions for the Midpoints and Log-Ranges of the interval variables, is
proposed. The intrinsic nature of the interval variables leads to special structures of the variance-
covariance matrix, represented by five different possible configurations. This approach is imple-
mented in an R package, MAINT.DATA Duarte Silva and Brito (2011) (available at the CRAN
repository), which includes several tools for modelling and analysing interval data. In particular
MAINT.DATA introduces a data class for representing interval data and provides methods and
functions for parameter estimation, statistical tests for the different covariance configurations, and
parametric discriminant analysis of interval data.

Discriminant analysis of interval data has been investigated by other authors in different contexts.
Ishibuchi, Tanaka and Noriko Fukuoka (see Ishibuchi, Tanaka & Fukuoka (1990)) address discrim-
inant analysis of interval data determining interval representations in a discriminant space using
a mathematical programming formulation. Approaches of discriminant analysis of interval data
based on imprecise probability theory may be found in Nivlet, Fournier & Royer (2001) and Utkin
& Coolen (2011). In Lauro, Verde & Palumbo (2000), a generalization of classical Factorial Dis-
criminant Analysis to symbolic data is proposed. This method is based on a numerical analysis
of the transformed symbolic data, followed by a symbolic interpretation of the results; it allows
considering quantitative, qualitative nominal or modal variables; classification rules are then based
on proximities in the factorial plane (see also Lauro, Verde & Irpino (2008)).

This paper evaluates the relative performance of different classification rules for interval data. It
compares the distance-based classification rules considered in Duarte Silva & Brito (2006), the
parametric classification rules derived from the models discused in Brito & Duarte Silva (2012),
and rules proposed by other authors.

Preliminary results show that parametric approaches generally outperform other approaches, and
that restricted configurations of the variance-covariance matrix which take into account the par-
ticular nature of interval data lead to parsimonious rules, which can be quite effective in reducing
expected error rates.
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