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HiDimDA: An R package for Supervised Classification of High-Dimensional Data
A. Pedro Duarte Silva

Faculdade de Economia e Gestao & CEGE
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Selection.

Classical methods of supervised classification often assume the existence of a training data set
with more observations than variables. However, nowadays many classification applications
work with data bases where the total number of original features is larger, and often much
larger, than the number of available data units. For instance, in microarray applications several
thousand genes are usually collected on a few dozen individuals with known clinical conditions,
in order to derive classification rules capable of supporting the diagnostic of future patients
(see, e.g., Dudoit, Fridlyard and Speed (2002)). A similar pattern occurs in image recognition
problems, where the information contained in hundreds of pixels is trained on a much smaller
set of images belonging to well defined classes (Thomaz and Gillies (2005)).

Furthermore, in most high-dimensional classification problems the majority of the original
features do not contribute to distinguish the underlying classes, and can have a large negative
impact if forced into the resulting classification rules (Fan and Fan 2008). Nevertheless, the
number of useful features is often still comparable to, or even larger than, the number of
available training sample observations.

Therefore, effective classification methodologies for these applications require scalable method-
ologies of feature selection, and classification rules that can use sample information in a way
that is not severely limited by the number of data units in the training sample. The most
common strategy to deal with the latter problem is to adopt rules (e.g., Domingos and Pazzani
(1997) Tibshirani et. al. (2003)) that treat all features independently, and ignore all sam-
ple information about their dependence structure. Recent proposals (e.g., Thomaz and Gillies
(2005), Fisher and Sun (2011), Duarte Silva (2011)) try to surpass this limitation by relying
on estimators of covariance matrices with good statistical properties when the number of used
features is close to, or larger than, the training sample size.

In this presentation, I will describe the HiDimDA (High Dimensional Discriminant Analysis)
R package, available on CRAN, that implements several routines and utilities for supervised
k-group classification in high-dimensional settings. HiDimDA includes routines for the con-
struction of classification rules with the above mentioned properties, methods for predicting
new observations of unknown origin, as well as cross-validation and feature selection utilities.
The selection routines of HiDimDA implement modern proposals for feature selection in high-
dimensional classification problems (see e.g. Benjamini and Hochberg (1995), Benjamini and
Yekutieli (2001), Efron, (2004), Donoho and Jin (2008), Fan and Fan (2008)), which often rely
on ideas originated form the related theory of large-scale hypothesis testing.

HiDimDA can be used to construct, apply and assess k-group (k > 2) classification rules
for problems with several thousand variables, dealing effectively with the problems of high
dimensionality, and including rules that do not ignore the dependence structure of the data.
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