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Following the seminal idea of Tukey (1975), data depth is a function that measures how close
an arbitrary point of the space is located to an implicitly defined center of a data cloud.
Having undergone theoretical and computational developments, it is now employed in numerous
applications with classification being the most popular one. The R package ddalpha is a software
directed to fuse experience of the applicant with recent achievements in the area of data depth
and depth-based classification.

ddalpha provides an implementation for exact and approximate computation of most reasonable
and widely applied notions of data depth in multivariate and functional (Nagy, Gijbels &
Hlubinka, 2017) settings. These can be further used in the depth-based classifiers implemented
in the package, where the DDα-procedure (Lange, Mosler & Mozharovskyi, 2014) is in the
main focus; see also Mozharovskyi, Mosler & Lange (2015). The package is expandable with
user-defined custom depth methods and separators. The implemented functions for depth
visualization and the built-in benchmark procedures may also serve to provide insights into the
geometry of the data and the quality of pattern recognition.

Except for efficient and fast implementation of theDDα-procedure, R package ddalpha suggests
other classification techniques that can be employed in the DD-plot: the original polynomial
separator by Li, Cuesta-Albertos & Liu (2012) and the depth-based kNN-classifier proposed
by Vencalek (2011). Certain depth functions, especially those based on data geometry, vanish
beyond the convex hull of the sample and thus can yield zero depth for distant observations
during their classification (the so-called “outsiders”). For this case, ddalpha offers a number of
outsider treatments and a mechanism for their management. Further, ddalpha possesses tools
for immediate classification of functional data in which the measurements are first brought
onto a finite dimensional basis, and then fed to the depth-based classifier. In addition, the



componentwise classification technique by Delaigle, Hall & Bathia (2012) is implemented.

R package ddalpha implements various depth functions and classifiers for multivariate and
functional data under one roof. Among others, ddalpha implements zonoid depth and efficient
exact halfspace depth. All depths in the package are implemented for any dimension d ≥ 2;
except for the projection depth all implemented algorithms are exact, and supplemented by their
approximating versions to deal with the increasing computational burden for large samples and
higher dimensions. In addition, the package contains 50 multivariate and 5 functional ready-
to-use classification problems and data generators for a palette of distributions.

Most of the functions of the package are programmed in C++, in order to be fast and efficient.
The package has a module structure, which makes it expandable and allows user-defined custom
depth methods and separators. ddalpha employs boost (package BH; Eddelbuettel, Emerson &
Kane, 2016), a well known fast and widely applied library, and resorts to Rcpp (Eddelbuettel,
Francois, Allaire, Ushey, Kou, Bates & Chambers, 2016) allowing for simple calls of R functions
from C++.

R package ddalpha (Pokotylo, Mozharovskyi, Dyckerhoff & Nagy, 2018) is accessible on CRAN,
for a comprehensive overview of its functionality see Pokotylo, Mozharovskyi & Dyckerhoff
(2016).
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