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In applied statistics, reduction of dimensionality of a data set is one of the most common tasks 
performed by analysts. Principal component analysis (PCA) based methods are well-known and efficient 
techniques for this goal [1]. A new set of uncorrelated variables, the principal components (PCs), is 
constructed as linear combinations of original variables with the aim to capture the most variation. 
However, the interpretation of PCs is not always easy because they are linear combinations of all the 
original variables. Among the alternatives to PCA made to provide simpler components, the most 
common techniques are: rotation [1], LASSO [2, 3] and clustering variables [4]. 

 
PCA and related methods cannot directly be applied to raw compositional data (CoDa) because its 
sample space, the simplex, has a particular geometry [5]. The ideas introduced in the early 1980s to deal 
with CoDa using logratios were further developed, leading to particular isometric coordinates [6], known 
as balances, obtained through a sequential binary partition (SPB) . Following this methodology, principal 
balances (PBs) were defined as a compromise between the concepts of PCs and balances [7]. The basic 
idea in this approach is that, for interpretative purposes, it would be better to have each PC as a balance 
of a group of components against another group, leaving irrelevant components with a zero weight. 
That is, PBs are defined as a sequence of orthonormal balances which maximize successively the 
explained variance in a CoDa set. To compute the PBs three algorithms were proposed: minimize 
angular proximity to PCs, hierarchical clustering of compositional parts, and maximize explained 
variance via hierarchical balances. The drawbacks of these algorithms when the data are high-
dimensional motivates the introduction of sparse principal balances using the algorithm proposed in [3]. 
However, this algorithm has other difficulties: it does not use the log-contrast structure of balances, it 
only constructs non-overlapping groups of parts, and it depends on two arbitrary tuning parameters. 
 
I this work we revise the above methods and propose a new method based on the approaches 
introduced by Chipman and Gu [9] and Enki et al. [4]. This approach is illustrated using the data set from 
the groundwater geochemical analysis conducted in the late 1990s in Bangladesh [10]. 
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