The log-ratio approach to handle relative information
Peter Filzmoser1
1
Institute of Statistics and Mathematical Methods in Economics, TU Wien, Austria

For many data sets the interest for the analysis is not in the measured or
observed values directly, but rather in the relative information. This can be
investigated by considering the log-ratios between all pairs of variables, and –
to avoid over-parametrization – by constructing an orthonormal basis describing this information. Since (log-)ratios are taken, one could multiply the values
of one observation by a positive constant without changing this relative information. This implies that the analysis is invariant with respect to the data
scale. The log-ratio methodology is popular in the context of compositional
data analysis.
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In many applications it is not of interest to directly analyze the reported data values.
For example, the number of employees in di↵erent economic sectors is not comparable
among di↵erent countries, since this “absolute information” depends on the total number
of employees in the country. One option for making the numbers comparable is to report the
values in proportions or percentages, thus to divide by the “total”, and possibly multiply by
100. Although the numbers accross the countries are comparable now, there is a problem
if the relationships between the sectors are of interest, for instance in terms of correlations.
Already Karl Pearson [3] pointed out the problem of spurious correlations for proportional
data.
Another option is to analyze “relative information” by considering log-ratios between the
values of the variables. The resulting log-ratio methodology was proposed by John Aitchison [1] for compositional data, where the relative information is of main interest. The
aim was to define a family of log-ratio transformations, resulting in new variables which
are aggregated pairwise log-ratios, to move compositional data from their original sample
space to an unrestricted real space, where standard statistical methods can be applied for
their further analysis.
In the recent literature, isometric log-ratio coordinates are proposed to represent compositions in the usual Euclidean space [2]. Specific choices of those coordinates allow for an
interpretation of the parameters in statistical models. We will present the major concenpts
and some of those choices for multivariate statistical methods. Special attention is given
to robust statistical methods. The log-ratio approach will be illustrated with real data
examples from geochemistry, metabolomics, and the digital music industry.

