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Watch out, spurious correlations ahead!

M. I. Ortego1, J. J. Egozcue1,

SUMMARY

Modeling dependence between two or more variables is a common issue in statistical appli-
cations. The Pearson correlation coefficient is often used to measure dependence, although
it only captures linear dependence. Kendall’s τ or Spearman’s ρ, among others [4, 5] are
popular alternatives for those wanting to model dependencies other than linear. The link
between these coefficients and copula functions [1, 2] makes them an attractive alternative,
as copulas seem a useful tool to represent dependence between variables.

When dealing with compositional data, the representation of dependence is a key issue
[3]. In fact, the first efforts towards the suitable treatment of compositional data were
driven by the burst of spurious (Pearson) correlation into the scene. Some researchers
may expect that Kendall’s τ , Spearman’s ρ or the copula between parts of a composition
are not spurious thus suggesting a way to circumvent log-ratio treatment of compositional
data. This work is a warning against this simplification. In this work, these dependence
coefficients and copula functions are used to measure the dependence between parts of a
composition and its subcompositions. It is shown that if the compositional structure of
data is ignored, the use of these measures of dependence also presents great shortcomings,
as they are subcompositionally incoherent and, consequently, they are spurious measures of
dependence between parts of a composition.
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