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Abstract

Compositional data are naturally constrained by “closure” and existina D-1 dimensional simplex
space, making it difficult to directly apply traditional multivariate statistical methods. Additive log-
ratio transformation (ALR), centered log-ratio transformation (CLR), and isometric log-ratio transfor-
mation (ILR) convert compositional data to Euclidean space through log-ratio mapping, and they are
the core tools for compositional data analysis. This paper systematically compares the differences
among the three transformations from six dimensions: transformation basis, distance preservation,
angle preservation, matrix representation, geometric meaning, and application scenarios. The re-
search clarifies the applicable boundaries and advantages of each transformation, providing a the-
oretical basis for the practice of compositional data analysis in multiple fields such as geology,
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ecology, and medicine.
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Figure 1. Three kinds of log-ratio inverse transformations of rectangles in Euclidean space
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Table 1. Original beverage formula
1. RRlREC S

FERREL T A B c
Be 7 1 (HRILEK) 0.3 0.2 0.5
Be 77 2 (TR EK) 0.32 0.18 0.5
BT 3 (ERK) 0.1 0.4 0.5

Table 2. Modified formula based on “Formula 1”

F2 BT ‘A1 HRRER

B R AL TS A B C
W7 X (B ) 0.25 0.25 0.5
BLJ7 Y (3) 0.35 0.15 0.5

FCT7 Z (i) 0.28 0.15 0.5
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Figure 2. Three kinds of log-ratio inverse transformations of ellipses in Euclidean space
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