Course on compositional
data and their analysis

Goals

and Earth Sciences in general; Tourism, sociology, psychology, and al gineering.
That is, compositional analysis is useful for many applications. Course attendees are expected
to present their own problems with compositional data analysis.

Prerequisites

It is recommended to have an elementary background in linear algebra and statistics. The
course is partially based on the use of R and some of its libraries. It is recommended to attend
with a laptop that has R installed (preferably with R-studio) and CoDa- Pack (free software
developed by the group of compositional data analysis in the Universidad de Girona, Spain).
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Course on compositional
data and their analysis

Program

Monday
1.-Presentation (30min) - Description and organization.
2. Compositional data (CoDa): introduction and representation on the simplex (1:30h)
- Motivation, examples, spurious correlation. Representation of CoDa (using CoDaPack).
3. Sample space and Aitchison geometry (2h) - The simplex as a sample space.
Subcompositions. Principles of compositional analysis (CoDA): scale invariance,
subcompositional coherence, permutation invariance. Operations: perturbation,
powering. Distance, norm, and inner product. Euclidean space of compositions.
4. Data presented by attendees (1h) - These data will be discussed during the course.

Tuesday
4. Data presented by attendees Cont. (1h) - These data will be discussed during the
course.
5. Coordinate expression (1:30h) - Centered log-ratio transformation (clr). Orthonormal
bases in the simplex and their orthogonal coordinates (ilr/olr). Building ilr coordinates.
Straight lines and ellipses in ilr-coordinates (using CoDaPack).
6. Tools for descriptive statistics (2:30h) - Variability, center, and total variance.
Variation matrix and Proportionality Index of Parts (PIP). Total variation decomposition.
CoDadendrogram (using CoDaPack). Principal coordinates and CoDa-biplot (using
CoDaPack).

Wednesday
7. Irregular data (1:30h) - Types of zeros: essential, under_deteetien=limit, counting
zeros. Zero patterns as factors. Substitution of zeros®Dealing with counting Zekos.
Missing data.
8. Compositional response in regression (1h) lmtroduction to compesitional sgftware in
R. Examples of regression with compositionalffesponse (using R).
9. Regression with compositional explanatory variables (1h) - Examples of regression
with compositional explanatory variables [Using R).
10. Linear models and reduction of variablesy(1:30h) #Regression and diseriminant
analysis with compositional explanatory = variables. Methods: R:selbal and
R:codadmicrobiome.

Thursday

11. Case discussion (4h) - Including cases from attendees.
12. Conclusions (Thursday 1h) - Summary and clasing
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