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Description
Teaching

30h of theoretical lessons (including 9h of software training), 30h of tutorials including part of course ap-
plication and part of personal project (processing multivariate data sets independently).

Evaluation

The theoretical courses are evaluated by a written exam (2 hours). The project is evaluated by an oral
presentation (~10 min).

Summary

This class focuses on statistical techniques used to analyse multivariate
data and time series in oceanography or, more generally, in environmen-
tal sciences. We teach how to choose and associate appropriate statis-
tical methods, the theoretical basis of these different methods and their
practical implementation through the use of specialised software and
programming, using R.

The topics covered are: distance measures relevant in ecology (Euclid-
ean, Bray-Curtis, etc.), ordination methods in reduced space (ACP, AFC,
MDS), multiple regression methods (linear model, RDA, CCA), unsuper-
vised grouping methods (hierarchical, k- means), supervised classifica-
tion and regression methods (i.e. Machine Learning; LDA, classifica-
tion/regression trees, RandomForest, Multi-Layer Perceptrons, Convo-
lutional Neural Networks).

Fig: MDS analysis, projected in 3
dimensions.

Learning objectives

At the end of this course, you will know how to:
1. program analyses in R and use specialized software;
2. choose an analysis method appropriate to the question at hand and the nature of the data;
3. implement multivariate analyses and interpret their results;
4. conduct a complete analysis of a dataset already prepared.

Prerequisites

This class deals with multivariate analyses and assumes prior knowledge of classical inferential statistics
(notion of variance, ANOVA, simple regression).
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Organisation details

The theoretical basis of each method is detailed during a half-day course, focusing on the conditions of
application of each method, their choice and the interpretation of their results. The mathematical under-
pinnings are present-ed to enable a complete understanding of the method but without requiring an ad-
vanced level of knowledge.

Then, each method is practiced during a half-day computer lab session, allowing to apply it on one or sev-
eral datasets which highlight its characteristics well. These labs are all based on free and open-source
software; some methods are presented with software sporting a graphical interface (Tanagra and Past),
othersviaprogramminginR. Trainingin these programs and in Ris included at the beginning of the module.
Finally, the last two-three days are devoted to personal projects, during which students analyse a small
dataset, which is either provided to them or that they brought with them. Each project is the subject of an
oral presentation.

Practical information

e This module can, in general, be accepted as a PhD class, sanctioned by an exam. At the very least,
a certificate of participation can be issued.

e The module is open to French and foreign students in a Master or PhD degree, assuming the pre-
requisites mentioned above are known. If foreign students register, the courses will be given in
English.

e The marine station of Villefranche offers accommodation and catering options.

e Students are expected on the Saturday or Sunday preceding the start of classes. Classes begin at
09:00 on the first day and end at 12:00 on the last day.

e Registrationis through the e-Candidate platform.

Note: This document is for informational purposes. The details of the content and format of the courses
and evaluations may change from year to year.



