
Data analysis

Introducing

Description
Program (detailed contents):

- Introduction to exploratory data analysis
- Syntax and objects of R and Python languages,
functions, object and functional programmation
(Python).
- Factorial methods. Reminder on principal component
analysis (PCA). Variants of PCA for qualitative data
(correspondence analysis), classification (linear
discriminant analysis), distance-based data
(multidimensional scaling), non-linearities (kernel PCA)
- Clustering: reminder on basic techniques (k-means,
hierarchical clustering). Mixture models and EM
algorithm. Community slicing or graph clustering.
- Non-négative matrix factorization (NMF) and
introduction to recommendation.

Objectives
At the end of this module, the student will have
understood and be able to explain (main concepts):
- Data base organisation of R and Python data frames.
Syntaxes R and Python languages. R and Python
functions design, program and test.
- Statistical analyses of multidimensional data:
dimension reduction and clustering with R and Python.
- Statistical interpretation of various graphical displays
including the different kinds of factor analyses and
clustering.

The student will be able to:

- Manage big data sets with R and Python.
- Lead exploratory data analyses of real big data. It
includes univariate, bivariate and multivariate data
analyses featuring PCA, MCA, FDA, NMF kmeans,
mixture models, DBSCAN¿ depending on data
structures and analysis purposes;
- Detect relevant structures within complex data sets
and compile insightful interpretations.

Évaluation
L’évaluation des acquis d’apprentissage est réalisée en
continu tout le long du semestre. En fonction des
enseignements, elle peut prendre différentes formes :
examen écrit, oral, compte-rendu, rapport écrit,
évaluation par les pairs…

Practical info

Location(s)
Toulouse
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