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8. Class type and workload (work time)
Theoretical classes:
Practical classes:
Theoretical-Practical Classes 30,00
Tutorial Guidance: 20,00

9. ECTS Credits
6,00

10. Scientific Area Coordinator

11. Regent
Prof. Doutor JOAO JOSE AMARO AMADOR LEITAO

12. Assistants

13. Teaching Language
Portuguese

14. General Objectives

Develop the elements introduced in basic Statistics and Probability courses in a multivariate
framework, providing the instruments that allow analyzing multidimensional data. The course will
focus on a good understanding of the methods and on training in the application conditions,
including knowledge of methods for collecting information, constructing a survey and defining
the appropriate experimental design for each situation.
15. Specific Objectives

Show the potential of matrix notation for the treatment of multidimensional data. Explore the
graphical techniques of exploratory analysis of multidimensional data. Approach to dimension
reduction techniques for continuous variables (principal component analysis) and for qualitative

variables (factorial analysis of correspondences). Presentation of basic automatic classification
techniques. Linear, log-linear and discriminant analysis models.

16. Skills to be acquired

Successful completion of this course will provide students with skills in multivariate statistics,
allowing them to understand some of these statistical analyses in multivariate distributions as
well as their execution.

17. Teaching Methodology

In the theoretical-practical classes (the teacher introduces the concepts and deduces the
abstract aspects); tutorial classes (the teacher presents the applications to the students and with
their active participation a solution is sought.
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18. Course Unit Program
1. MULTIVARIATE ANALYSIS MODELS.

In this part of the course, models that allow establishing relationships between variables are
studied.

1.1. Linear models: regression and analysis of variance.
1.2. Log-linear models.

2. DESCRIPTIVE METHODS AND NOTATIONS.

It is intended to show how matrix theory allows an easy treatment of multidimensional data and
to indicate the graphical techniques used in multidimensional exploratory analysis.

Review of the basic notions of Linear Algebra.

Data frame. Weight matrix. Gravity center. Variance-covariance matrix and correlation matrix.
The space of individuals. The role of metrics. The inertia.

Multidimensional graphic techniques.

3. MULTIVARIATE DATA ANALYSIS TECHNIQUES.
Dimension reduction and automatic classification techniques are studied.

3.1. CANONICAL CORRELATION.

3.2. ANALYSIS ON MAIN COMPONENTS.

Projection of individuals into subspaces: principal axes, principal components and principal
factors. Reconstitution formulas. Interpretation and quality of the results of a principal
component analysis.

3.3. DISCRIMINANT ANALYSIS. Discriminant factor analysis. The case of two groups.
Assignment rules.

3.4. AUTOMATIC SORTING. Distances and similarities. Partition methods and hierarchical
methods

3.5. FACTOR ANALYSIS OF SIMPLE CORRESPONDENCES

Contingency tables and associated point clouds. The chi-square metric.

Interpretation and quality of the results of a factorial analysis of simple correspondences.

3.6. FACTOR ANALYSIS OF MULTIPLE CORRESPONDENCES.

Data and notations. Burt's painting. Interpretation and quality of the results of a factorial analysis
of multiple correspondences.

19. Assessment Methods

According to the school's internal regulations, the assessment will have a continuous and a
frequency component. The continuous component will comply with the rules established by the
appropriate regulations.

domingo, 7 de setembro de 2025 3/6

FUNDACAO MINERVA CULTURA - ENSINO E INVESTIGAGCAO CIENTIFICA

Rua da Junqueira, 188 a 198 - 1349-001 LISBOA - Telefone 213 611 500 - Fax 213 638 307 - e-mail: info@lis.ulusiada.pt - https://www.lis.ulusiada.pt



GADADE ,

A -
< 5
oy
z o]
- -

2, &
| F—
Rr O

UNIVERSIDADE LUSIADA
LISBOA

20. Didactic Resources

Classes will be taught using visual presentations and computer systems will be made available
for carrying out practical exercises.

21. Sustainability Objectives

The course contributes to the
framework and definition:

4 - Quality education - Through the acquisition of technical skills in multivariate statistics.
5 - Gender equality - Promoting inclusive and gender-sensitive teaching practices.
22. Keywords

following Sustainable Development Goals within the UN

Multiple regression
Analysis of variance
Principal components analysis
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