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OBJECTIVES
COMPETENCES

. Capacity for identifying problems associated with statistical data in several variables.

. Basic knowledge for handling vectors and matrices.

. Acquire skills in multivariate data description.

. Capacity for making and interpreting plots of multivariate datasets.

. Know the properties of multivariate distributions.

. Capacity for making hypotesis testing on a multivariate population.

. Acquire skills in principal component analysis and factorial analysis.

. Acquire skills in heterogeneity problems such as outlier detection, hypothesis testing for different means,
classification and clustering.

9. Handle statistical software for multivariate analysis.
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SKILLS

1. Aptitude to understand a real problem and to analyze it as an statistical problem.
2. Modeling and solving problems.

3. Capacity of analysis and synthesis.

4. Oral and written skills.

5. Aptitude to work in a group.

DESCRIPTION OF CONTENTS: PROGRAMME

1. Multivariate Data

1.1 Multivariate descriptive statistics
1.2 Visualization of multivariate data
2. Principal Component Analysis

2.1 Introduction

2.2 Principal Components

2.3 Standardized Principal Components
2.4 Real Examples

3. The Multivariate Gaussian Distribution.
3.1 Introduction

3.2 Basic concepts

3.3 Parameter estimation

3.4 Hypothesis Testing

3.5 Mixture of Gaussians

4. Discriminant Analysis

4.1 Introduction

4.2 Bayes based classifiers

4.3 Linear and quadratic discriminants
4.4 Fisher linear discriminant Analysis
5. Kernel Dimensionality Reduction
5.1 Kernel PCA

5.2 Kernel FDA

6. Cluster Analysis

6.1 Introduction

6.2 Distances

6.3 Hierarchical techniques

6.4 Partition based models

7. Factor Analysis
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7.1 Introduction

7.2 Factor Analysis formulation
7.3 Inference

8. Canonical Correlation Analysis.
8.1 Introduction

8.2 Canonical correlation analysis
8.3 Real examples

LEARNING ACTIVITIES AND METHODOLOGY

Theoretical classes with support material taken from the web.
Problem solving classes. Computing classes in computer halls. Oral presentations.
Individual tutorials.

ASSESSMENT SYSTEM
The continuous evaluation consists of the assessment of three assignments on the subjects of the course

Final Exam: 0%
Continuous: 100%

Students who do not pass the course by continuous evaluation can take a theoretical/practical exam that will be
weighted 100%

% end-of-term-examination: 0
% of continuous assessment (assigments, laboratory, practicals...): 100
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