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Course Objectives: Deepen students' knowledge for the analysis of experimental data;
enable interpretation of results; encourage discussion based on relationships between
variables; enable the use of open-source software in statistical analyses.

Syllabus

Significance tests; Experimental designs; Factorial experiments; Split-plot
experiments; Regression; Principal Component Analysis; Factor Analysis; Canonical
Correlation Analysis; Cluster Analysis; Discriminant Analysis

Methodology and Teaching Tools

The course will consist of theoretical readings and discussions on analyses and
problem-solving. Active participation in discussions will enhance theoretical
understanding. Practical sessions will focus on problem-solving using the R statistical
environment. Teaching tools include whiteboard, multimedia projector, and the R
environment, which is freely available.

Evaluation

Evaluation will be based on classroom participation (40% of the grade) and a final
exam (60% of the grade). The final exam will be open-book and will require the use of a
computer.



Course Outline
PART 1

Unit 1 - Initial Conceptual Foundations
— Review of basic statistics concepts
— Principles of experimentation
— Characteristics of an experiment

Unit 2 - Significance Tests
— Introduction
— Analysis of variance (ANOVA) and the F-test
— Tests for mean comparisons
Unit 3 - Experimental Designs
— Completely Randomized Design (CRD)
— Randomized Complete Block Design (RCBD)

Unit 4 - Factorial Experiments
— Introduction
— Analysis and interpretation of factorial experiments

Unit 5 - Split-Plot Experiments
— Introduction
— Analysis of variance with significant interaction
— Analysis of variance with non-significant interaction

Unit 6 - Group Analysis of Experiments
— Introduction
— Analysis and interpretation procedures

Unit 7 - Regression Analysis
— Introduction
— Regression model estimation
— Parameter tests

PART 2

Unit 8 - Principal Component Analysis
— Covariance matrix
— Determination of the number of components
— Variable selection
— Inferences

Unit 9 - Factor Analysis
— Factorial model
— Parameter estimation
— Factor rotation



— Inference and validation

Unit 10 - Cluster Analysis
— Measures of similarity and dissimilarity
— Hierarchical clustering
— Non-hierarchical clustering
— Determination of the number of clusters
— Multidimensional scaling

Unit 11 - Canonical Correlation Analysis
— Canonical variables and canonical correlations
— Analysis quality
— Inferences

Unit 12 - Discriminant Analysis

— Classification rules
— ldentification of most important variables
— Discriminant functions
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