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##Section 4. General linear model I and II

##Load data
data<-read.csv2("Cholesterol.csv",sep=";")
head(data)

Residuals

##Linear model
mod1<-1m(Chol.Blood~Gender*Physical.condition*Age,data=data)
summary(mod1) Fitted values
plot(modl)

res<-residuals(modl)

shapiro.test(res)

require(car)
leveneTest(res~Gender*Physical.condition,data=data)
#Analysis of variance

Anova(modl)

Scale-Location

#Interaction plot
interaction.plot(data$Gender,data$Physical.condition,data$Chol.Blood)
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MULTIVARIATE STATISTICS WITH R FOR BIOLOGICAL SCIENCES
CIIMAR, 17-19 April 2023

Session 1. Contrast of hypothesis 10:00 — 14:00 h 17 April 2023
1.1 Parametric methods
1.2 Non-parametric methods
1.3 Exercises

Session 2. Ordination methods 10:00 — 14:00 h 18 April 2023
2.1 Principal Components Analysis
2.2 Correspondences Analysis
2.3 Canonical Correspondence Analysis
2.4 Redundancy Analysis
2.5 Factorial Analysis
2.6 Multi-dimensional Scaling
2.7 Exercises

Session 3. Clasification methods 10:00 — 14:00 h 19 April 2023
3.1 Discriminant Analysis
3.2 Hierarchical Clustering Analysis
3.3 k-means Cluster Analysis
3.4 Exercises

Docent: Aldo Barreiro Felpeto. CIIMAR.

Price: 150 € (100 € for CIIMAR/UP members)

Registration: after announcement, up to fill 25 available positions.

Registration, together with the payment information, is available in the CIIMAR website, through
the link that is sent with the e-mail announcing the course.

Proof of payment required to book the place (send proof to abarreiro@ciimar.up.pt).

After sending the proof of payment, a confirmatory e-mail for the registration will be sent.

Important information:

- All the course will be taught through a zoom platform.

- The course will be taught in English.

- At least a beginner’s background in R and basic statistics is recommended.

- All the information and materials necessary for the development of the course (instructions to
install R and R packages, pdf with lessons content, scripts with examples and exercises, data for
examples and exercises) will be made available for all the participants in the course through a link
to the Open Science Framework platform.



Syllabus

Course description

This course will focus on the most useful techniques of multivariate statistical analysis in Biological
sciences. These will be principal component analysis, canonical correspondence analysis,
multidimensional scaling, discriminant analysis and cluster analysis. Other techniques, such as
correspondence analysis and factor analysis will be approached in a simpler way. Lastly, some
techniques will be approached in a very introductory way, as it will be the case of canonical
correlation, and redundancy analysis. A brief introduction to parametron and non-parametric
techniques for hypothesis contrasts (Hoteling test, MANOVA, PERMANOVA) will also be part of
the first session.

Although this course uses the R programming language as the basis for the examples and exercises,
which will undoubtedly help the student to become more familiar with it, learning this language is
not an objective of this course.

Course methodology

The course consists of exemplified theoretical explanations, for which the open source
programming language R will be used. Students will receive the course lesson material in pdf
format, which contains the theoretical explanations together with worked examples. The examples
will also be provided as scripts in R language. In addition, students will be provided with data files,
which will be used to perform a series of exercises during class hours. These exercises will also be
reviewed during class hours.

General aim of the course
To become familiar with the basic concepts of multivariate statistics and to know in detail the main
techniques.
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