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Multivariate Data Analysis:

an introduction with a focus on Principal

Component Analysis of SNP data
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Multivariate Data Analysis
Terminology

Factorial methods
Geometric data analysis
Data analysis “a la francaise”



Multivariate Data Analysis

Context and aims

Multidimensional data
Exploratory/Descriptive
Reduction of dimensionality
Graphics



A data table of quantitative variables
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A data table of quantitative variables
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An example of data representation

"SNP,
0
2

SNP;
2
1

SNP,
>
0




" S S S,
c I
S I
©
e
e} |I S Xi,j  EEEEEEEEE——
N
o
O
c |n
Two points of views:
The obervations (the individuals) The variables (the SNPs)

S

The it" observation is defined by p SNPs The jt" SNP is defined by n observations



The it" observation is defined by p SNPs

The jt" SNP is defined by n observations

Two points of views
Two geometric representations

5o SNP 1

A cloud of n points (observations) in an
hyperspace with p dimensions
(variables)

»'- Individugt 2

Acloud of p po‘ihts"(v'éﬁi‘ables) in an
hyperspace with n dimensions
(observations)



Two points of views
Two geometric representations

HyperSpace of observations HyperSpag:e Of variables
n points in R P p pointsinR "
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Two points of views
Two geometric representations

HyperSpace of observations HyperSpace of variables
n points in R P p pointsinR "
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Similarities / differences Relationships among

among observations variables



Data transformation
-Rotation and Dimension Reduction

Original data

Transformed data

We obtain a small dimension hyperspace where the
data representation is as close as possible to the original ones



Data transformation
-Rotation and dimension reduction

Hyperspace of observations
n pointsin R P

-~

A measure of distance between
observations



The same transformation mechanism

- Rotation
- Dimension reduction

Hyperspace of observations Hyperspace of variables
n pointsin R P p pointsin R "

B f'

A measure of distance between A measure of distance between
observations variables



The same transformation mechanism

- Rotation
- Dimension reduction

Hyperspace of observations Hyperspace of variables
n pointsin R P p pointsin R "
A measure of distance between A measure of distance between
observations variables

A mathematical formalisation
The duality diagram theory



A mathematical formalisation
The duality diagram

\ Eigenanalysis r







