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Multivariate analysis

Principal Component Analysis

How to find patterns in high dimensional multhvariate data sets !

Principal component analysis (PCA) offers a
rmeans o identify petterns in high dimensional
rriulthvariate dats sote, and to represent this deta
in & way that highlighis similarites, differemnces,
and groups.

PCA alsn aliews 1o reduce the mumber of
dimensions without los of inforrmation (Le. data
COMMPIesSion ).

"PCA & generally corsidered to be the werking
horse of multhvariate dats aradsi, since 0 My
method:s are merely 3 wvariation on the s
batie e

- K Faber
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What ks the basic idea behind PCA !
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R: biplot(preomp(data))

Principal Component Analysis

Application to multivariate data analysis
and dimensionality reduction

Applications to image analysis, and alignement of structures







Which translation and rotation ?
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What kind of patterns in data will not be teased
apart by PCA (or LDA) ?

FIG, 6 Example of when PCA& falls (redl lines). [a) Tracking a per
son o a leris whesl (black dots) Al dyramacs can Be described
by the phase of the whel 8, 2 non-linear combination of the nakm
bazis. (b} In this example dala sal, non-eaussian distributed data and
non-erihogong] axes causes PCA 13 Tail. The axes with the largesi
variance do rot corespand to the appropriste anser,




A word about
Clustering
and
Multidimensional Scaling

{(analysis of the distances)

Support Vector Machines
(SVM)




