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Introduction

A multiblock extension for PCA has been develoged by Wold et al." called
Consensus PCA (CPCA). Westerhuis et al.” modified this method.
Westzearhuis’ CPCA version is on the super level equivalent to ordinary
PCA®”.

CPCA generates several models of the data in each block. The properties of
these models in terms of orthogonality and splitting of variance are
determined. Knowledge of these properties gives insight into the
interpretation of the obtained block scores and loadings.

Algorithm
The algorithm developed by Westerhuis et al. is given by:

(1) X(1) = TsupP;rup + X(R+1)
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Variance can be split into the different PCs in Model A2, due to the fact that
T;rup,Ts,.|p = diag and the orthogonality of Tg,, with the residuals.
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Model B: Model on block level for each block
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(2) Tsup = ltsup,1 tsup,RJ; Psup = [Psupﬂ Psup,B )
Psup,b = [psup,b1 psup,bR]
3) for every dimensionr, forr=1...R
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a) Py, = Psup,br
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bt =X,
c) Tr = [t1r tBr]
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Symbol Dimensions
T, IXR Block Scores
P, Jy X R Block Loadings
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e) Deflate: XS,H ) = ngr) _tsup,rpsup,br
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Models

Model A1: Regular PCA

Properties of Model B

t, =XV, TIT, = diag ;P]P, # diag ; 7721 20, 28p, 20
Variance can not be split in this model, due to the non-orthogonality of T,
and P, and their non-orthogonality with the residuals. To be able to split

variance on the block level, Model C is required.

Model C: Updated model on block level for each block
When the block data XE]) is projected on the block scores T, , updated block

loadings are obtained. Calculation of 5,, can only take place for all PCs

simultaneously, due to the fact that T, is not orthogonal.
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Symbol | Dimensions Symbol
X(1) B Raw Data Matrix 1...b...B Block
IxxJ, Index
b=1
T IXR Super Scores 1...j....J, | Variable
sup Jbeedb index
P B Super Loadings I Number of
sup YJpXR samples
b=1
B Residuals of the 1...r...R PC index
X (R+) Ix %J R -component
b=1 Model A1

Symbol Dimensions
~ J. XR Updated Block Loadings
P, b

zgRH) IxJy Residuals of the R -component Model C

Properties of Model A1
Variance can be split in PCA. Orthogonality properties in PCA are already
well known.
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Model A2: Model on super level for each block

X0 =1, P  +XF)
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Symbol Dimensions
X(b1) IxJ, Raw data matrix for block &
Psup, Jy XR Super Loadings for block b
XgRH) I1xJ, Residuals of the R -component Model
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Properties of Model C
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Variance can be split into explained and unexplained variance in Model C, due

to the orthogonality of T, with the residuals. It is not possible to split variance per
component.
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Geometric Description
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