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Figure 1. Example of centering and scaling using sugar process data (see text).
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Table I. Percentage of variation explained for different models of
raw (left) and corrected (right) data
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Figure 2. Left. Loading plot from principal component model of the data matrix where the overall average is subtracted. Right.
The first five loadings are shown when the data have been correctly centered across the first mode.
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Figure 3. Influence of scaling on fitted model.
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Figure 4. Two-way array showing the dependence between
centering and scaling.
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Figure 5. Structure of offsets in three-way (trilinear) data when all
elements have the same offset held in the scalar �. Two
alternative but equivalent ways of writing the PARAFAC model
are shown: the slab notation using submatrices Xk, and the
notation described in Equation (12).
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Figure 6. Structure of offsets in three-way (trilinear) data when all
elements in each vertical slab have the same offset. The offsets
are held in the J-vector �.

Figure 7. Structure of offsets in three-way (trilinear) data when all
elements in each vector have the same offset (case three). The
offsets are held in a matrix � (J � K) whose jkth element holds the
offset of the vertical column with second- and third-mode indices j
and k. The vector �k is the kth row of the matrix �.

Figure 8. Centering across the first mode. For each column of the raw data a mean
value is calculated and subtracted from each element in the column. Thus a two-
way matrix of mean values is obtained. Note that this centering is identical to
matricizing the data to a two-way structure and centering these two-way data
across the first mode.
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Figure 9. Incorrect scaling of three-way array. Spectra from one sample measured at
two conditions (slabs one and two). The top plot shows the data before scaling and the
lower plot after a hypothetical scaling.
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Figure 10. Three-way array. Proper centering must be done across a mode, exemplified
here by proper centering across the second mode. From all elements of a specific row
(fixed i and k) the same scalar mik is subtracted. Proper scaling e.g. within the first mode
is performed such that all elements of a specific horizontal slab are multiplied by the same
scalar wi.

Figure 11. Projection of b on a.
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