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In this, we present Principal Component Analysis (PCA, the oldest and still the most
popular multivariate method) and its modern generalizations. PCA analyzes data tables
where rows are observations and columns are variables. PCA extracts the information
in these data by computing optimal linear combinations (called components) of the
variables. These components are then used to create two types of maps: one map for
the observations where the similarity structure of the observations is represented by the
distance between observations and one map for the variables where the similarity
structure of the variables is represented by (the cosine of) the angles they form with the
origin. PCA—and its interpretation rules—is also adapted for symmetric data tables:
distances for observations (when it becomes Classical Multidimensional Scaling, MDS)
and scalar products (including covariance and correlation) for variables. Originally, PCA
was used as a dimension-reducing descriptive method, but it now often incorporates
cross-validation-based inferences (jackknife, and bootstrap).

PCA has recently been extended to the analysis of multiple data tables. For two data
tables, PCA becomes Partial Least Squares Correlation (PLSC, also called co-inertia
analysis or inter-battery analysis), redundancy analysis, or canonical correlation. These
methods all compute optimal linear combinations of the variables of two data tables in
order to extract common information between these two data tables, and they differ only
in their definition of optimality (or equivalently, their definition of the common
information).

For three or more data tables, PCA can now be extended in several ways. A versatile
method—DiSTATIS—generalizes PCA, MDS, multiple factor analysis (MFA), and a few
more, to analyze sets of data tables and to identify both common and specific
information in these sets of data tables.
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