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The seamless application of principal component analysis (PCA) to incomplete data sets is not possible,
then practitioners often remove or ignore observations that contain at least one missing value. More
enhanced approaches to apply a PCA on an incomplete data set can be classified according to three different
strategies: i) imputation of the missing entries prior to apply PCA; ii) algorithms to ignore the missing
values while obtaining the PCA solution; iii) PCA algorithms that explicitly deal with missing values. A
method that explicitly accounts for the presence of missing values while computing the PCA solution is the
EM-PCA (expectation-maximization PCA), that iteratively updates the missing value imputations by means
of reduced-rank approximations of the data matrix.

As a further limitation, the application of PCA is unfeasible for data flows, because standard implementations
require the data to be available as a whole. Incremental PCA can be used in this case: data flows are
processed in incoming blocks, and the PCA solution is updated as each new block comes in. In presence
of missing values, a block could be imputed first, and then analysed: such an imputation, however, would
depend on that block only, irrespective to the data insofar analysed. The aim of this contribution is to provide
an incremental EM-PCA-like procedure suitable for incomplete data flows, that imputes each upcoming block
taking into account all the data analysed up to the current point. The effectiveness of the proposed approach
will be appraised by experiments on synthetic data sets.
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