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Multi-way data extend two-way matrices to a higher dimensional tensor. In many fields, it is relevant to pursue
the analysis of such data by keeping it in its initial form without unfolding it into a matrix. Often multi-way data
are explored by means of dimensional reduction techniques. Here, we study the Parallel factor analysis (PARAFAC)
model, which expresses the multi-way data in a more compact way through a small set of loading matrices and
scores.

The most common algorithm to fit this model is by means of an Alternating Least Squares (ALS) algorithm.
However, it is well known that ALS is not robust to outliers. Robust alternatives which are resistant towards
rowwise outliers have been proposed in the past [1, 2], the latter approach being able to cope with missing values
as well.

These methods are however not resistant towards cellwise outliers that might contaminate all observations. A
new algorithm is proposed that generalizes the MacroPCA method for two-way data [3] towards multi-way data.
We show with simulations and the analysis of real data that our MacroPARAFAC method is robust to rowwise
and cellwise outliers while also being able to handle missing elements.
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