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ABSTRACT

Many important tasks in data science, like large-scale recommender systems, can be naturally
cast as statistical inferences of linear forms for matrix/tensor data with highly incomplete
observations. These problems, however, present unique challenges because of the subtle bias-
variance tradeoff and unknown uncertainties & correlations of test statistics. Here, we discuss
the statistical inference of general linear forms in the low-rank noisy matrix and tensor
completion models. For the matrix completion problem, we develop a general approach to test
individual linear forms with sharp asymptotics both marginally and jointly, and utilizing them
to control the false discovery rate (FDR) via a data splitting and symmetric aggregation scheme.
Then, we show that our discoveries of uncertainty quantification and correlations in the matrix
setting can be extended to tensor cases with the help of both independent and dependent
initialization and one-step power iteration. An interesting statistical and computational gap is
observed in the inference procedure.
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