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A common strategy in high dimensional problems is to seek a lower dimensional formulation by identifying
latent variables. It fails however when parametrization is required to be explicit, for design optimization
for instance. These problems fully suffer the curse of dimensionality. A well-known strategy is then found
in variable separation approximations of the operators [1]. Variable separation inherently relies on a tensor
factorization of the model. This work aims a presenting a tensor formalism for high dimensional regression.
The proposed structure allows us to leverage a factorized form of the equations that relies on a partial tensor
product. We define tailored tensor operations that make computations manageable with a linear scaling with
respect to the number of variables. Our philosophy is to fall back on well-known properties of matrix-based
regression in a fully factorized manner. By getting inspiration from signal processing [2] and general regression
techniques [3], we are able to identify and leverage kernel properties. Our method provides a least squares
formulation and regularization techniques that do not rely on a fixed point strategy as would CP-ALS or
analogous approaches. Our framework is demonstrated on the identification of nonliner dynamical systems to
show scaling and robustness. We emphasize the parallel capability of the approach and its efficiency even for
explicit dependency on hundreds of variables.
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