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Abstract

Regression, the process of estimating functions from data, comes in many fla-
vors. One of the most commonly used regression models is linear regression,
which is computationally efficient and easy to interpret, but lacks in flexibility.
Non-linear regression methods, such as kernel regression and artificial neural
networks, tend to be much more flexible, but also harder to interpret and more
difficult, and computationally heavy, to train.

In the five papers of this thesis, different techniques for constructing regres-
sion models that combine flexibility with interpretability and computational
efficiency, are investigated. In Papers I and II, sparsely regularized neural net-
works are used to obtain flexible, yet interpretable, models for additive mod-
eling (Paper I) and dimensionality reduction (Paper II). Sparse regression, in
the form of the elastic net, is also covered in Paper III, where the focus is on
increased computational efficiency by replacing explicit regularization with
iterative optimization and early stopping. In Paper IV, inspired by Jacobian
regularization, we propose a computationally efficient method for bandwidth
selection for kernel regression with the Gaussian kernel. Kernel regression is
also the topic of Paper V, where we revisit efficient regularization through early
stopping, by solving kernel regression iteratively. Using an iterative algorithm
for kernel regression also enables changing the kernel during training, which
we use to obtain a more flexible method, resembling the behavior of neural
networks.

In all five papers, the results are obtained by carefully selecting either the regu-
larization strength or the bandwidth. Thus, in summary, this work contributes
with new statistical methods for combining flexibility with interpretability and
computational efficiency based on intelligent hyperparameter selection.
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