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Abstract
Partially linear models (PLMs) have been widely used in statistical modeling, where
prior knowledge is often required on which variables have linear or nonlinear effects
in the PLMs. In this paper, we propose a model-free structure selection method for
the PLMs, which aims to discover the model structure in the PLMs through automat-
ically identifying variables that have linear or nonlinear effects on the response. The
proposed method is formulated in a framework of gradient learning, equipped with
a flexible reproducing kernel Hilbert space. The resultant optimization task is solved
by an efficient proximal gradient descent algorithm. More importantly, the asymptotic
estimation and selection consistencies of the proposed method are established without
specifying any explicit model assumption, which assure that the true model structure
in the PLMs can be correctly identified with high probability. The effectiveness of the
proposed method is also supported by a variety of simulated and real-life examples.
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1 Introduction

Linear and nonlinear models are two main structures for statistical modeling. The
linear models are simple and interpretable, but their efficiency highly relies on the
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