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Abstract

While there are various model selection methods, an unanswered but important question is how to select one
of them for data at hand. The difficulty is due to that the targeted behaviors of the model selection procedures
depend heavily on uncheckable or difficult-to-check assumptions on the data generating process. Fortunately, cross-
validation (CV) provides a general tool to solve this problem. In this work, results are provided on how to apply CV
to consistently choose the best method, yielding new insights and guidance for potentially vast amount of application.

In addition, we address several seemingly widely spread misconceptions on CV.
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1 Introduction

Model selection is an indispensable step in the process of developing a functional prediction model
or a model for understanding the data generating mechanism. While thousands of papers have been
published on model selection, an important and largely unanswered question is: How do we select
a modeling procedure that typically involves model selection and parameter estimation? In a real
application, one usually does not know which procedure fits the data the best. Instead of staunchly

following one’s favorite procedure, a better idea is to adaptively choose a modeling procedure. In
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