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Abstract
Single-index varying-coefficient models include many types of popular semipara-
metric models, i.e., single-index models, partially linear models, varying coefficient 
models, and so on. In this paper, a two-stage efficient variable selection procedure is 
proposed to select important nonparametric and parametric components and obtain 
estimators simultaneously. We also find that the proposed procedure can separate 
predictors into varying-coefficient and constant-coefficient predictors automatically. 
Theoretically, it has the selection and estimation consistency properties. Simulation 
studies and a real data application are conducted to evaluate and illustrate the pro-
posed methods.
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1 Introduction

Consider a single-index varying-coefficient model of the form

where X ∈ Rp and Z ∈ Rq are vectors of covariates, Y is the response variable, � 
is a p × 1 vector of unknown parameters with ‖�‖ = 1 and its first component 
being positive for the sake of identifiability ( ‖ ⋅ ‖ denotes the Euclidean metric), 

(1)Y = g⊤(X⊤𝛽)Z + 𝜀,
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