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Abstract
We consider a weighted local linear estimator based on the inverse selection probabil-
ity for nonparametric regression with missing covariates at random. The asymptotic
distribution of the maximal deviation between the estimator and the true regression
function is derived and an asymptotically accurate simultaneous confidence band is
constructed. The estimator for the regression function is shown to be oracally efficient
in the sense that it is uniformly indistinguishable from that when the selection prob-
abilities are known. Finite sample performance is examined via simulation studies
which support our asymptotic theory. The proposed method is demonstrated via an
analysis of a data set from the Canada 2010/2011 Youth Student Survey.
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1 Introduction

In nonparametric data analysis, one important problem is to detect the global shape
of unknown curves or to test whether these curves follow some specific functional
forms that describe the overall trend of the regression relationship. Many researchers
have attempted to solve this problem by constructing nonparametric simultaneous
confidence bands (SCBs) as a vital tool of global inference for unknown curves;
see Johnston (1982), Zhou et al. (1998), Fan and Zhang (2000), Claeskens and Van
Keilegom (2003), Zhao and Wu (2008), Cao et al. (2012), Cai et al. (2014), Cao et al.
(2016), Cai et al. (2020) for the related theory and applications.
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