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Abstract

In the superpopulation modeling approach for nonprobability samples, a model is fitted for the analysis
variable from a nonprobability sample, and is used to project the sample to the full population.
However, there are some situations where predictors are not directly observable, but are distorted with
a multiplicative factor that is determined by an unknown function of an observable covariate. In this
paper, to develop the superpopulation approach for nonprobability samples, we first estimate the
distorting functions by nonparametrically regressing the predictors on the observable distorting
covariate; then, the population mean estimators for the nonprobability samples are obtained by using
the estimated predictors. The consistency properties of the proposed covariate-adjusted population
mean estimator are derived. Simulation studies are conducted to assess the performance of the
proposed method. An application to Chinese General Social Survey (CGSS, 2015) demonstrates the
utility of the proposed method in practice.
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