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Semiparametric Double Robust and Efficient
Estimation for Mean Functionals with Response
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Abstract: Under dimension reduction structure, several semiparametric estimators for
the mean of missing response are proposed, which can efficiently deal with the dimen-
sionality problem. Specifically, a generalized version of Augmented Inverse Probability
Weighting estimator (AIPW) is proposed and its double robustness, estimation consisten-
cy and asymptotic efficiency are investigated. A generalized version of Inverse Probability
Weighting (IPW) estimator is also introduced. An asymptotic efficiency reduction phe-
nomenon occurs in the sense that the IPW estimator with the true selection probability is
asymptotically less efficient than the one with an estimated selection probability. Besides,
two partial imputation and two complete imputation estimators are discussed. We fur-
ther systematically investigate the comparisons among these estimators in theory. Several
simulation studies and a real data analysis are conducted for performance examination

and illustration.
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