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Abstract 
 

We study efficient estimation of regression models via quantile regression. Both the 
classical parametric linear regression model and the nonparametric regression model are 
investigated. We argue that it is crucial to choose optimal combination of information 
over quantiles. We investigate both the weighted composite quantile regression estimator 
based on quantile weighted loss functions, and the weighted quantile average estimator 
based on a weighted average of quantile regression estimators at single quantiles. 
Efficient regression estimators based on optimal weighting schemes are proposed. In the 
case of non-regular statistical estimation, the proposed estimators lead to super-efficient 
estimation. Asymptotic properties of the proposed estimators are studied and efficiency 
comparison is conducted among these estimators and other estimators such as the 
ordinary least squares estimator and the least-absolute-deviation estimator. We also 
conduct Monte Carlo experiments to investigate the sampling performance of the 
proposed estimators. This is based on a joint work with Zhijie Xiao. 
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