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Variable Bandwidth and Local M-estimation of Varying Coefficient Models

WU Xiao-la LIU Wan-rong LI Ze-hua
College of Mathematics and Computer Science Hunan Normal University Changsha 410081 China

Abstract Local polynomial regression methods have been demonstrated as effective nonparametric smoothers. They have advantages o-
ver popular kernel methods in terms of the ability of design adaptation and high asymptotic efficiency. Moreover the local polynomial
regression smoothers can adapt to almost all regression settings and cope very well with the edge effects. A drawback of these local re-
gression estimators is however lack of robustness and M-type of regression estimators are natural candidates for achieving desirable
robustness properties. In this paper the variable bandwidth and one step local M approach is employed to estimate the coefficient func-
tions in varying coefficient models. The proposed method inherits the advantages of local polynomial regression and overcomes the short-
coming in lack of robustness of least-squares techniques. The use of variable bandwidth enhances the flexibility of resulting local M-es-
timators and makes them possible to cope well with spatially inhomogeneous curves heteroscedastic errors and nonuniform design densi-
ties. Under appropriate regularity conditions it is shown that the proposed estimators exit and are asymptotically normal. This paper fo-
cus on establishing joint asymptotic normality of the nonparametric M-type estimators of coefficient functions and its associated deriva-
tion based on local linear regression smoothers implemented with variable bandwidth.
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