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(1) [Nonlinear Robust Regressions Based on a-
regression quantile, LMS, LTS and R-estimator |
Antoni Wibowo (Universiti Utara Malaysia)
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Kernel principal component regression (KPCR)
can be viewed as a generalization of principal
component regression and can be effectively used
for nonlinear system by mapping an original input
space into a higher-dimensional feature space.
KPCR provides a nonlinear regression model with
considering the handling of multicollinearity effects
in regression analysis and overcomes the difficulty
of determining a nonlinear model in advance
simultaneously. However, KPCR is constructed
using Ordinary Least Squares (OLS) for
estimating its coefficient regression. It is well
known that the main disadvantage of the OLS
method is its sensitivity to outliers. Outliers have a
large influence the prediction values because
squaring residuals magnifies the effect of the
outliers. Therefore, KPCR is not suitable technique
when observation data involve outliers. Under this
circumstance, we proposed several nonlinear robust
techniques using the hybridization of KPCR,
a-regression quantile, LMS, LTS, R-estimator and
genetic algorithms (GA) to overcome the effects of
outliers on regression models. We use KPCR to
construct nonlinearity and employ a-regression
quantile, LMS, LTS and R-estimators to perform
the linear robust regressions in the feature space,
while GA is used to estimate the regression
coefficients of those robust regressions. Our
experiments showed that the proposed methods
gave better results compared to the existing
techniques based on linear robust regressions and
KPCR.
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