
Dealing with collinearity in quantile regression

Domenico Vistocco

domenico.vistocco@unina.it

Abstract

The talk aims to explore the collinearity problem in quantile regression. Collinearity
among predictors is one of the main problems associated with multiple linear regression. Its
effect on estimates, standard errors, computational accuracy, fitted values and predictions
is well investigated in classical regression [6]. This is not the case for quantile regression
(QR) [8, 7, 3, 5], where the contributions in the literature essentially focused on variants of
ridge regression [2], or on the use of variable selection techniques [1]. We face the problem
from a different perspective trying to preserve the whole set of variables eliminating any
redundancy that is unnecessary and detrimental to the estimation process through principal
component regression (PCR). The basic idea of PCR is to find some linear combinations
of the original variables and use them as regressors to predict the response variable. The
identification of the main components takes place on the basis of dimensionality reduction
techniques. PCR consists of two steps: a PCA applied to the predictor matrix, and a
subsequent regression of the response variable on the first principal components, those that
explain most of the variability [9]. Therefore, the extension of PCR to the context of QR
[4] is straightforward: the extraction of the main components from the predictor matrix
occurs in the same way, while QR is used for the regression of the response variable on
the extracted components. This technique also offers the side-effect of easy to interpret
graphical representations of the results. In particular, the loading plot makes it possible
to represent regression coefficients on the principal components, so to understand which
are the most critical variables in constructing the principal components and, therefore, in
predicting the response variable. The score plot is instead used to depicts the coordinates
of the observations on the principal components, with the aim to detect similarities and
differences between the different statistical units. The score plot is also useful for outlier
detection. The talk explore the effect of collinearity on standard errors, as well as in terms
of in-sample and out-of-sample prediction ability, and of estimate bias, through a simulation
study and a case study showing how the set of starting predictors, highly correlated with
each other, can be suitably synthesized into new variables, representing latent dimensions
of observed data, that can be effectively used to predict the response.
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