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Abstract

Scalar-on-function quantile regression is a powerful regression model to
characterize the entire conditional distribution of a scalar response vari-
able for a given functional predictor. Compared with the conditional mean
regression-based scalar-on-function regression model, the scalar-on-function
quantile regression is robust to outliers in the response variable. However, it
is susceptible to outliers in the functional predictor (called leverage points).
This is because the influence function of the regression quantiles is bounded
in the response variable but unbounded in the predictor space. The leverage
points may alter the eigenstructure of the predictor matrix, leading to poor
estimation and prediction results. This study proposes a robust scalar-on-
function quantile regression method to robustly estimate the model param-
eters and produce reliable predictions in the presence of both outliers and
leverage points. The proposed method is based on a functional partial quan-
tile regression procedure. We propose a robust partial quantile covariance
to obtain functional partial quantile components of the scalar-on-function
regression model. In the functional partial quantile decomposition, the ro-
bustness is obtained by iteratively reweighting the functional predictor. After
such a decomposition, the infinite-dimensional scalar-on-function quantile re-
gression model is approximated in the finite-dimensional space by a quantile
regression of the scalar response on the partial quantile scores. The estima-
tion and prediction performance of the proposed method is evaluated by a
series of Monte-Carlo experiments and an empirical data example, and the
results are compared favorably with several existing methods.
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