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Multiple quantile regression analysis of longitudinal data:

heteroscedasticity and efficient estimation

Hyunkeun Cho, Seonjin Kim, and Mi-Ok Kim 1

Abstract

The objective of this paper is two-fold: to propose efficient estimation of multiple quantile regres-

sion analysis of longitudinal data and to develop a new test for the homogeneity of independent

variable effects across multiple quantiles. Estimating multiple regression quantile coefficients si-

multaneously entails accommodating both association among the multiple quantiles and associa-

tion among the repeated measurements of the response within subjects. We formulate simultane-

ous estimating equations using basis matrix expansion which accounts for the above-mentioned

associations. The empirical likelihood method is adopted to estimate multiple regression quantile

coefficients. Theoretical results show that the proposed simultaneous estimation is asymptotically

more efficient than separate estimation of individual regression quantiles or ignoring the within-

subject dependency. The proposed method also offers an empirical likelihood ratio test examining

the homogeneity of the independent variable effects across the multiple quantiles. The Wilk’s the-

orem holds for the test statistic, and thus the test is easy to implement. Simulation studies and real

data example of a multi-center AIDS cohort study are included to illustrate the proposed estimation

and testing methods, and empirically examine their properties.
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