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Estimation of regression
quantiles in complex surveys
with data missing at random:
An application to birthweight
determinants

Marco Geraci

Abstract

The estimation of population parameters using complex survey data requires careful statistical modelling

to account for the design features. This is further complicated by unit and item nonresponse for which a

number of methods have been developed in order to reduce estimation bias. In this paper, we address

some issues that arise when the target of the inference (i.e. the analysis model or model of interest) is the

conditional quantile of a continuous outcome. Survey design variables are duly included in the analysis and

a bootstrap variance estimation approach is proposed. Missing data are multiply imputed by means of

chained equations. In particular, imputation of continuous variables is based on their empirical distribution,

conditional on all other variables in the analysis. This method preserves the distributional relationships in

the data, including conditional skewness and kurtosis, and successfully handles bounded outcomes. Our

motivating study concerns the analysis of birthweight determinants in a large UK-based cohort of

children. A novel finding on the parental conflict theory is reported. R code implementing these

procedures is provided.
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1 Introduction

This paper offers general guidance for conducting quantile regression (QR) analysis of complex
survey data. We start considering the case in which regression quantiles are estimated from a sample
of observations taken from a finite population using a complex design. We then consider estimation
issues that arise when several variables of interest are partially observed. Our motivating example is
a study of determinants of birthweight in children of the UK Millennium Cohort Study (MCS), a
longitudinal survey of British children born at the beginning of the 21st century.1
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