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Quantile inference for extreme value and risk assessment in child health
research

Extreme (very high or very low) observations of medical/biological outcomes are found
in many studies. These outcomes usually show strong associations with morbidity and
mortality risks. Examples include extreme birthweights in perinatal studies (e.g., more
than 5 kg or less than 1 kg), extreme blood pressure measurements in cardiovascular
research and very low CD4 cell counts in HIV studies. In statistical analyses, such
extreme values are often treated as outliers. In some cases, these observations can
provide important information about biological processes that, statistically speaking, are
out of control (e.g., because of genetic anomalies that cause unusual deviations) or
need improved analytical approaches. Common techniques for the identification of
extreme values that are suspected to be outliers rely on some practical thresholds that
are calculated using methods based on strong assumptions about the data-generating
process. However, if the adopted model is incorrect, such rules will lead to a loss of
valuable data. Quantile inference provides a framework of analysis in which it is
possible to conduct statistical modelling, estimation, and hypothesis testing in the tails
of the distribution, that is in regions of data away from the “centre” (i.e., the mean). This
research will improve the understanding of risk of morbidity and mortality in children.
Important information on cases with extreme health-related outcomes will also lead to
an improvement in diagnostics rates, more precise interpretation of biological
processes and more efficient techniques for paediatric data processing.

REFERENCES

Chernozhukov V. Extremal quantile regression. Annals of Statistics 2005:806-839.

Chernozhukov V, Fernández-Val I. Inference for extremal conditional quantile models,
with an application to market and birthweight risks. Review of Economic Studies
2011;78(2):559-589.

Geraci M, Bottai M. Linear quantile mixed models. Statistics and Computing. 2013
(DOI: 10.1007/s11222-013-9381-9).

Koenker R. Quantile Regression. Econometric Society Monograph Series. New York:
Cambridge University Press; 2005.

CONTACTS

Dr Marco Geraci, Centre for Paediatric Epidemiology and Biostatistics, UCL Institute of
Child Health (m.geraci@ucl.ac.uk)


