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Statistical genetics or genetic epidemiology is essential in unravelling the genetic and environmental in-
fluences on common diseases and/or quantitative measurements in human population. The major strategies
for study of these complex traits have been analyses of familial aggregation, segregation, linkage and associ-
ation, with the latter two relying on the availability of genetic markers. While advance of high throughput
genotyping technologies has contributed significantly to the recent success in such studies, adequate study
designs remain to be critical.

With a brief introduction of genetic epidemiology and statistics, I will elaborate R implementations for
several scenarios including family, case-control, case-cohort, staged designs and Mendelian randomisation
studies. I will provide updated results for those as reported in an earlier paper, as well as practical use
and empirical results which has clearly demonstrated the need of more analytical work, Connection will be
further made to other available software, which encapsulates extensions to be made in the near future.

The presentation has been motivated from our work on design and analysis of several large epidemiological
cohorts and also complementary to a pre-conference tutorial on genetic analysis of complex traits. The
examples should add to the list of successful stories of the R environment in research work.
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