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Abstract:

The use of genome-wide association studies (GWAS) for the identification of genes and genetic variations
that influence common, complex diseases such as hypertension, cancer, and depression will continue to grow
as cost-effective high-throughput genotyping technologies are developed. As a result, appropriately flexible
yet robust data analysis strategies for analyzing GWAS data will be essential. We emphasize the need to
accommodate phenomena such as linkage disequilibrium via simple extensions of traditional regression
models. We describe the use of regression analysis models for GWAS that are very intuitive and flexible. We
propose the use of ridge regression to account for correlation. We showcase the method using simulated data.
Our results suggest that ridge regression and related techniques have the potential to distinguish causative
from non-causative variations in association studies. We showcase the utility of the logistic ridge regression
method on previously published GWAS data. We also consider limitations of the proposed approach as well
as areas for further research.
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