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	Statistical Challenges in Genetic Testing 
Abstract:   

Diagnostic tests are of critical importance in medicine and public health. Traditional statistical methods in diagnostic tests include sensitivity, specificity, predictive values of positive and negatives and the ROC curve. The revolution in genetics (SNPs, microarrays, protemoics and DNA sequencing) has created new biological measurement tools and excitement for genetic testing. This technology advancement, however, leads to great challenges to statistical sciences for providing adequate methods of evaluating the new diagnostic tests from high-dimensional data.  In this talk, I will use proteomic measurements of autoimmune response in lupus to illustrate the difficulties and challenges for developing new diagnostic tests.  Various statistical methods have been applied in this case study including normalization, dimension reduction, multiple comparison adjustment, optimal linear combination of multiple markers and ROC curves. I will also introduce other statistical methods such as partial least squares, genetic algorithms, random forests, regularized discriminant analysis as well as other challenges such as sampling, reliability and validation in genetic testing. 
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