
Missing Data and Gene Interactions

in SNP Association Studies
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Motivation
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“Current methods for analyzing complex traits include analyzing and localizing dis-
ease loci one at a time. However, complex traits can be caused by the interaction
of many loci, each with varying effect.”

“. . . patterns of interactions between several loci, for example, disease phenotype
caused by locus A and locus B, or A but not B, or A and (B or C), clearly make
identification of the involved loci more difficult. While the simultaneous analysis of
every single two-way pair of markers can be feasible, it becomes overwhelmingly
computationally burdensome to analyze all 3-way, 4-way to N -way ’and’ patterns,
’or’ patterns, and combinations of loci.”



Logic Regression
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Decision Trees and Logic Trees
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Example: GAW 12
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The Move Set for Logic Regression
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Simulated Annealing for Logic Regression
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Growing Logic Models

W9P

W9P W9-

47

W9P W9-

123 W9/

123

W9/ W9- W9P W9+

47 123

47

W9+ W9P

W9R W9- 123 W9/

47 47

47

123O*4O42999



Model Selection 1 : Cross Validation
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Model Selection 1 : Cross Validation
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Model Selection 2 : Permutation Tests
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Model Selection 2 : Permutation Tests
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Multiple Models
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Multiple Models
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Multiple Models
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And Some Other Stuff
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