





Meaning: A validated scientific theory

« Mathematical model consisting of variables and




Meaning: Non-Considerations

 Richard Feynman: ‘It is whether or not the theory




Mathematical Approaches: Statistics
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Peaking Phenomenon

e Optimal number of features
depends on sample size,
classification rule and
feature-label distribution.

* Top: LDA, linear model,
slightly correlated features.

 Bottom: LDA, linear model,
highly correlated features.
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Mathematical Approaches: Classification
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Decorrelation of True and Estimated Err

 In high dimensions, the key issue 1s
decorrelation of the estimated and
true errors, not estimator variance.

— With or without feature selection.
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e Top: Cross-validation 55cv ermor
— 5 features out of 200, sample size 50

* Bottom: .632 bootstrap
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Mathematical Approaches:
Consequences

Nonvalidation of Reported Genetic Risk
Factors for Acute Coronary Syndrome
in a Large-Scale Replication Study

Ihiomas M. Morgan, MD Conclusions Our null results provide no support for the hypothesis that any of the
Harlan M. Krumholz, MD, MS 85 genetic variants tested is a susceptibility factor for ACS. These results emphasize
Richard P. Lifton. MD. PhD the need for robust replication of putative genetic risk factors before their introduc-
‘ : tion into clinical care.

John A. Spertus, MD. MPH JAMA. 2007:297:1551-1561 www jama.com




Models
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Models: If Or (Relativistic
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Contributory Inputs

Association between Microdeletion and Microduplication
at 16p11.2 and Autism

Lauren A. Weiss, Ph.D., Yiping Shen, Ph.D., Joshua M. Korn, B.S., Dan E. Arking, Ph.D., David T. Miller, M.D., Ph.D.,
Ragnheidur Fossdal, B.Sc., Evald Saemundsen, B.A., Hreinn Stefansson, Ph.D., Manuel A.R. Ferreira, Ph.D.,
Todd Green, B.S., Orah S. Platt, M.D., Douglas M. Ruderfer, M.S., Christopher A. Walsh, M.D., Ph.D.,
David Altshuler, M.D., Ph.D., Aravinda Chakravarti, Ph.D., Rudolph E. Tanzi, Ph.D., Kari Stefansson, M.D., Ph.D.,
Susan L. Santangelo, Sc.D., James F. Gusella, Ph.D., Pamela Sklar, M.D., Ph.D., Bai-Lin Wu, M.Med., Ph.D.,
and Mark J. Daly, Ph.D., for the Autism Consortium.




Analysis - If Or Agglomeration
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log h(t) = f(ha(t),a + B X1 + - - + B Xs)
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Group without events Group with events

Sensitivity=13%

False positive
rate=5%

b e 1T
Value of the Risk Factor

STATISTICS AND MEDICINE

The Limitations of Risk Factors as Prognostic Tools
James H. Ware, Ph.D. NEJM 35525 (2006)




How does this play out?

PLOS

OPEN a ACCESS Freely available online

Huntingtin Interacting Proteins Are
Genetic Modifiers of Neurodegeneration

Linda S. Kaltenbach“g", Eliana Romeroz‘_g, Robert R. Becklin‘, Rakesh Chettier‘, Russell Bell‘, Amit Phansalkar‘,

Andrew Strand>, Cameron Torcassi®, Justin Savage‘, Anthony Hurlburt', Guang-Ho Cha?, Lubna Ukani?,
Cindy Lou Chepanoske‘, Yuejun Zhen', Sudhir Sahasrabudhe’, James Olson?, Cornelia Kurschner', Lisa M. Ellerby",

John M. Peltier', Juan Botas®’, Robert E. Hughes"”

Efficient and Rapid Induction of a Chronic Myelogenous
Leukemia-Like Myeloproliferative Disease in Mice
Receiving P210 ber/abl-Transduced Bone Marrow

By Warren S. Pear, Juli P. Miller, Lanwei Xu, John C. Pui, Benny Soffer, Robert C. Quackenbush,

Ann Marie Pendergast, Roderick Bronson, Jon C. Aster, Martin L. Scott, and David Baltimore
Blood 92:3780-92 (1998)




Dosimeter Model

SIGMA CLASSIFIER (GAUSS/AN-spread) w/ o = 0.600
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