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DISSERTATION

Title: Sparse Sequence Modeling with Applications to Computati&iology and Intru-
sion Detection

Summary: Sequence models have been studied for some time in diffevetgxts includ-
ing language parsing and analysis, genomics, and recentymputer security in the area
of intrusion detection. Many of these sequences can be cleairzed as "sparse”, that is
only a fraction of the elements of the sequence have mearivgiiie. The thesis presents
a new efficient framework for approaching sparse sequenckeing problems. The the-
sis presents techniques using this framework to address tomputational problems:
classification or transduction, outlier detection, anchaldinding. These techniques are
applied to protein family classification, regulatory patteliscovery in DNA sequences,
and detection of intrusions in audit streams.

Advisor: Salvatore J. Stolfo.
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Alfred P. Sloan Foundation Research Fellowship February 2009.
Okawa Foundation Research Grant August 2008.
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Paul CharlesMichaelman Memorial Departmental Service Award: Columbia Univer-
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2001.
All-Conference 2nd Team: New York Division. Collegiate Water Polo Association. Fall
2001.
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ing Committee. 2007-present.

UCLA Burroughs Wellcome Fund Inter-school Training Pragria Metabolic Diseases.
Program Steering Committee. 2009-present.

UCLA Center for High Throughput Biology. Steering Commét2010-present.
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20009.
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government for Ph.D. students within the Graduate Schoéktfand Sciences (GSAS).
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Christophen Jones UCLA Computer Science Ph.D. Program. 2007-.

Eun Yong Kang UCLA Computer Science Ph.D. Program. 2008-.
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Anomaly Detection using K-Nearest Neighbor”. Thesis woublshed in DMSA-2002.
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“Leveraging joint test status distribution for an optimarsficance testing”. The Fifth
Annual Inofmration Theory and Applications Workshop (B@0) February 5th, 2010.
“Leveraging joint test status distribution for an optimagraficance testing”P. Universi-
dad Catlica de Chile, Santiago, Chil®ecember 16th, 2009.

“Leveraging joint test status distribution for an optimagrsficance testing”.NIPS 2009
Machine Learning in Computational Biology Workshop (ML28B39) December 11th,
20009.

“Leveraging Linkage Disequilibrium Structure in Assoaiett Studies”.10th International
Symposium on Genetic Epidemiology, Seoul, Kokmember 11th, 2009.

“Integrated Genomics Approaches to Discovering the Gerasis of Complex Traits in
Inbred Mouse Strains'Tsinghua University, Beijing, ChindNovember 6th, 2009.
“Multiple testing in genome-wide association studie§he Fourth Annual Inofmration
Theory and Applications Workshop (ITA-200Bgbruary 13th, 2009.

“Integrated Genomics Approaches to Discovering the Gerasis of Complex Traits in
Inbred Mouse Strains”Bioinformatics Program, University of California, Los Aglgs
February 2nd, 2009.

“Integrated Genomics Approaches to Discovering the Geriggisis of Complex Traits
in Inbred Mouse Strains”Bioinformatics Program, University of California, San D
January 22nd, 2009.

“Integrated Genomics Approaches to Discovering the Gerasis of Complex Traits in
Inbred Mouse Strains'University of California, RiversideJanuary 12th, 2009.
“Integrated Genomics Approaches to Discovering the Geiigasis of Complex Traits in
Inbred Mouse Strains”Biostatistics and Medical Informatics, University of \Wiasin,
Madison November 7th, 2008.

“Increasing Power in Association Studies by using LinkagseQuilibrium Structure and
Molecular Function as Prior InformationUniversity of the Basque Country, San Sebas-
tian. September 24th, 2008.

“Integrated Genomics Approaches to Discovering the Geiigasis of Complex Traits in
Inbred Mouse Strains”CardioMet Symposium, Lausanne, SwitzerlaBdptember 19th,
2008.

“Increasing Power in Association Studies by using LinkagseQuilibrium Structure and



Molecular Function as Prior InformationDIMACS Workshop on Computational Issues
in Genetic Epidemiology, Rugers Universiugust 22nd, 2008.

“Computational Challenges in Discovering the Genetic 8asiComplex Traits in Inbred
Mouse Strains”. Southern California Bioinformatics Institute, CalifoeniState Univer-
sity, Los AngelesAugust 1st, 2008. “Computational Challenges in Discagthe Ge-
netic Basis of Complex Traits in Inbred Mouse StrairBibinformatics Program Retreat,
University of California, Los AngelesMay 23rd, 2008. “Computational Challenges in
Discovering the Genetic Basis of Complex Traits in Inbredusk Strains”. Computer
Science Department Seminar, University of California, Logeles May 22nd, 2008.
“Integrated Genomics Approaches to Discovering the Geiigasis of Complex Traits in
Inbred Mouse Strains”Computational Life Sciences Seminar, Emory Universipril
11th, 2008.

“Increasing Power in Association Studies by using LinkagseQuilibrium Structure and
Molecular Function as Prior InformationThe Twelfth Annual International Conference
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Inbred Mouse Strains”.Computational Biology Seminar, University of Californiags
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“Leveraging the HapMap to Increase the Power of Associdditulies”.Carnegie Mellon
University. July 12th, 2007.

“Whole Genome Associations in Inbred Mouse StrairGRIB, University Pompeu Fabra
July 5th, 2007.
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“The Homology Kernel: A Biologically Motivated Sequence Bedding”. University of
California, San DiegoOctober 20th, 2003.
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Australian National UniversityFebruary 12-13th, 2003.

“A Unified Framework for Motif Finding: Finding Position Spiic Scoring Matrices us-
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“Sparse Sequence Modeling with Applications to Computatiddiology and Intrusion
Detection”. University of ChicagoApril 15th, 2002.
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“Genome-Wide Analysis for Finding Composite Signals in DEAquences’University
of Southern CaliforniaJanuary 10th, 2002.
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