THE UNIVERSITY OF GEORGIA.

DEPARTMENT OF STATISTICS

FRANKLIN COLLEGE OF ARTS AND SCIENCES

For more information,
please contact:
stat@uga.edu

Parking is available in the South
Campus Parking Deck. For a
UGA Campus map, please see:
http://aviary.camplan.uga.edu/
CampusMap/Default.aspx

Department of Statistics
101 Cedar Street
Athens, GA 30602

Phone: 706-542-5232
Fax: 706-542-3391
www.stat.uga.edu

The University of Georgia
Department of Statistics

Colloquium Series

Vadim Zipunnikov
Department of Biostatistics
Johns Hopkins School of Public Health

“Longitudinal High-Dimensional Data
Analysis”

We introduce a flexible inferential framework for the longitudinal analysis of ultra high
dimensional data. Typical examples of such data structures include, but are not limited to,
observational studies that collect imaging data longitudinally on large cohorts of subjects.
The approach decomposes the observed variability into three high dimensional compo-
nents: a subject-specific random intercept that quantifies the cross-sectional variability, a
subject-specific slope that quantifies the dynamic irreversible deformation over multiple
visits, and a subject-visit specific imaging deviation that quantifies exchangeable or re-
versible visit-to-visit changes. The model could be viewed as the ultra high dimensional
counterpart of random intercept/random slope mixed effects model. The proposed infer-
ential method is very fast, scalable to studies including ultra-high dimensional data, and
can easily be adapted to and executed on modest computing infrastructures. The method
is applied to the longitudinal analysis of diffusion tensor imaging (DTI) data of the corpus
callosum of multiple sclerosis (MS) subjects. The study includes 176 subjects observed at a
total of 466 visits. For each subject and visit the study contains a registered DTI scan of
the corpus callosum at roughly 30,000 voxels.
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