
We propose, implement, test, and validate complementary 
model-based and model-free approaches for tŀǊƪƛƴǎƻƴΩǎ 
Disease (PD) classification and prediction. To explore PD risk 
using Big Data methodology, we jointly processed complex 
PPMI imaging, genetics, clinical and demographic data.

We aim to aggregate and harmonize all the data, jointly 
model the entire data, test model-based and model-free 
predictive analytics, and statistically validate the results 
using n-fold cross validation.

The defining characteristics of Big Data include: large size, 
incongruency, incompleteness, complexity, multiplicity of 
scales, and heterogeneity of information-generating sources. 
These pose challenges to the classical techniques for data 
management, processing, visualization and interpretation. A 
ǳƴƛǉǳŜ ŀǊŎƘƛǾŜ ƻŦ .ƛƎ 5ŀǘŀ ƻƴ tŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜ ƛǎ 
ŎƻƭƭŜŎǘŜŘΣ ƳŀƴŀƎŜŘ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘŜŘ ōȅ ǘƘŜ tŀǊƪƛƴǎƻƴΩǎ 
Progression Markers Initiative (PPMI), N=600.

Data Elements demographics, clinical tests (physical, verbal 
learning and language, neurological and olfactory (U Penn 
Smell Identification Test, UPSIT) tests), vital signs, MDS-
UPDRS scores (Unified Parkinson's Disease Rating Scale), ADL 
(activities of daily living), Montreal Cognitive Assessment 
(MoCA), Epworth Sleepiness Scale, REM sleep behavior 
questionnaire, Geriatric Depression Scale (GDS-15), and 
State-Trait Anxiety Inventory for Adults, and 3D sMRI
(http://www.ppmi-info.org/access-data-specimens). 
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AdaBoost 0.996324 0.994141 0.998264 0.9980392 0.9948097 11.4882058

SVM 0.985294 0.994140 0.977431 0.9750958 0.9946996 8.902166
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