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Example: analyzing observational data 
of 1,000’s Parkinson’s disease patients 
based on 10,000’s signature 
biomarkers derived from multi-source 
imaging, genetics, clinical, physiologic, 
phenomics and demographic data 
elements. 

Software developments, student 
training, service platforms and 
methodological advances associated 
with the Big Data Discovery Science all 
present existing opportunities for 
learners, educators, researchers, 
practitioners and policy makers

IBM Big Data 4V’s: Volume, Variety, Velocity & Veracity

BD 
Dimensions

Tools

Size
Harvesting and management of vast 
amounts of data

Complexity
Wranglers for dealing with 
heterogeneous data

Incongruency
Tools for data harmonization and 
aggregation

Multi-source
Transfer and joint-modeling of 
disparate features

Time Longitudinal data modeling

Multi-scale
Macro to meso to micro scale 
observations 

Incomplete Reliable management of missing data
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BD

Big Data Information Knowledge Action
Raw Observations Processed Data Maps, Models Actionable Decisions

Data Aggregation Data Fusion Causal Inference Treatment Regimens

Data Scrubbing Summary Stats Networks, Analytics Forecasts, Predictions

Semantic-Mapping Derived Biomarkers Linkages, Associations Healthcare Outcomes
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Predictive Big Data Analytics:
Applications to Parkinson’s Disease

Varplot illustrating: 

o the critical 
predictive data 
elements (Y-axis)

o and their impact 
scores (X-axis) 

AdaBoost classifier 
for Controls vs. 
Patients prediction

ML
classifier

accuracy sensitivity specificity
positive 

predictive value
negative 

predictive value
log odds ratio 

(LOR)

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

Dinov, et al., (2016) PMID:27494614
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