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Big, Deep & Dark Data
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Data: Process & Model Representation
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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




Big Data Analytics Resourceome
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Kryder’s law: Exponential Growth of Data
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Big Data Challenges
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Energy & Life-Span of Big Data

Exponential Growth of Big Data (Size, Complexity, Importance)

Exponential Value Decay of Static Big Data
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End-to-end Pipeline Workflow Solutions
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Predictive Big Data Analytics in Parkinson’s Disease

Predictive Big Data Analytics:
Applications to Parkinson’s Disease

Clean : Brasddirtiom,
imputation W Rebaiancing. Wi Modsl based, B srerical
SY;{‘lgffj“f Eatartion Classitication @ 42 idation,

g odds ratio
e |  (LOR)

0996324 0994141 0998264  0.9980392 0.9948097 11.4882058

svm 0985294  0.994140 0977431  0.9750958 0.9946996 8.902166
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Predictive Big Data Analytics:
Applications to Parkinson’s Disease

Best Generalized Linear Logistic Regression model *
UPDRS summaries (Parts Il and 1) along with Age are predictive of PD diagnosis

Estimate  Std.Dev. P(>|Z])

L_caudate_ComputeArea 1.93E-03 1.16E-03 0.0977

R_caudate_ComputeArea -1.57E-03 9.61E-04 0.103

Age -5.06E-02 2.19E-02 0.0207

UPDRS_Part_I_Summary_Score_Baseline -4.30E-01 2.25E-01 0.0563

7.26E-01 1.73E-01 2.84E-05
_Ill_Summary_Score_Baseline 2.58E-01 4.03E-02 1.57E-10

COGSTATEMild -1.01E+01 1.18E+03 0.9932
COGSTATENormal -1.33E+01 1.18E+03 0.9911
FNCDTCOGYes -2.69E+00 1.54E+00 0.081

Predictive Big Data Analytics:
Applications to Parkinson’s Disease

Best Machine Learning Based Classification Results
according to average measures of 5-fold cross-validation

positive  negative log odds
predictiv  predictive ratio
e value value (LOR)

b .6 0.99632 0.99414 0.99826 0.998039 0.9948097 11.4882

d .6 0.98529 0.99414 0.97743 0.975096 0.9946996 8.902166

¥ 0.97978 0.99023 0.97049 0.967557 0.9911348 8.1120092

. .8 0.98529 0.98242 0.98785 0.986275 0.9844291 8.4214

b .8 0.98753 0.96875 0.99634 0.992 0.9855072 9.039789
control/PD

5 .8 0.96599 0.92969 0.98083  0.952 0.971519 6.516987
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Data Strata G racy tivity ficity

10



5/19/2016

Predictive Big Data Analytics:
Applications to Parkinson’s Disease

PD+SWEDD_vs_HC M Rebalanced Imbalanced With_Clinical_data  ® Without_Clinical_data

Outline

11



5/19/2016

SOCR Big Data Dashboard

SOCR Dashboard (Exploratory Big Data Analytics): Data Fusion
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SOCR Dashboard (Exploratory Big Data Analytics): Data QC

Dataset Error Rate

Error Rate (%)

Census Labor Force  Haspital Hospital Census Physician
Data Inpatient  Outpatient  Economic Data
Data Data Survey

Dataset Name

W Automatic Manual m Dropped

SOCR Dashboard (Exploratory Big Data Analytics): Associations
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Big Data Analytics — Compressive Sensing
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Big Data Analytics — Compressive Sensing

Big Data Analytics — Compressive Sensing
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Big Data Analytics — Compressive Sensing

Big Data Analytics — Compressive Sensing
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Big Data Analytics — Compressive Sensing

Compressive Big Data Analytics (CBDA)
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Compressive Big Data Analytics (CBDA)

Compressive Big Data Analytics (CBDA)
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Compressive Big Data Analytics (CBDA)

Compressive Big Data Analytics (CBDA)
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Compressive Big Data Analytics (CBDA)

Data Elements: J index
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Compressive Big Data Analytics (CBDA)
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Compressive Big Data Analytics (CBDA)
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