Predictive Big Data Analytics
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BlIG DATA FOR DISCOVERY SCIENCE

Materials & Methods (Results

We propose, implementest, and validate complementary We tested generalized linear models (with fixed and random effects) as well
modelbased and moddiree approaches for I NJ A Yy a 2 Yy Qamultiple classification methods to discriminate between Parkinson’s
Disease (PX)assification and prediction. To explore PD risk  disease (PD) patients and asymptomatic healthy controls (HC).

using Big Data methodology, we jointly processed complex

PPMI imaging, genetics, clinical and demographic.data Previous studies have reported results of integrating multiple types of data to
diagnose, track and predict Parkinson’s disease using imaging and genetics,
genome-wide association studies, animal phenotypic models, molecular
imaging, pharmacogenetics, phenomics and genomics. However, few _
studies have reported strategies to efficiently and effectively handle all
available multi-source data to produce high-fidelity predictive models of
neurodegenerative disorders.

0 an approach for rebalancing initially imbalanced cohorts,

We aim to aggregate and harmonize all the data, jointly
model the entire data, test moddlased and modeiree
predictive analytics, and statistically validate the results
using nfold cross validation.

Thedefining characteristics of Big Dataclude:large size, 0 applying a wide spectrum of automated classification methods that
|ncongruencylncompletgness., COmpIe_XV[y, mUI_“p“C'ty of generate consistent and powerful phenotypic predictions (e.g., diagnosis), 0.096324 0094141 0998264  0.9980392  0.9948097  11.4882058
scales, and heterogeneity of informatigeneratingsources. o developing a reproducible machine-learning based protocol for 0985204 0094140 0977431 09750958 09946996  8.902166

Thesepose challenges to the classical techniques for data

_ _ SO | classification that enables the reporting of model parameters and
management, processing, visualization amerpretation. A

outcome forecasting, and
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Illustrates

Predictive Analytics o critical

Data Elementslemographicsglinical tests (physical, verbal

learning and language, neurological and olfactahPenn 0 Model-based approaches included generalized linear models (GLM), g;et:ictive

Smell Identification Test, UPSIT) tests), vital signs-MDS mixed effect modeling with repeatgd measuremgnts (MMRM), change- elements ¥-

UPDRS scor¢bnifiedParkinson's Disease Rating Scale), ADL based models, and generalized estimating equations (GEE), A

(activities of daily living), Montreal Cognitive Assessment 0 Modeljfr.ee predlgt.lve analytics involved forecasting, cIaSS|f|§at|on, and mpact scores
data mining. Specific examples of such model-free methods include (X-axiy

(MoCA, Epworth Sleepiness Scale, REM sleep behavior AdaB hine (SYM). Naive B Decision Tree. KNN d
guestionnaire, Geriatric Depression Scale (&bSand aBoost, support vector machine ( ), Naive Bayes, Decision Tree, ’ é‘.ai‘iﬁ‘e’fﬁcor

State Trait Anxiety Inventory foAdults, and 3BMRI and K-Means classifiers. Both types of approaches (model-based or model- T,

(http://www.ppmi-info.org/accesglataspecimens. E?e“de.gtt:)n
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