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SOCR Cloud Services

 Datasets & Case-studies

 Visualization/EDA, e.g., Big Neuroscience Data

 Student Learning/Refresher Modules (Activities)

 R&D Projects & Collabs (DataSifter, CBDA, Spacekime)

 Instructional Resources (EBooks)

 Tools, Apps, Demos, Workflows 
 Java Applets (500+), require Java-enabled browsers

 HTML5 Apps

 End-to-end computational protocols (workflows)

It’s Online, Therefore, it Exists!

http://wiki.socr.umich.edu/index.php/SOCR_News_BrockU_Symposium_2019
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Data & Visualization

 Datasets & Case-studies
 http://wiki.stat.ucla.edu/socr/index.php/SOCR_Data

 Visualization/EDA, e.g., Big Neuroscience Data

Learning Modules & Instructional Resources 

 Student Learning/Refresher Modules (Activities)
 Stats/Prob Tables: http://socr.umich.edu/Applets

 SMHS: http://wiki.socr.umich.edu/index.php/SMHS

 Probability Distributome: http://Distributome.org

 R&D Projects & Collaborations 
 DataSifter: http://DataSifter.org

 CBDA: http://socr.umich.edu/HTML5/CBDA

 Spacekime: http://SpaceKime.org

 Instructional Resources (EBooks)
 Prob & Stats: http://wiki.socr.umich.edu/index.php/EBook

 SMHS: http://wiki.socr.umich.edu/index.php/SMHS

 DSPA: http://DSPA.predictive.space

SOCR Topics Covered: Data Science and Predictive Analytics 
DSPA Motivation »
Examples of Big Biomedical Challenges (AD, PD, ALS, AWD)
Brain Visualization
Neurodegeneration
Genomics computing
Neuroimaging-genetics
Common Characteristics of Big (Biomedical and Health) Data
High-throughput Big Data Analytics
Statistical Software Pros/Cons Comparison  
Getting started  
Install Basic Shell-based R  
GUI based R Invocation (RStudio)
RStudio GUI Layout  
Help
Simple Long-to-Wide Data format translation  
Data generation
I/O  
Slicing and extracting data  
Variable conversion  
Variable information  
Data selection and manipulation  
Math Functions  
Matrix Operations  
Advanced Data Processing
Strings
Plotting
QQ Normal Probability Plots
Low-level plotting Commands  
Graphics parameters  
Optimization and model Fitting  
Statistics  
Distributions  
Programming
Data Simulation Primer
Class Notes » 
Managing Data in R
Saving and Loading R Data Structures  
Importing and Saving Data from CSV Files  
Exploring the Structure of Data  
Exploring Numeric Variables  
Measuring the Central Tendency - mean and median  
Measuring Spread - quartiles and the five-number summary  
Visualizing Numeric Variables - boxplots

Sample Statistics  
Mean  
Variance  
Applications of Matrix Algebra: Linear modeling  
Finding function extrema (min/max) using calculus  
Least Square Estimation  
The R lm Function  
Eigenvalues and Eigenvectors  
Other important functions  
Matrix notation  
Linear regression
Sample covariance matrix  
Class Notes » 
Principal Component Analysis (PCA)
Independent Component Analysis (ICA)
Factor Analysis (FA)
Singular Value Decomposition (SVD)
t-Distributed Stochastic Neighbor Embedding (t-SNE)
Class Notes » 
Understanding classification using nearest neighbors
The kNN algorithm
Calculating distance
Choosing an appropriate k
Preparing data for use with kNN
Why is the kNN algorithm lazy?
Predictive Diagnostics
Class Notes » 
The Naive Bayes Algorithm
Assumptions
Bayes Formula  
The Laplace Estimator  
Case Study: Head and Neck Cancer Medication  
Class Notes » 

Visualizing performance tradeoffs
Estimating future performance (internal statistical validation)
The holdout method
Class Notes » 
Tuning stock models for better performance
Using caret for automated parameter tuning
Creating a simple tuned model
Customizing the tuning process
Improving model performance with meta-learning
Understanding ensembles
Bagging
Boosting
Random forests
Training random forests
Evaluating random forest performance
Class Notes » 
Working with specialized data and databases
Querying data in SQL databases
Downloading the complete text of web pages
Web-page Data Scraping
Parsing JSON from web APIs
Reading and writing Microsoft Excel spreadsheets using XLSX
Visualizing network data
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Tools, Apps, Demos, Workflows 

 SOCR Navigators: 

http://socr.umich.edu/html/Navigators.html

 Java Applets (500+), require Java-enabled browsers
 http://www.socr.umich.edu

 HTML5 Apps
 t-SNE: http://socr.umich.edu/HTML5/SOCR_TensorBoard_UKBB/UsersData.html

 Motion Charts: http://socr.umich.edu/HTML5/MotionChart

 End-to-end computational protocols (workflows)
 Pipeline workflows: http://pipeline.loni.usc.edu

 SOCRAT: http://socr.umich.edu/HTML5/SOCRAT

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

I K A

Dinov, Springer (2018)
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