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MIDAS ROI

Calculating ROI: MIDAS-led and MIDAS faculty Sponsored Research

Rationale for Calculating ROI as
reported to
Gov’t / Fdn Industry  Gov’t / Fdn Industry ~ Executive Committee in December?
Units Funding Funding Funding Funding Gov't and Foundation Funding

Engineering $1,898,808  $3,481,348  $7,990,450  $6,481,343 ; ['\)’l'DAS led effort to prepare proposal,
LS&A $2,920,442  $165000 $3,290,528  $1,155,442 « MIDAS Involved ingliEParing
Medicine $3,458,479 $6,492,096  $2,310,241 proposal, or

Information $323,783  $164991  $549,583  $149,989 * MIDAS Challenge Thrust funding

) played a role (as reported by Pls)
Public Health $952,549 $5,625,946 Industry Funding

Nursing $650,000 $96,078 * MIDAS initiated relationship, or
UMTRI $466,061 $315,986 $622,649 * MIDAS involved in preparing

proposal, or
Ross $118,360 $107,600 * BEC reported them as directly related

Education $25,000 to MIDAS efforts
MIDAS $141,875

ISR $4,284,930 $300,000 . . .
Alternative Rationale for Calculating ROI2
UMOR ARC $401,540 Gov’t, Foundation and Industry Funding
Total $10,371,026  $4,395,760 $28,645,597 $11,528,804  Extramural awards of MIDAS core and
affiliate faculty as reported in UM
514'77M 540'17'\/' Proposal Management System where data
science is a substantial component
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Big Data Science

Knowledge | __Action __

Raw Observations Processed Data Maps, Models Actionable Decisions
Data Aggregation Data Fusion Causal Inference Treatment Regimens

Data Scrubbing Summary Stats
Semantic-Mapping Derived Biomarkers

Networks, Analytics Forecasts, Predictions

Linkages, Associations Healthcare Outcomes




Characteristics of Big Biomed Data

BD
Dimensions

Arrays
Vectors
Recursion

Imputation
Missingness
Detection

Unsupervised
Decision Tree

Dimension Reduction
Normalization
Denoising

Fundamentals
of Data Science

Core DS Skills
Data Formats
Scientific

8 Exploratory
Confirmatory

R, WEKA, KNIME
Pipelines, Galaxy
Workflows
MapReduce/Hadoop

Charts/Plots
High-Dim Viz
— D3/ND3
NosQL DBs Tableau
Data Fusion Dynamic Tables
Transformation sQL w/ PIG
Synthesis Ontologies
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MIDAS Grad Data Science Certificate

Big Data Skills
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Core Proficiencies

Exemplary Course Plans

Student’s .
SO Semesterd discipline | disciplinar
of Stud P b v

MS EECS 584 JOEEE BRGNS (e Stats 550 Hs 851
646 genetics

Compressive Biostats
Stats 415 EECS 584  big data Math 471 SI1 649

analytics EL

H.ealth S G St 4515 Big Cancer Biostats BIOINF699  SI601
Sciences 2akd 30

Stats 550 S 618 Data mashing BIOINF 699 EECS 598 HS 851

EECS484  Statss3  Dlo-socidl SI671 HS 853 Psych 614
analytics

Genotype- S1608 Biostats Math 651

Math 571 EECS 584 e 646

Complex . .
Stats 550 T o] EECS 598 ElfosiEE
535 networks 696

Information
Sciences
Election

Psych 613 TO 640 Stratification ~ Biostat 521 Psych 614
& Prediction




Navigating the MIDAS Curricular Materials
i P =" ]

s {gs Te4iihg Longitudinal Database

Ranking Dataset of the B@wa Worst USA Jabs (2011)
Neuroimaging Genetics @e\mers D\S@nmﬁ@d@&w N@'\agmg Initiative: (ADNI)
Parkinsons D\Ee@\g Data Analytics
Global Alzheimer's Msum@wleradwe Network (GAAIN)

database for Genmyp(.z Phenotypes (dbGaP)
Parkinson s Progres: arkers Initiative (PPMI)

Graduate Data Science Certificate Program

MICHIGAN INSTITUTE SOMP
M M”]AS il bt M ADVANCED RESEARCH COMPUTING

UNIVERSITY OF MICHIGAN COMPUTATIONAL SCIENCE DATA SCIENCE TECHNOLOGY SERVICES CONSULTING SERVICES
ABOUT v RESEARCH v EDUCATION v EVENTS v PARTNERSHIPS FACULTY GRANTS CAREERS CONTACT US Q

Graduate Data Science Certificate Program

OVERVIEW

The overarching goal of the Graduate Data Science Certificate Program is to train a cadre of
skillful data scientists with significant multidisciplinary knowledge, broad analytical skills and
agile technological abilities. The program emphasizes the practice of modeling using modern
technology to handle large, incongruent, and heterogeneous collections of data. The Graduate
Certificate for Data Sclence is approved by the Rackham School for Graduate Studies

The program provides interactive data-centered training and involves 9 credits of courses and
3 credits of experientlal training that require a written report on data analytics. MIDAS faculty
from different disciplines provide mentorship and advising and the Institute offers
merit-based top-off scholarships for graduate students enrolled in the certificate program. The
Graduate Data Science Certificate Program is open for enrollment on a rolling basis. U-M
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MS in Data Science Degree Program (Fall'18)

About Us People Research News and Events Computing Resources

Sfor Undergraduate Students Ph.D. Students Master’s Students Alumni and Friends

# | MASTER'S STUDENTS | MASTER'S DEGREE PROGRAMS | DATA SCIENCE MASTER'S PROGRAM

MASTER'S STUDENTS Data Science Master’s Program

Advising .
The Subject
Master's Degree Programs

Applied Statistics Master's What is Data Science?
Program jumanity's inexc 3 I
Data Science Master's ; 9 &
Program t s

Accelerated Master's
Degree Program

Dual Master's Program

Master's Program in

Examples of Core Grad DS Courses
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Data Science and Predictive Analytics (HS650)

There are expected variations in student backgrounds, interests, motivations, expectations, and
learning styles. These prerequisites serve as a guideline of the foundational knowledge and
experience for the successful completion of the Program

Prerequisites Skills

Quantitative

BS Degree or Equivalent methods/analytics training and

coding skills

Rationale

The DSPA graduate-level course
requires a minimum level of
quantitative skills

Undergraduate calculus, linear
Quantitative Training algebra and introduction to
probability and statistics

These represent entry level skills
required for the DSP course

Most DS practitioners need
substantial experience with Java,
C/C++, HTMLS, Python, PHP,
NelWhl:}

Exposure to software
development or programming
on the job or in the classroom

Coding Experience

Significant interest and
motivation to pursue
quantitative data analytic
applications

Dedication for prolonged and
sustained immersion into hands-
on and methodological research

Motivation

Data Science and Predictive Analytics (HS650)

DSPA: Data Science and Predictive

4. Linear Algebra and Matrix Computing
20. Prediction and Internal Statistical Cross

1. Foundations of R
6. Classifi Using Nearest Neighbors' -
7. Classificatio

10. Neural Networks and Support Vector Mac!

17. Regulanzed Linear Modeling and Controlled Variable Selection (Knockofi)

16 Vangble ahd Feature Selection

141 ‘Mode! Pertormance (Il

13. Model E

9. Regression Forecasting
3. Data Visualization

i Sy
8. Classification Decision Trees 25 2 e u o
2. Managing data
18. Big Longitudinal Data Analysis
19. Text Mining and Natural Language Processing

11. Association Rule Leaming |

4/20/2018
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Data Science and Predictive Analytics (HS650)

Areas Competency Expectation
Working knowledge of basic software tools (command-line,
GUI based, or web-services)
Algorithms Knowledge of core principles of scientific computing,
and Algorithms applications programming, API’s, algorithm complexity, and
Applications data structures

Tools

Data analysis experience from at least one application area,

Application Domain . " p .
PP either through coursework, internship, research project, etc.

Dat lidation &
) ? = |'da .|on Curation, Exploratory Data Analysis (EDA) and visualization

visualization
Do ranalin Skills for data normalization, data cleaning, data aggregation,
S and data harmonization/registration

Data infrastructure Handling databases, web-services, Hadoop, multi-source data

Basic understanding of bias and variance, principles of

Statistical inference . e ! .
(non)parametric statistical inference, and (linear) modeling

Analysis Study design and Design of experiments, power calculations and sample sizing,
Methods diagnostics strength of evidence, p-values, False Discovery Rates
Dimensionality reduction, k-nearest neighbors, random
forests, AdaBoost, kernelization, SVM, ensemble methods,
CNN

Machine
Learning

Open-ended discussion of educational
challenges, research opportunities and
infrastructure demands in data science
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