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HISTORY JOHN W. TUKEY

“The greatest value « Automatic analysis techniques such as statistics
i‘:ffgrgfst”l;: t'§ ‘r’]"g‘t‘?cne and data mining developed independently from
Tl T e visualization and interaction techniques

expected to see.”
John Tukey /

« Important shift from confirmatory data analysis
(using exploratory data analysis charts and other
visual representations to just present results) to
exploratory data analysis (interacting with the
data/results)

J.W. Tukey. Exploratory Data Analysis. Addison-Wesley, Reading MA, 1977.




DEFINITIONS VISUAL ANALYTICS

“The science of analytical reasoning facilitated
by interactive human-machine interfaces"

Visual Data Exploration

0 User interaction
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P. C. Wong and J. Thomas. Visual analytics. IEEE Computer Graphics and Applications, 24(5):20-21, 2004.

STATISTICS
Infrastructure
Human perception
and cognition
Data Visualisation ini
management Data mining

Spatio-temporal
data analysis

Evaluation

“Visual analytics combines automated
analysis with interactive visualizations for
an effective understanding, reasoning
and decision making on the basis of very
large and complex datasets.”

Daniel Keim, J6rn Kohlhammer, Geoffrey Ellis and Florian Mansmann (Eds.) Mastering The Information
Age — Solving Problems with Visual Analytics Eurographics, 2010, pp.57-86, ISBN: 978-3-905673-77-7
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BUSINESS THE DIFFERENCE BETWEEN RAPID INSIGHT AND FAST
VISUALIZATION [INFORMATION
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TYPES OF DATA

STRUCTURED DATA

UNSTRUCTURED DATA

A
Electronic 1] Medication 2 Medication —
pill dispensers 'J prescribed J (TSRS Medication taken
ore Diaries
Medication medication Medication filled Dose Route Allergies Herbal remedies
Alternative
NDC RxNorm o”;;%tﬁf:sket therapies
Demographics HL7
| E—
Encounters Employee sick days Visit type and time Chief complaint
Diagnoses Death records SNOMED  1CD-9 Pl
Procedures : cPT ico-9 ||
r ; HOME = :
N PERSONAL | TREATMENTS, ¢ |[LGINC " Pathology,
Diagnostics (ordered) HEALTH : MONITORS histology
RECORDS TesTs ¢ [LECG  Radiology ||
Diagnostics (results) & L;?;ﬁl,;?.,ss
Genetics PATIENTS | 23andMe.com SNPs, arrays 3 i
I t LIKEME.COM ; : %
Social history  : i Police records Tobacco/alcohol use i BLOGS }
Family history Ancestry.com
- o .. — —
Symptoms Indirect from OTC purchases - 2 PHYSICAL ™, i TWEETS i
- | -
Lifestyle Fitness club memberships, CCRﬁERDI;T Ng H
Y grocery store purchases ) o i E
Socioeconomic C s, Zillow, Linkedin RSN | G0N
I I ensus records, Zillow, Linkedin e il POSTINGS
Social network Facebook friends, Twitter hashtags i :
2 Climate, weather, public health databases,
Environment HealthMap.org, GIS maps, EPA, phone GPS News feeds
il \_‘
Probabilistic linkage to validate existing data or fill in missing data
Examples of biomedical data Ability to link data to an individual Data quantity

Source: “Finding the Missing Link for Big Biomedical Data”, Weber et al., 2014, Downloaded From: http://www.jamafacial.com/ on 06/11/2014

E:] Pharmacy data

D Claims data

Health care center (electronic
health record) data

l:l Registry or clinical trial data

Data outside of health care system

= Easier to link to individuals
m Harder to link to individuals
= Only aggregate data exists
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ENTERPRISE

ANALYTICS THE ANALYTICS LANDSCAPE
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Analytic Modules
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SUBARACHNOID HAEMORRHAGE : CLINICAL ENDPOINTS ?
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A NEW WORLD OF TECHNOLOGY TO IDENTIFY RELEVANT ENDPOINTS
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SAS IN-MEMORY STATISTICS FOR HADOOP
SAS LASR ANALYTICS SERVER

- LASR Analytics Server = an analytic platform to provide a secure, multi-user
environment for concurrent access to data that is loaded into memory
- PROC IMSTAT = server administration and analysis for programmers using

the in-memory tables on the server
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SAS®° IN-MEMORY
STATISTICS

MANIPULATE

i
o 3
25
>;U
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WHAT IS IT

Provides a single interactive programming environment
to perform

- analytical data preparation
variable transformations
exploratory analysis
statistical modeling and machine learning
integrated modeling comparison and scoring

- Takes advantage of distributed in-memory computing
optimized for analytical workloads
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Data Manipulation

* Aggregate

« Compute

» Update

* Append

+ Set

* Schema

» DeleteRows

» DropTables

* PurgeTempTables

Data Exploration
* Boxplot
 Corr

* Crosstab

* Distinct

* Fetch

* Frequency

* Histogram

* KDE

* MDSummary
* Percentile

* Summary

* TopK

PREPARE

Evaluation, Deployment
» Assess
Misclassification matrix
Lift, ROC, Concordance
» Score
* Training / Validation

CAPABILITIES OF SAS® IN-MEMORY STATISTICS

m
X
T
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Predictive Modeling
* Decision Tree

* Forecast

* Gen Linear Model

* Linear Regression
* Logistic Regression
* Random Forests

* Neural Networks

Descriptive Modeling

Text Analytics

» Parsing

* SVD

» Topic generation

» Document projection

Recommendation Systems
» Association

» Tablelnfo, Columninfo, Serverinfo

 Partition, Balance
* Store, Replay, Free
» Table, Promote

» Association * Clustering

» Path Analysis * kNN

* Clustering (k-means) * SVD

* Clustering (DBSCAN) * Ensemble
Utilities HDFS 1/0
* Where » Sasiola
» GroupBy » Sashdat

* Anyfile Reader
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4 KEY POINTS CLINICAL ENDPOINT DETERMINATION...

1. ...requires flexible visualization, advanced analytics and knowledge
management, integrated

2. ...Is an iterative process, before, during and after clinical trial

3. ...needs new technology that opens up unforeseen avenues to study
structured and unstructured data, without limits related to volume, nature
and correlation

4. ...foresees statistical calculation as an integral process of visualization ->
surrogate endpoints’ contribution to clinical endpoints
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SASP® LIFE SCIENCE ANALYTICS FRAMEWORK
PRIMARY PLATFORM
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Statisticians Data Scientist Business Management
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CUSTOMERS

SAS® In-Memory Statistics SAS® Visual Statistics SAS® Visual Analytics

R SAS® Visual Analytics
Exploration Reporting Mobile Reporting

Y et

Visual Ana

SAS LASR

Hadoop
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Regular SAS In-Database In-Memory

Data Store

e

Data Store

e

Data Store

e

Data

Evenwith In-Database processing there will still be some
work performed on the SAS server

- These approaches are complementary & can be combined for maximum effect
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ROPOSE?

Koy Metrcs o vt

Business
Intelligence

*Personas: General

*Data: General

*Purpose: Basic
visualization/reporting

*Value: Easy
understanding of
information, trends and
status

VISUALIZATION WHICH OPTION TO P

-

Data Explorer

*Personas: SAS Drug
Development User

*Data: SAS Datasets in
SDD

*Purpose: Quick view,
filtering, structure
exploration

*Value: Built in capability
to browse and explore
data sets

..............

JMP

*Personas: Scientist,
Medical Reviewer,
Clinical Researcher

*Data: SDTM-like data
sets

*Purpose: Clinical Trial
specific visualization (e.qg.
Patient Profile, Patient
Narratives, Medical
Monitor Dashboard,
Fraud Detection)

*Value: Wide variety of
pre-built clinical solutions.

Easy to use non-coder
analytical viewer




ZIEKENHUIS GELDERSE VALLEI HOSPITAL

BUSINESS ISSUES
- Ziekenhuis Gelderse Vallei hospital measures performance for
individual profit centers or units, but those units need to be able to
analyze data to make informed decisions.
- Give units a way to measure performance and plan for the future.

SOLUTION
- SAS® Visual Analytics

RESULTS
- Physicians and other end users can now easily incorporate weather
and socioeconomic data with care-related information to understand
mortality risks, make predictions and inform diagnoses.
- Clinical personnel have the tools to produce reports, generate
analyses, and find the answers themselves, thus freeing data staff.
- Analyze patient logistical processes to identify bottlenecks.

- Improved quality of care and a reduction in costs.
Read the full story

HEALTH CARE
PROVIDER

“Previously, our colleagues on
the floor could not produce
reports or generate analyses.
They used to ask us to do that for
them. In our experience, every
report we make generates 10
subsequent questions. With
SAS® Visual Analytics, we give
them the tools to create these
reports themselves — and find the
answers ... with a tool like SAS®
Visual Analytics, it's easy to get
people excited. It looks great and
it is easy to use.”

Rik Eding
Data Specialist



http://www.sas.com/en_us/software/business-intelligence/visual-analytics.html
http://www.sas.com/en_us/software/business-intelligence/visual-analytics.html
http://www.sas.com/en_us/software/business-intelligence/visual-analytics.html
http://www.sas.com/en_us/software/business-intelligence/visual-analytics.html
http://www.sas.com/en_us/customers/ziekenhuis-gelderse-vallei.html

GLOBAL PHARMACEUTICAL COMPANY
HEADQUARTERED IN GERMANY

LIFE SCIENCES

BUSINESS GOALS Ensure more positive patient
Provide access to clinical trial data ahead of potential European Medical outcomes by sharing clinical
Association (EMA) regulations. L informqtion e differen_t

. . : . _ pharmaceutical companies with
Take advantage of positive reputation impact from sharing clinical trial data. e hore
Ensure more positive patient outcomes through data sharing.
Ensure security of clinical trial data.

SOLUTION
SAS® Clinical Trial Data Transparency
SAS® Visual Analytics

EXPECTED RESULTS
Approved researchers can analyze clinical trial data and potentially benefit
patients by gaining additional insights into clinical study results, how medicines
work and how they can be further enhanced. Cusgn{er
SAS® Visual Analytics is packaged as front end visualization environment with R  Viidhied
potential internal use in IT, R&D, medical writing and regulatory affairs.

Enhance the company’s ability to provide the best patient outcomes based on its
clinical studies.

Customer Validation Slide — For One-to-One Customer Use Only
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