Text & Data Mining
(TDM)

Dr. Haralambos Marmanis
CTO / VP, Engineering
Copyright Clearance Center

INTERN.&TION:ﬁL ASSOCIATION OF SCIENTIFIC, TE'E:HMIE::AL & MIE'DICAL FUBLISHERS
The voice of research publishing since 1969



What do we do?

Rightsholders — Content Users
Y Licensing @
| Solutions 9 -

* Rights
Management

« Content Delivery

« Copyright
Education

TR R C—

35,000 companies

 Publishers
 Authors

Employees
worldwide

Users in 180

 Creators countries




Overview of TDM

What is it? How Is it done?

Why people care?

An example: Drug discovery process

Practical challenges
CCC Solution Walkthrough

Stm




What i1s TDM?

The Discovery of (new) knowledge
from a set of natural language
resources (e.qg. articles, books) and

other structured or unstructured data
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How Is It done?

1. Identify a set of resources that are
relevant to a particular research
objective

2. Analyze and extract information
specific to the research objective

3. Develop and explore the various
relations between extracted objects of
Interest
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Why people care?

Biomarker discovery s 5 R v s
Drug repurpOSIng Cument Document: prd3b¢  Document Sentiment Score: 0.392726331343234

NewsMax.com Names Lazaro Gonzalez "Hero of the Year’ WEST PALM BEACH, Fla., Jan,

D r U g S afety 1 /PRNgwswire/ - The onling news agency NewsMax.com has named Lazaro Gonzalez as Hero of

the Year for 2000, NewsMax.com editors selected Gonzalez as Hero of the Year because, like
CO m etltlve Intel II e n Ce ﬁlher.herc-es, he made "a preat sacrifice and by his actions changed the course of history."
p g When Elian Gonzalez was plucked from the ocean on Thanksgiving Day in 1999, Lazaro Gonzalez
had little idea the impact he would have on American politics. An immigrant who barely spoke
S e n tl m e n t a n a I yS I S English, with humble financial means, he seemed no match for the power of the Justice Dept., the
federal government and many in the - media. Still, he held his ground and tried to keep his
nephew on free soil. Elian was eventually returned. But Gonzalez's actions had -

repercussions. One was that George Bush was elected to the White House because thousands of
Democratic-leaning Cuban-Americans voted for Bush, NewsMax.com says that Lazaro Gonzalez is

an "unusual . “Today, we cal someone a herg that is -, wel ., ora -, but

they aren't really heroes," NewsMax.com editor Christopher Ruddy explained, "Heroes are
ardinary people who do - things." Wired News recently reported that NewsMax.com's
"- has skyrocketed during the [astcouple of months." Newshax.com has already been
rated #1 by Deja.com. The Wal Street Journal Business Report calls it one of America's leading
alternative Web sites, and Talkers magazine says it's the number 1 source for radio and TV

nradurars far charv ideas Far mars infarmatinn on tae v NewsMav rom Cantact nerenn at




“Drug Discovery” Process

Goal: Develop new treatments for diseases
through hypothesis formation.

Methodology:
Keyword/Database Searching

Review Literature
/ Find relationships \

Generate hypotheses %
\ Test /

Product development
Etc.
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Literature-based Discovery
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Too Much Research

Growth of articles published in peer-reviewed journals

Rebased
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53M Records in Scopus
800,000 Journal Articles published per year
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Even within a single research area

Lots of disorders ... Lots of documents...

Angina Atherosclerosis . . .
Acute coronary syndrome Atrial flutter 35’OOO+ on Improve CIFCU|atIOn
Alexia Atrial septal defect :

Anomic aphasia Atrioventricular canal 7’OOO+ per dlsease area

Aortic dissection defect

Aortic requrgitation Atrioventricular septal

Aortic stenosis defect

Apoplexy Avascular necrosis

Apraxia

Arrhythmias
Asymmetric septal

hypertrophy (ASH)

pubget a

Mast Popular Papers Journals Bookmarks Tags MeSH

W]

improve circulation returned 35272 results
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http://en.wikipedia.org/wiki/Angina
http://en.wikipedia.org/wiki/Acute_coronary_syndrome
http://en.wikipedia.org/wiki/Alexia_(condition)
http://en.wikipedia.org/wiki/Anomic_aphasia
http://en.wikipedia.org/wiki/Aortic_dissection
http://en.wikipedia.org/wiki/Aortic_regurgitation
http://en.wikipedia.org/wiki/Aortic_stenosis
http://en.wikipedia.org/wiki/Apoplexy
http://en.wikipedia.org/wiki/Apraxia
http://en.wikipedia.org/wiki/Arrhythmias
http://en.wikipedia.org/wiki/Hypertrophic_cardiomyopathy
http://en.wikipedia.org/wiki/Hypertrophic_cardiomyopathy
http://en.wikipedia.org/wiki/Atherosclerosis
http://en.wikipedia.org/wiki/Atrial_flutter
http://en.wikipedia.org/wiki/Atrial_septal_defect
http://en.wikipedia.org/wiki/Atrioventricular_canal_defect
http://en.wikipedia.org/wiki/Atrioventricular_canal_defect
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http://en.wikipedia.org/wiki/Atrioventricular_canal_defect
http://en.wikipedia.org/wiki/Atrioventricular_septal_defect
http://en.wikipedia.org/wiki/Atrioventricular_septal_defect
http://en.wikipedia.org/wiki/Atrioventricular_septal_defect
http://en.wikipedia.org/wiki/Atrioventricular_septal_defect
http://en.wikipedia.org/wiki/Avascular_necrosis
http://en.wikipedia.org/wiki/Avascular_necrosis

More practical challenges

 Many sources of content
 Many formats
o Difficult to obtain full-text in XML

 Difficult to integrate content into TDM
software.

* Hard to negotiate and manage licenses
and feeds from all publishers.
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Data Processing Workflow

Collection of

papers to be mined
F N Information
o documents Retrieval
Individual /_\ \

Extractgd Derived dataset
Information - capable of
___\ﬁ Semantic semantic
query interrogation
Discovered v

Knowledge

———

Textual analysis:
lexical, entity identification

Knowledge
Discovery

Q Palantir

\|/
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Solving the retrieval problem

A single retrieval platform:

« Speed up time to obtain properly licensed
content for text mining

Discover and download full-text in XML, not
just abstracts

« Main corpus includes Subscribed and Not-
Subscribed content

 Normalize XML format across many publishers

 Provide a Web Ul and RESTful API services
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Publishers

4. XML corpus can be
imported into various
TDM tools

TDM

. Publishers | 1555 Software
provide e [ —
content . WA
and rights
DlrectPath XML

Article
corpus

TD_M Service

3. Researchers slice and
dice results and identify
an appropriate corpus for

2. Researchers create
content sets by using
search or other
discovery criteria

their project
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PROJECT PREVIEW

Project name: Diabetes
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