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Agenda

= Creating Better Maps
= |dentifying Emergence
= Evaluating Convergence

2

Physics IComputer I Chemistry IEngineering Earth I Biology I Disease I Medicine Brain Health I Social Humanities



| & SCITECH STRATEGIES Better Maps e Better Solutions _*

Improvements in Mapping Science

MAPS OF SCIENCE D2 d0J

Increase Coverage
(by combining Multiple Databases)

Increase Accuracy
(by using document clusters)
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Increase Accuracy & Coverage
(new clustering algorithms, 43MM Documents)

3

Physics IComputer I Chemistry IEngineering Earth I Biology I Disease I Medicine Brain Health I Social Humanities



'- ﬁi SCITECH STRATEGIES Better Maps e Better Solutions %

What does this global map of science contain?

43 Million Documents

# Documents (MM)
@ Math/ Physics 4.20
@ Comp Sci/EE 457
@ Chemistry 4,53
O Engineering 4.68
@ Earth Sciences 1.80
@ Biology / Biotech 4.30
@ Infectious Disease  1.75
© Medical Specialties  7.38
(O Brain Research 2.25
@ Health Sciences 2.97
O Social Sciences 4.56
O Humanities 0.35

4

Physics IComputer I Chemistry IEngineering Earth I Biology I Disease I Medicine I Brain Health I Social Humanities



hf

3 * SCITECH STRATEGIES Better Maps e Better Solutions e:,.

Math / Physics: 5 S T
4.20 Million Documents g §C ¢ 5" .
¥ ¥, fl}“..* * "':m |
@ Math/Physics 4.20
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Computer Science: T - :
4.57 Million Documents &
&
ol af w e . l_‘-
@ Math/ Physics 4.20 _ %,
@ Comp Sci/EE 457
' il
# o !
_ 4 by
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Chemistry:
4.53 Million Documents

@ Math / Physics 4.20
@ Comp Sci/EE 457
@ Chemistry 4.53
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Engineering:
4.68 Million Documents

@ Math / Physics 4.20

@ Comp Sci/EE 4,57
@ Chemistry 4.53
O Engineering 4.68
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Earth Science:
1.80 Million Documents

- B oo

@ Math / Physics 4.20 & ., _
@ Comp Sci/EE 457 A A £ A oY
@ Chemistry 4.53 ? o, - Wy
O Engineering 4.68 ? A :
@ Earth Sciences 1.80 " '
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Biology / Biotech:

4.30 Million Documents

Math / Physics
Comp Sci/ EE
Chemistry
Engineering
Earth Sciences
Biology / Biotech

L N NON NON

4.20
4.57
453
4.68
1.80
4.30
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Infectious Disease;
1.75 Million Documents

Math / Physics 4.20 4
Comp Sci/ EE 4.57 _ f ¥ "R e
Chemistry 4.53 o e T
Engineering 4.68 s @ G k‘, '
Earth Sciences 1.80 > v B
Biology / Biotech ~ 4.30 o W i Y
Infectious Disease ~ 1.75 ' i . ., S ‘}u
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Medical Specialties:
7.38 Million Documents

Biology / Biotech 4.30
Infectious Disease  1.75
Medical Specialties 7.38

@ Math / Physics 4.20
@ Comp Sci/EE 457
@ Chemistry 4.53
O Engineering 4.68
@ Earth Sciences 1.80
@
@
o
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Brain Research:
2.25 Million Documents

@ Math/ Physics 4.20
@ Comp Sci/EE 457
@ Chemistry 4.53
O Engineering 4.68
@ Earth Sciences 1.80
@ Biology / Biotech 4.30
@ Infectious Disease  1.75
© Medical Specialties  7.38
(O Brain Research 2.25
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Health Sciences:
2.97 Million Documents

@ Math / Physics 4.20
@ Comp Sci/EE 457 :
@ Chemistry 4.53
O Engineering 4.68 4 ;
@ Earth Sciences 1.80 W B e B R
@ Biology / Biotech  4.30 (o A 'l
@ Infectious Disease ~ 1.75 £ % .
© Medical Specialties  7.38 i “# }
O Brain Research 2.25 | _ £ oM TR
@ Health Sciences 2.97 o @ ' fi ;

: f :" ﬁ! 5’ d

G Lo
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Social Science:
4.56 Million Documents

@ Math / Physics 4.20
@ Comp Sci/EE 457
@ Chemistry 4.53
O Engineering 4.68
@ Earth Sciences 1.80
@ Biology / Biotech 4.30
@ Infectious Disease  1.75
© Medical Specialties  7.38
O Brain Research 2.25
@ Health Sciences 2.97
O Social Sciences 4.56
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Humanities:
.35 Million Documents

@ Math/ Physics 4.20
@ Comp Sci/EE 457
@ Chemistry 4.53
O Engineering 4.68
@ Earth Sciences 1.80
@ Biology / Biotech 4.30
@ Infectious Disease  1.75
© Medical Specialties  7.38
(O Brain Research 2.25
@ Health Sciences 2.97
O Social Sciences 4.56
O Humanities 0.35
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What does this global map of science contain:

« Our most recent map classifies 43 million documents
» Includes 21 million indexed records (including references) from 1996-2011

» Includes 22 million non-indexed (non-source) items cited at least twice, such as
papers from conferences and smaller journals, books, etc.

= These 43 million documents are grouped into 156,000 clusters, which
are then “mapped” into a visual picture

« Each cluster represents the history of a single tightly-focused topic
= We know the CONTENT of each cluster and it's CONTEXT
= The corresponding database is used for analyses
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An Example

Small-H

KlavansR

Boyack-K.W

‘Science Mapping’ is here
(one dot: 1,174 documents) \W
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Emergence

New areas of research
that are expected to have
exceptional growth

Cognitive radio

N

Better Maps e Better Solutions

Graphene

High temp

superconductivity

Social tagging

Flu pandemic

journal homepage: www.elsevier.com/locate/respol

Research Policy xxx (2014) XXX-XXX
Contents lists available at ScienceDirect

Research Policy

Identifying emerging topics in science and technology™

Henry Small?, Kevin W. Boyack"-*, Richard Klavans®

4 SciTech Strategies, Inc., 105 Rolling Road, Bala Cynwyd, PA 19004, USA
b SeiTech Strategies, Inc., 8421 Manuel Cia Pl. NE, Albuguerque, NM 87122, USA
© SciTech Strategies, Inc., 2405 White Horse Road, Berwyn, PA 19312, USA

ARTICLE INFO

ABSTRACT

Article history:

Received 16 April 2013

Received in revised form 21 January 2014
Accepted 14 February 2014

Available online xxx

Keywords:
Citation-based modeling
Emerging topics
Scientific discovery
Technological innovation

IPSC

E events

The identification of emerging topics is of current interest to decision makers in both government and
industry. Although many case studies present retrospective analyses of emerging topics, few studies
actually nominate emerging topics for consideration by decision makers. We present a novel approach to
identifying emerging topics in science and technology. Two large scale models of the scientific literature,
one based on direct citation, and the other based on co-citation, are combined to nominate emerging
topics using a difference function that rewards clusters that are new and growing rapidly. The top 25
emergent topics are identified for each year 2007 through 2010. These topics are classified and char-
acterized in various ways in order to understand the motive forces behind their emergence, whether
scientific discovery, technological innovation, or exogenous events. Topics are evaluated by searching
for recent major awards associated with the topic or its key researchers. The evidence presented sug-
gests that the methodology nominates a viable list of emerging topics suitable for inspection by decision
makers.

© 2014 Elsevier B.V. All rights reserved.
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Convergence

Multiple disciplines
working on a major
research problem
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Sustainability

28,738 Documents on sustainability
are located in ten areas on this map.

_ Energy / Solar
Climate Changeg @
: Forest  Soil
Fish = °
I:’nergy | Waste

Strategic Management @

Economic Growth P 9 S Educatioh
Public Policy
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Sustainability: Public Policy (2027 topics)

Content' 10, 569 Documents
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Sustainability: Public Policy (2027 topics)

Number of Topics by Stage and Concentration

Pre-paradigm
Emerging
Growing
Mature
Declining
Total

Physics I Computer I Chemistry IEngineering

<1%
1
8
185
190
19
403

1-5%
128
22
618
411
59
1238

>5%
36
12
205
116
17
386

Earth I Biology I Disease I Medicine Brain

Total

165
42
1008
117
95
2027

Health I Social
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Take-aways

» Significant Improvements in Mapping Science over the past 20 years
« We can accurately identify emergent areas (less than .1% of the dots)

 We can quantitatively analyze a portfolio of research activities

« Mapping Science- understand what is being done

« Mapping Altruism- understand why we are doing what we are doing.
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QUESTIONS

Thank-you for your attention !
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SciTech Strategies, Inc.

= http://www.mapofscience.com/
rklavans@mapofscience.com

- Decades of experience in
» Science mapping, Citation analysis, Advanced metrics

SCITECH STRATEGIES

Better Maps
Better Solutions
Methodology
About Us

Our Team

Sitemap

Contact Us

Physics I Computer I Chemistry IEngineering

Our Team

We are academics at heart. We love research! We love the thrill of discovering something new, and of learning how things work.

Mike Pétek

Mike Patek lives in the IT
world. He has been
responsible for building our
models for 12 years (and
counting).

Henry Srhall

Henry Small created the
field of science mapping 35
years ago. He has always
been most interested in the
‘stories’ behind the
structure, and is currently
looking at full text and
sentiment.

Kevin Boyack
Kevin Boyack loves to
analyze large data sets.
Originally a chemical
engineer, he has been
creating and analyzing
science maps since 1998,

Richard Klavans

Dick Klavans has
experimented with new
ways to apply these maps
for strategic planning for the
past 20 years.

Earth I Biology I Disease I Medicine

Brain Health I Social
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