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Type of Analysis vs. Level of Analysis

Micro/Individual
(2-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,

Analysis/Profiling | their expertise profiles | universities, research | all of science.
domains, or states

Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of Physics

(When) one individual in 20-years of PNAS | Research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a states
intellectual landscape

PNAS publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NIH’s core competency
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Type of Analysis vs. Level of Analysis

Micro/Individual
(2-100 records)

Meso/Local
(101-10,000 records)
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Statistical
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(10,000 < records)
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.| Mapping Indiana’s Intellectual Space
' ' | Identify
ol » Pockets of innovation

> Pathways from ideas to products

W 53,050,833
1 Y X WP at Indianapalis

o] > Interplay of industry and academia
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Academic
Industry

Academic vs. Academic
Academic vs. Industry
Industry vs. Industry
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEEL Infol Zs Contest.
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Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of

Co-Authorship Teams
Boarner, Dall’Asta, Ke & Vespignani (2005)
Complexity, 10(4):58-67.

Research question:
¢ Is science driven by prolific single
experts or by high-impact

co-authorship teams?

Contributions:
* New approach to allocate citational credit.

* Novel weighted graph representation.

* Visualization of the growth of weighted co-author network.

* Centrality measures to identify author impact.

* Global statistical analysis of paper production and citations in correlation with co-

authorship team size over time.

* Local, author-centered entropy measure.

Mapping Transdisciplinary Tobacco Use Research
Centers Publications

Compare RO1 investigator based funding with TTURC
Center awards in terms of number of publications and
evolving co-author networks.

Zoss & Barner, forthcoming.

Supported by NIH/NCI Contract HHSN261200800812

Longitudinal RO1 Co-Authorship Nerwork
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Mapping Topic Bursts M Ko D
PY ,lreceptors '.. s _.

\gene expression regulation
Co-word space of \

the top 50 highly
frequent and bursty

words used in the @
top 10% most ;

highly cited PNAS oy

publications in 2 -—‘.sw wansduction

1982-2001. -.._.Nqn» _
2

Mane & Barner. (2004)
PNAS, 101 (Suppl. 1):
5287-5290.

growth-factor

Color Code
82-85
86 - 89

circle size ~ burst weight
cicle color ~ burst onset
ring color ~ year of max word count

years of 2nd and 3rd burst are given in color 4

Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions
Barner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weimao. (2006)
Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research

Institutions. Scientometrics. 68(3), pp. 415-426.

Research questions: )
Stanford U 2

1. Does space still matter —veasy
in the Internet age?
2. Does one still have to g

study and work at major research o

2,087
O 2,088 - 2,529
@ 2,530 - 3,039
& 30404172

institutions in order to have access to

high quality data and expertise and to produce high

quality research? 10,000 -

— 1982-1986;: 1.94 (R*=91.5%)

1987-1991: 2,11 (R?=93.5%)
— 1992-1996; 2,01 (R2=90.8%)
1997-2001: 2,01 (R2=90.7%)

3. Does the Internet lead to more global citation
patterns, i.e., more citation links between papers
produced at geographically distant research
instructions?

1000

Contributions:

» Answerto Qs 1+ 2is YES.

» Answer to Qs 3 is NO.

> Novel approach to analyzing the dual role of
institutions as information producers and

consumers and to study and visualize the diffusion
of information among them.

100

10

log of number of institutions citing each other

log of geographic distance 12
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Mapping Science Exhibit — 10 Iterations in 10 years

1

Mapping Science Exhibit at MEDIA X was on May 18, 2009 at Wallenberg Hall, Stanford University,

9




Places & Spaces Digital Display in North Carolina State’s brand new Inmmersion Theater
R .

CLICKSTREAM MaP
OF SCIENCE

LEGEND

Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis I Bettencourt, Ryan Chute, Marko A. Rodriquez
Lyudmila Balakireva. 2008. A Clickstream Map of Science.




Language Communities
= of Twitter

® English
Portuguese
Spaniah
B Dutch
B Russian
French
= Rralian
German
Turkish
Arabic
Swedah

Danish / M
Finnish

Catalan .

Romanian , i

Norwegian
Lithuanian
Slovak
Crech
Greek
Hungarian
Poliah
Slovenian
Albarian
Latvian
Galician
Hebrow
Croatian
Bulgarian

Eric Fischer. 2012. Language Communities of T'witter.

KHAN

ACADEMY

3101 445 170

Benjamin Wiederkehr and Jérome Cukier. 2012. Khan Academy Library Overview.




c"‘en"ical Researt}h & Deve-IOprnent : . The Council for Chemical
Powers the U.S. Innovation Engine

Research (CCR)

FEDERAL
GOVERNMENT

—
$1 Billion "” $8 Billion

FEDERAL FUNDING TAXES

$5 Billion

INDUSTRY FUNDING

CHEMICAL
INDUSTRY

\

$1B- $1B + $5 Bilion - $10 Billion $40 %i!!i&n

CHEMICAL INDUSTRY +
OPERATING INCOME

..— 20 YEARS —' 600,000

JOBS CREATED

U.S. ECONOMY

5 YRS B1) TEARS s & VEARS—4

Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation E

Washington, DC. Courtesy of the Council for Chemical Research.

Document Monument Person Location Date Style Image Inscription

o

Document Bibliography

Monument

The Census of Antique Works of Art and Architecture
Known in the Renaissance 1947-2005

Svnition of 4 whelasly datibiss

Person

Achnan bt gomaras:

DT

Maximilian Schich. 2011. The Census of Antique Works of Art and Architecture Known in the Renaissance,
1947-2005.




Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months 12 coaches, 300 m long

Opening was on April 23, 2009 by German Chancellor Merkel

Iluminated Diagram Display
soon on display at the Smithsonian

in DC.
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¢ Map: Where Sclence Gets Done

Merhancal &
Tl Bagtsenng
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Bectretisoligs

Elinor Ostrom - Nobel Prize in Economic Sciences 2009
Born: 7 August 1933, New York, NY, USA

Affiliation at the time of the award: Indiana University, Bloomington, IN, USA,
Arizona State University, Tempe, AZ, USA

Prize motivation: “Tor Ner analysis of coNOMIC QOVEMance, especially
the commons™

Field: Economic govemance
Confribution: Challenged the cor

i wisdom by ing how

of% local property can be successtuly managed by local commons without any

Geographic Map: Where Scien

Top Five Continent

AEw

¢ Gets Done

regulation by central authorites or privatizaton.

ras—
amenerar

Rl

Top Five Scientific Disciplines

Morth Amenca - 4 000 records -

a

Science Map: How Scientific Disciplines Relate

Interact

Select any location on the Geographic
Map location (by brushing your finger
over an area on the lectem’s fouch
screen) and fopics studied in that area
will highlight on the Science Map: the
brighter a topic glows, the more papers
on that topic onginated in the selected
area. Conversiely, touching a scientific
area in the Science Map iluminates
places on the Geographic Map where
that topic is studied, Pecple and topic
butions support the exploration of
publicaton output by selected Noble
[aureates and particular lines of
research using MEDLINE data from
2000-2009

Science Map: How Scientific Disciplines Relate

Search

and
and “canoe
but the exact phrase




12-Tokyo-Worldprocessor
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Ingo Gunther's Worldprocessor globe design now on display at the Giant Geo Cosmos OLED

Display at the Museum of Emerging Science and Innovation in Tokyo, Japan




VIVO International Researcher

Network

Enabling a National
Network of Scientists

VIVO: A Semantic Approach to Creating a National Network
of Researchers ( )

« Semantic web application and ontology
editor originally developed at Cornell U.

* Integrates research and scholarship info
from systems of record across
institution(s). o

» Facilitates research discovery and cross- '

laking Heacmnes e

disciplinary collaboration. e s
« Simplify reporting tasks, e.g., generate 5 N =
biosketch, department report. ' o

Funded by $12 million NIH award.

Cornell University: Dean Krafft (Cornell PI), Manolo Bevia, Jim Blake, Nick Cappadona, Brian Caruso, Jon Corson-Rikert, Elly Cramer, Medha Devare,
John Fereira, Brian Lowe, Stella Mitchell, Holly Mistlebauer, Anup Sawant, Christopher Westling, Rebecca Younes. University of Florida: Mike Conlon
(VIVO and UF PI), Cecilia Botero, Kerry Britt, Erin Brooks, Amy Buhler, Ellie Bushhousen, Chris Case, Valrie Davis, Nita Ferree, Chris Haines, Rae Jesano,
Margeaux Johnson, Sara Kreinest, Yang Li, Paula Markes, Sara Russell Gonzalez, Alexander Rockwell, Nancy Schaefer, Michele R. Tennant, George Hack,
Chris Barnes, Narayan Raum, Brenda Stevens, Alicia Turner, Stephen Williams. Indiana University: Katy Borner (IU PI), William Barnett, Shanshan Chen,
Ying Ding, Russell Duhon, Jon Dunn, Micah Linnemeier, Nianli Ma, Robert McDonald, Barbara Ann O'Leary, Mark Price, Yuyin Sun, Alan Walsh, Brian
Wheeler, Angela Zoss. Ponce School of Medicine: Richard Noel (Ponce PI), Ricardo Espada, Damaris Torres. The Scripps Research Institute: Gerald
Joyce (Scripps P1), Greg Dunlap, Catherine Dunn, Brant Kelley, Paula King, Angela Murrell, Barbara Noble, Cary Thomas, Michaeleen

Trimarchi. Washington University, St. Louis: Rakesh Nagarajan (WUSTL PI), Kristi L. Holmes, Sunita B. Koul, Leslie D. McIntosh. Weill Cornell
Medical College: Curtis Cole (Weill PI), Paul Albert, Victor Brodsky, Adam Cheriff, Oscar Cruz, Dan Dickinson, Chris Huang, Itay Klaz, Peter Michelini,
Grace Migliorisi, John Ruffing, Jason Specland, Tru Tran, Jesse Turner, Vinay Varughese.
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Search results for ‘geriatrics’
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Trzennt ]
UF Clinical and Translational
Science Institute
UNIVERSITY of FLORIDA 31

University of Florida

How do you want to compare? Comparing Grants of Organizations in University of Florida

Enabling a National
by Grants - 0 Network of Scientists

Who do you want to compare?

Search

Records 1-10 of 30 First « Prov Next » Last 3 ||
Entity Label Grani Enbiy Type :
Count 20 - - |
\
4| Continuing 562  UF Department, Agent, \
Education Hon-Acadernic Departmaent, a
Department e rreve . s "
4| Forida Museum 203  Museum, Agent Year
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Total Number of Grants
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Life Sciences
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Engineenng
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McKnight Brain e -
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University of ¥ ol - :
Florida
4 ~ |
4| International 54 UF Department, Agent,
Center Hon-Academic Departmant, AT ————
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Y| Florida SeaGrant 44  UF Center, Agent, Center ’ :

Temporal Analysis (When) Temporal visualizations of the number of papers/funding
award at the institution, school, department, and people level i




Home eople Organizations Research Events

Chemistry

1-1301554
Math and F
Sub-Disciplines #ol * :
pubs. activity l
— 9.1 ‘-)‘
search 126 26 [ Infectious Diseases
e
1.1
Topical Analysis (What) Science map overlays will show where a person, department,
or university publishes most in the world of science. (in work) 33

Conlon, Mike

Associate Director and Chief Operating Officer Enabling a National

Network of Scientists

Co-Author Network (GraphML File

Interact

Network Analysis (With Whom?) Who is co-authoring, co-investigating, co-inventing
with whom? What teams are most productive in what projects? 34




National Researcher Networking (¢ cyberinfrastructure for
Visualization 1.0 s NETWORKSCIENCE CENTER
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Geospatial Analysis (Where) Where is what science performed by whom? Science is
global and needs to be studied globally. 3

Enabling a National
Network of Scientists
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Online Interactive Maps for

Sustainability Research and
NIH

MAPSustain

Mapping Sustainability Research

Detail
(7] Canada udson Geographic Visualization
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dorth Pacific
Ocean
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rowtstn it
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4| Funding ¥| Publications Y| Patents
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Search by keyword Search
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School of Library and Information Science, Indiana University




Geographic Map
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Search result for “corn”
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The purpose of this study is to better understand how lifestyle factors and their interaction with genetic factors influence a women’s risk of developping breast
cancer. In order to learn more about the causes of breast cancer, we need to compare the lifestyles of people who have breast cancer with those who do not. 600
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The Information Visualization MOOC
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. \\\by Katy Borner

Video and paper are at

Sci?2 Tool — “Open Code for S&T Assessment”

Joint Co-Authorship Network

OSGi/CIShell powered tool with NWB plugins and
many new scientometrics and visualizations plugins.
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Angela, Guno, Hm////zzf &> Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and Visnalizing Scholarly Networks
Using the Scholarly Database and the Network W orkbench Tool Proceedings of ISST 2009: 12t} International Conference
on Scientometrics and Informetrics, Rio de _]a//(//o Brazil, July 14-17 . Vol. 2, pp. 619-630.
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Mapping NEH awards and MEDLINE publications,
1980-2009

NEH Grants:
41,258 grants of 47,197 started between 1980 and 2009,
encompassing 3.21 billion of the 3.77 billion dollars awarded.

Geo-coding by zipcode:
36,512 of 41,258 grants encompassing 3.13 billion of a potential
3.21 billion were geocoded to 3,510 distinct locations.

Science-coding by topic:
37,132 of 41,258 grants encompassing 2.09 billion of a potential
3.21 billion were mapped to 42 distinct subdisciplines.

MEDLINE publications:
12.95 million papers were published between 1980 and 2009.

Geo-coding:
Not possible with the data we have.

Science-coding by journal:

11.62 million of 12.95 million papers were science located (89.7%).
Science located 5,941 out of 14,561 journals (40.8%) to 415 distinct
subdisciplines.
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Geospatial Visualization (Proportional Symbol Map)

NEH Grants by ZIP Code (1980-2009)
Apr 09,2013 01:09:37 PM EDT
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i erto Rico, and Hawaii inset. Each dataset record is represented by a
490 circle centered at its geolocation. The area, interior color, and exterior
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and maximum data values are given in the legend.
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Topical Visualization: UCSD Map of Science
NEH grants, mapped based on categories
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Topical Visualization: UCSD Map of Science
Medline papers, mapped based on journal names
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2008 The Regents of the University of Califomnia and SciTech Strategies.
Map updated by SciTech Strategies, OST, and CNS in 2011
Legend Area How To Read This Map
Circle area: Fractional Joumal Count ?:%g?ggg The UCSD map of science depicts a network of 554 subdiscipline nodes that
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