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Computational Scientometrics
Studying science by scientific means

• Börner, Katy, Chen, Chaomei, and 
Boyack, Kevin. (2003). Visualizing 
Knowledge Domains. In Blaise
Cronin (Ed.), Annual Review of 
Information Science & Technology, 
Volume 37, Medford, NJ: Information 
Today, Inc./ASIST, chapter 5, pp. 179-
255.
Shiffrin, Richard M. and Börner, Katy 
(Eds.)  (2004). Mapping Knowledge 
Domains. Proceedings of the National 
Academy of Sciences of the United 
States of America, 101(Suppl_1).

Places & Spaces: Mapping Science
exhibit, soon on display at the National 
Research Council, Ottawa, Canada. 
http://scimaps.org.

http://scimaps.org/


Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of 
Co-Authorship Teams 
Börner, 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.



Spatio-Temporal Information Production and Consumption of Major U.S. 
Research Institutions
Börner, 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:
1.    Does space still matter 

in the Internet age? 
2.   Does one still have to 

study and work at major research 
institutions in order to have access to 
high quality data and expertise and to produce high 
quality research? 

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

Contributions:
Answer to Qs 1 + 2 is 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. 



Studying large scale social 
networks such as Wikipedia

Vizzards 2007 Entry

Second Sight: An Emergent 
Mosaic of Wikipedian Activity, 
The NewScientist, May 19, 2007

http://viewmorepics.myspace.com/index.cfm?fuseaction=user.viewPicture&friendID=41373347&MyToken=98f7a47b-744c-4274-9845-d94ae15bfe29
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113 Years of 
Physical Review

Bruce W. Herr II and 
Russell Duhon (Data 
Mining & Visualization), 
Elisha F. Hardy 
(Graphic Design), 
Shashikant Penumarthy
(Data Preparation) and 
Katy Börner (Concept)

http://ella.slis.indiana.edu/%7Ekaty/
http://viewmorepics.myspace.com/index.cfm?fuseaction=user.viewPicture&friendID=41373347&MyToken=98f7a47b-744c-4274-9845-d94ae15bfe29


Places & Spaces: Mapping 
Science 
a science exhibit that introduces 
people to maps of sciences, their 
makers and users.
http://scimaps.org.

Exhibit Curators:  Dr. Katy 
Börner & Elisha Hardy
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http://scimaps.org/


Illuminated 
Diagram Display

W. Bradford Paley, 
Kevin W. Boyack, 
Richard Kalvans, 
and Katy Börner
(2007) Mapping, 
Illuminating, and 
Interacting with 
Science. 
SIGGRAPH 2007, 
San Diego, CA.

http://ella.slis.indiana.edu/%7Ekaty/






http://ella.slis.indiana.edu/%7Ekaty/
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Designing Scholarly Marketplaces

The Cyberinfrastructure for Network 
Science Center at IU serves

• Scholarly Database of 18 million 
scholarly records, https://sdb.slis.indiana.edu

• Information Visualization Cyberinfrastructure,
http://iv.slis.indiana.edu

• Network Workbench Tool and Community 
Wiki, http://nwb.slis.indiana.edu

Börner, Katy, Sanyal, Soma & Vespignani, Alessandro. (2007). Network Science. In Cronin, Blaise
(Eds.), Annual Review of Information Science & Technology (Vol. 41, pp. 537-607), chapter 12, 
Medford, NJ: Information Today, Inc./American Society for Information Science and Technology.

https://sdb.slis.indiana.edu/
http://iv.slis.indiana.edu/
http://nwb.slis.indiana.edu/
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NWB Tool: Interface Elements
http://nwb.slis.indiana.edu

Load Data List of Data ModelsSelect Preferences

Scheduler
Open Text Files

Console
Visualize Data

http://nwb.slis.indiana.edu/
http://viewmorepics.myspace.com/index.cfm?fuseaction=user.viewPicture&friendID=41373347&MyToken=98f7a47b-744c-4274-9845-d94ae15bfe29


NWB 
Community Wiki

https://nwb.slis.indiana.edu/community/



Education – Learning Modules, NWB User and Developer Workshops 
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