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Type of Analysis vs. Level of Analysis

NSF’s core competency Co-author network NSF Co-PI network of 
one individual  

Network Analysis 
(With Whom?)

VxOrd/Topic maps of 
NIH funding

Knowledge flows in 
Chemistry research 

Base knowledge from 
which one grant draws.

Topical Analysis 
(What)

PNAS Publications Mapping a states 
intellectual landscape

Career trajectory of one 
individual  

Geospatial Analysis 
(Where)

113 Years of Physics 
Research

Mapping topic bursts 
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Funding portfolio of 
one individual
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(When)
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universities, research 
domains, or states
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their expertise profiles

Statistical 
Analysis/Profiling 

Macro/Global
(10,000 < records) 

Meso/Local
(101–10,000 records)

Micro/Individual
(1-100 records)
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Mapping Indiana’s Intellectual Space

Identify

 Pockets of innovation

 Pathways from ideas to products

 Interplay of industry and academia



Mapping the Evolution of Co-Authorship Networks 
Ke, Visvanath & Börner, (2004) Won 1st price at the IEEE InfoVis Contest.
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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.

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.

9

Compare  R01 investigator based funding with TTURC 
Center awards in terms of number of publications and 
evolving co-author networks.
Zoss & Börner, forthcoming.

Mapping Transdisciplinary Tobacco Use Research 
Centers Publications



Representing, Analyzing, and Visualizing Scholarly Data in Support of 
Research Management (http://ivl.slis.indiana.edu) 
Thomas Neirynck and Katy Börner (2007)
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Richard Klavans and Kevin Boyack. 2007. Maps of Science: Forecasting 13

Data: 
WoS and Scopus for 2001–2005, 7.2 million papers, more than 
16,000 separate journals, proceedings, and series

Similarity Metric:
Combination of bibliographic coupling and keyword vectors

Number of Disciplines:
554 journal clusters further aggregated into 13 main scientific 
disciplines that are labeled and color coded in a metaphorical way, 
e.g., Medicine is blood red and Earth Sciences are brown as soil.

http://mapofscience.com



Herr II, Bruce W., Gully Burns, David Newman, Edmund Talley. 2007. A Topic Map of NIH Grants 2007. 
15

Interactive Science Map of NIH Funding
Herr II, Bruce W., Talley, Edmund M, Burns, Gully APC, Newman, David & La Rowe, Gavin. (2009). 
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http://scimaps.org/maps/nih/2007



http://scimaps.org/maps/nih/2007

Interactive Maps of Science – NIH Funding
Google maps with charts and tables

Where Are the Academic Jobs? Interactive Exploration of Job Advertisements 
in Geospatial and Topical Space
Angela Zoss, Michael Connover, Katy Börner (2010) 

18http://cns-nd3.slis.indiana.edu/mapjobs/geo



Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis M.A. Bettencourt, Ryan Chute, Marko A. Rodriquez, 
Lyudmila Balakireva. 2008. A Clickstream Map of Science. 19

Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine. 
Washington, DC. Courtesy of the Council for Chemical Research. 20



The Power of Maps (2005) Science Maps for Economic Decision Makers (2008)

The Power of Reference Systems (2006)              Science Maps for Science Policy Makers (2009)Science Maps for Science Policy Makers (2009)

The Power of Forecasts (2007) Science Maps for Scholars (2010)
Science Maps as Visual Interfaces to Digital Libraries (2011)
Science Maps for Kids (2012)
Science Forecasts (2013)
How to Lie with Science Maps (2014)

Exhibit has been shown in 72 venues on four continents.  Currently at
- NSF, 10th Floor, 4201 Wilson Boulevard, Arlington, VA
- Marston Science Library, University of Florida, Gainesville, FL
- Center of Advanced European Studies and Research, Bonn, Germany
- Science Train, Germany.

Mapping Science Exhibit – 10 Iterations in 10 years
http://scimaps.org/
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Illuminated Diagram Display
W. Bradford Paley, Kevin W. Boyack, Richard Kalvans, and Katy Börner (2007) 
Mapping, Illuminating, and Interacting with Science. SIGGRAPH 2007. 

Questions:
• Who is doing research on what 

topic and where?
• What is the ‘footprint’ of 

interdisciplinary research fields?
• What impact have scientists?

Contributions:
• Interactive, high resolution 

interface to access and make sense 
of data about scholarly activity.

Large-scale, high 
resolution prints 
illuminated via projector 
or screen.

Interactive touch panel.
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Katy Börner, Network Workbench: A CI-Marketplace for Network Scientists

Debut of 5th Iteration of Mapping Science Exhibit at MEDIA X was on May 18, 2009  at Wallenberg Hall, 
Stanford University,  http://mediax.stanford.edu, http://scaleindependentthought.typepad.com/photos/scimaps
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Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months 
12 coaches, 300 m long
Opening was on April 23rd, 2009 by German Chancellor Merkel
http://www.expedition-zukunft.de 25

Katy Borner: Computational Scientometrics That Informs Science Policy                                    26

This is the only mockup in this slide show.This is the only mockup in this slide show.

Everything else is available today.Everything else is available today.



Scholarly Database: 23 million scholarly records
http://sdb.slis.indiana.edu

VIVO Research Networking
http://vivoweb.org

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

Network Workbench Tool + Community Wiki
http://nwb.slis.indiana.edu

Sci2 Tool and Science of Science CI Portal
http://sci.slis.indiana.edu

Epidemics Cyberinfrastructure
http://epic.slis.indiana.edu/

CI for a Science of Science Studies
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Computational Scientometrics
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All papers, maps, cyberinfrastructures, talks, press are linked 
from http://cns.slis.indiana.edu
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