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Mapping Knowledge Spaces such as Science
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Process of Mapping Knowledge Domains

Börner, Chen & Boyack.. (2003) Visualizing Knowledge Domains. In Blaise Cronin (Ed.), 

Annual Review of Information Science & Technology, Volume 37, Medford, NJ: Information 

Today, Inc./American Society for Information Science and Technology, chapter 5, pp. 179-255.

, Topics, Topics, Topics, Topics

Comparison of Similarity Metrics

� ISI file year 2000, SCI and 

SSCI: 7,121 journals.

�Different similarity metrics

• Inter-citation (raw counts, 

cosine, modified cosine, 

Jaccard, RF, Pearson)

• Co-citation (raw counts, 

cosine, modified cosine, 

Pearson)

�Maps were compared based on 

• regional accuracy, 

• the scalability of the 

similarity algorithm, and 

• the readability of the 

layouts.

Boyack, Kevin W., Klavans, R. and 

Börner, Katy. (2005). Mapping the 

Backbone of Science. Scientometrics. 64(3), 

351-374.
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� For each similarity 

measure, the VxOrd

layout was subjected to k-

means clustering using 

different numbers of 

clusters.

� Resulting cluster/category 

memberships were 

compared to actual 

category memberships 

using entropy/mutual 

information method by 

Gibbons & Roth, 2002.

� Increasing Z-score 

indicates increasing 

distance from a random 

solution.

�Most similarity measures 

are within several percent 

of each other.
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Selecting the similarity measure with the best regional accuracy

Boyack, Kevin W., Klavans, R. and Börner, Katy. (2005). 

Mapping the Backbone of Science. Scientometrics. 64(3), 351-374.
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Latest ‘Base Map’ of Science
Kevin W. Boyack & Richard Klavans, unpublished work.

� Uses combined SCI/SSCI 
from 2002

• 1.07M papers, 24.5M 
references, 7,300 journals

• Bibliographic coupling of 
papers, aggregated to 
journals

� Initial ordination and clustering 
of journals gave 671 clusters

� Coupling counts were 
reaggregated at the journal 
cluster level to calculate the 

• (x,y) positions for each 
journal cluster

• by association, (x,y) 
positions for each journal
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.
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Funding patterns of the US Department of Energy (DOE)
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Funding Patterns of the National Science Foundation (NSF)

Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.
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"Places & Spaces: Mapping Science"Places & Spaces: Mapping Science““ Illuminated Diagram DisplayIlluminated Diagram Display

Was on display at the NYPL Science, Industry, and Business LibraWas on display at the NYPL Science, Industry, and Business Library ry 

Madison/34th, New York City, April 3rd Madison/34th, New York City, April 3rd -- August 31st, 2006.August 31st, 2006.
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Science Puzzle Map for Kids by Fileve Palmer, Julie Smith, Elisha Hardy and Katy Börner, Indiana University, 2006. 
(Base map taken from Illuminated Diagram display by Kevin Boyack, Richard Klavans, and W. Bradford Paley.) 
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For a New Take on Maps Chart Your Way to the New York Hall of ScFor a New Take on Maps Chart Your Way to the New York Hall of Scienceience

Places & Spaces: Mapping Science on view December 9, 2006 Places & Spaces: Mapping Science on view December 9, 2006 –– February 25, 2007February 25, 2007

Queens, N. Y. – Want to see science from above? Curious to see what impact one single person 
or invention can have? Keen to find pockets of innovation? Desperate for better tools to manage 
the flood of information? Or are you simply fascinated by maps? Then visit the Places & Spaces: 
Mapping Science exhibition, which aims to demonstrate the power of maps to navigate and make 
sense of physical places and abstract topic spaces.

Building Data/Software/Resources Bazaars not Cathedrals
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SEI: Network Workbench: A Large-Scale Network Analysis, Modeling and 
Visualization Toolkit for Biomedical, Social Science and Physics Research. NSF 
IIS-0513650 award (Katy Börner, Albert-Laszlo Barabasi, Santiago Schnell, 
Alessandro Vespignani & Stanley Wasserman, Eric Wernert (Senior Personnel), 
$1,120,926) Sept. 05 - Aug. 08. http://nwb.slis.indiana.edu

CAREER: Visualizing Knowledge Domains. NSF IIS-0238261 award 

(Katy Börner, $451,000) Sept. 03-Aug. 08. 

http://iv.slis.indiana.edu/
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Cyberinfrastructure Shell

http://cishell.org
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Serve Algorithms Developers & Users

CIShell

Developers Users

IVC Interface

NWB Interface

CIShell Wizards


