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14 years ago:

The Arthur M. Sackler
Colloquium on Mapping 
Knowledge Domains was 
held at the Arnold and Mabel 
Beckman Center of the  
National Academies of  
Sciences and Engineering in  
Irvine, CA, May 9–11, 2003.

It showcased ongoing 
developments in this research 
area and provided pointers 
toward future developments.
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Widely Used Models

Weather Forecast
Oil Depletion
Seismic Hazards
Epidemic Models 
Chess Playing and Other Gaming Models
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III.2 The Oil Age: World Oil Production 1859-2050 - Rob Bracken, Dave Menninger, Michael Poremba, and Richard Katz - 2006 8



III.1 Tectonic Movements and Earthquake Hazard Predictions - Michael W. Hamburger, Chuck Meertens, and Elisha F. Hardy - 2007 8



III.3 Impact of Air Travel on Global Spread of Infectious Diseases - Vittoria Colizza, Alessandro Vespignani, and Elisha F. Hardy - 2007 9



Modeling Advantage

Models are widely used in the construction of 
scientific theories as they help
• Make assumptions explicit
• Describe the structure and dynamics of systems
• Communicate and explain systems
• Suggest possible interventions
• Identify new questions 



Modeling Approaches

• Qualitative and quantitative models 
• Deductive, abductive, and inductive models 
• Analytic and predictive models 
• Universal and domain specific models 
• Multi-level (micro-macro) and multi-

perspective models



Model Types

• Deterministic models
• Stochastic models  
• Epidemic models
• Game-theoretic models
• Network models
• Agent-based models 



Models of Science, 
Technology, and Innovation

STI models use qualitative and quantitative data 
about scholars, papers, patents, grants, jobs, 
news, etc. to describe and predict the probable 
structure and/or dynamics of STI itself. 

They are developed in economics, science policy, 
social science, scientometrics and bibliometrics, 
information science, physics, and other domains.



Maps of Science & Technology 
http://scimaps.org

100 maps and 12 macroscopes by 215 experts on display at 354 venues in 28 countries. 



III.5 Science & Technology Outlook: 2005-2055 – Marina Gorbis, Jean Hagan, Alex Soojung-Kim Pang, and David Pescovitz - 2006
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IV.5 Examining the Evolution & Distribution of Patent Classifications - Daniel O. Kutz, Katy Borner, and Elisha F. Hardy - 2004



III.6 113 Years of Physical Review - Bruce W. Herr II, Russell J. Duhon, Elisha F. Hardy, Shashikant Penumarthy, and Katy Börner - 2006



http://stateofinnovation.com/2016-citation-laureates



V.6 Chemical R&D Powers the U.S. Innovation Engine - The Council for Chemical Research - 2009



Science	Forecast	
S1:E1	



Science	Forecast	
S1:E1	

https://www.youtube.com/watch?v=lByX2_eb_QQ



Government, academic, and 
industry leaders discussed 
challenges and opportunities 
associated with using big data, 
visual analytics, and 
computational models in STI 
decision-making.
Conference slides, recordings, 
and report are available via 
http://modsti.cns.iu.edu/report



Modelling Challenges

Comprise among others:
• Model utility and usability
• Model credibility and validation
• Model extendibility and reproducibility
• Model sharing and retrieval 



Modelling Opportunities

Now available:
• High-quality, high coverage, interlinked data 
• Cost-effective storage and computation
• Validated, scalable algorithms
• Visualization and animations capabilities



#SacklerModVisST


