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Outline 

ÅMotivation 

ÅApproach 

ÅApplication: three examples 

ïFostering science: Describe science investments 

ïImproving management: expert review 

ïDocumenting results: economic impact 

ÅWhat might come next 

 



Motivation 

ÅBuild a scientific basis for science policy 
ïTheory 
ïData 

Foster good science 
Improve management 
Establish credibility in documenting impact 

ÅUse 21st Century technologies 
(cyberinfrastructure) and build open, transparent 
system 

Reduce reporting burden 
Get engagement of researcher community 



Approach: Develop a system that has the 
right behavioural microfoundations 

 

Source: Ian Foster University of 
Chicago 

Scientific Workforce e.g. Patent Database 

Portfolio Explorer 



Approach: Use 21st Century Tools to 
Describe Scientific Activity 



Institutional Support: 

NSF SciSIP: 0830287, 0965259 

HBS: Department of Research 

Approach: Repurpose existing data to 
capture economic outcomes 

Ingest 

Train 

Matc
h 

Compare 

Condense 

GraphML  

Å Data Analysis 

Å Regressions 



Approach: Engage researcher 
community 
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Application: Describe Scientific 
Investments 
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Å 1000 topics learned from 
200k submitted NSF 
proposals 
 

Å Topics ideal for research 
portfolio analysis 
 

Å Measure relationship 
between research 
investment and research 
outcomes (publications, 
patents) 
 

Å Topic model unifies research 
categories across funding 
agencies and document 
genre 
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NIH-

specific 

topics 

NSF-

specific 

topics 

Topics 

relevant 

to both 

NIH and 

NSF 

Topic model can learn unified 
categories 

NIH grant 

NSF grant 

Topic modeling can 
learn categories that cut 
across federal funding 

agency boundaries 



Research 
investments vs. 

outcomes 

Topic: angiogenesis tumor 
endothelial_cell vascular VEGF 
angiogenic ǾŜǎǎŜƭ ŜƴŘƻǘƘŜƭƛŀƭ Χ 
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NIH investments 
in this 

angiogenesis 
topic correlated 
with publications 

2 years later 



Link to Policy 
 

Source: Ian Foster University of 
Chicago 

Investment in 
angiogenesis  

Identify Pis and 
graduate students 
working in 
angiogenesis  

Publications in 
angiogenesis  



Better Science Management 

 



Finding Reviewers 



 



Better Panel and Portfolio Management 

 




