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Data
Compressing Finding patterns

If we can find a good code for describing flow on a 
network, we will have solved the dual problem of 
finding the important structures with respect to 
that flow.

Minimal Description Length (MDL) Statistics









Mapping of Science

Science of Mapping
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Citations form a vast network

de Solla Price, Science (1965)



The Scholarly Graph



Tens of millions articles, patents, books

Billions of citation links

Years: 1600 - 2016





frequency of inter-module movements

code length of module names

frequency of movements within module i

code length of node names in module i

The map equation 

Rosvall and Bergstrom (2008) PNAS



Mapequation.org, Daniel Edler
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Rosvall and Bergstrom (2010) PLoS One

The Emergence of Neuroscience





“Network”



Higher Order Dynamics

Rosvall et al. (2014) Memory in network flows and its effects on spreading dynamics and community 
detection. Nature Communications



Higher Resolution Maps

Rosvall et al. (2014) Memory in network flows and its effects on spreading dynamics and community 
detection. Nature Communications



Article-level Ranking and Mapping

West et al. (2016) Ranking and mapping article-level citation networks. in prep.



Wesley-Smith et al. (2016) Static Ranking of Scholarly Papers using Article-Level Eigenfactor (ALEF). 
arxiv:1606.08534
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Explore the recommendations 
babel.eigenfactor.org
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West, Wesley-Smith, Bergstrom (2016) A recommendation system based on hierarchical clustering of an 
article-level citation network. IEEE Transactions on Big Data



Babel

babel.eigenfactor.org

§ Facilitate research and implementation of 
recommendations

§ Bibliographic data at scale
§ Freely available and open source
§ Evaluation of recommendations
§ Audience: publishers, researchers, developers
§ API Standardization & Endpoint Discovery



http://labs.jstor.org/sustainability/topic/Biodiversity
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Questions

• How do patterns of encoding visual information 
in the literature vary across disciplines? 

• How have patterns of encoding visual 
information in the literature evolved over time? 

• Is there any link between patterns of encoding 
visual information and scientific impact? 

How can we better utilize visual information 
in the search and navigation process?



Challenges
1. scaling

2. mechanism



Scaling



RelaxMap



Summary
• Study the Science of Science
• Assemble scholarly knowledge graph into machine readable 

formats
• Ask questions about the origin and evolution of ideas and 

fields,  interdisciplinarity, impact assessment and sociology of 
science

• Develop clustering algorithms for automatically detecting 
scholarly communities in the literature 

• Building statistical and visualization tools that improve 
navigation, make relevant connections  and facilitate knowledge 
discovery

• Challenges: scaling, mechanism
• Eigenfactor.org, Viziometrics.org, Babel.eigenfactor.org
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