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MESUR in a nutshell

MESUR surveys new approaches to assess scholarly impact

• Then: print-era, leads to reliance on citations
• Citation data: captures only particular type of resource and their 

authors, lack of detailed contextual information, publication 
delays, etc. 

• Rate metrics: “counts” and “rates”, total lack of context (who 
cites what, why, how?)

• Now: online era = wide variety of resources pre-dominantly accessed 
online, multiple overlaying online networks connecting resources, 
large community including practitioners, laypersons etc

• This enables two innovations in scholarly assessment:
1. Usage data: real-time, detailed recording of user activities
2. Network metrics: based on context of resource in online 

network = instead of “how much”, status ~ “who”, “what”, 
“where”, “when”?
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Innovation 1: Usage Data

Metrics based on usage data have significant potential
• Interactions recorded for a wide variety of digital scholarly content
• Reflects the activities of all users of scholarly information, not only of 

scholarly authors
• Interactions can be recorded immediately after publication: no 

double publication delay
• Scale: Total of all existing WoS citations past 100 years = +-650M

hence COUNTER, IKS, MESUR, etc.

Significant challenges:
• Sampling: whose usage data? Aggregation leads to more 

representative sample, cf. Bollen (2005,2006)
• Definition: what exactly is usage? Standardized recording, 

aggregation, processing, tracking across systems, etc. (Bollen, 2005)
• Privacy concerns: protect interests of both institutions and users.
• Reliability: bots, crawlers, noise, etc.
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… backed by decades of network science …
Some examples that go beyond “counting” citations/reads/hits/etc:

Degree centrality
• In-degree
• Out-degree

Shortest path centrality:
• Closeness
• Betweenness

PageRank/Eigenfactor:
Simulate “random walk” 

traffic in network

Distribution parameters:
• In-degree entropy
• Out-degree entropy
• H-index

Innovation 2: Network-Based Metrics

Readings:  Barabasi (2003) “Linked”, Wasserman (1994). Social network analysis.
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PageRank computed on Citation Network

2003 JCR, Science Edition
5709 journals

Johan Bollen, Marko A. Rodriguez, and Herbert Van de Sompel. Journal status. Scientometrics, 69(3), December 2006 (DOI:10.1007/s11192-006-0176-z)
Philip Ball. Prestige is into journal ratings. Nature 439, 770-771, February 2006 (DOI:10.1038/439770a)
Cf: http://www.eigenfactor.org/

Usage ranking

http://arxiv.org/abs/cs.DL/0601030
http://dx.doi.org/10.1007/s11192-006-0176-z
http://dx.doi.org/10.1038/439770a
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How?
1. Create very large-scale reference data set

a) Usage, citation and bibliographic data combined
b) Various communities, various collections

2. Investigate usage data: 
1. Significant structure in usage data?
2. Map and model Science in real-time

3. Compute a variety of metrics: 
1. citation, usage, rate-based, network-based
2. cross-validate with existing journal metrics

4. Deploy tools to explore usage-based journal metrics

MESUR: scientific, large-scale program to address following 
issues:
1. Maps and models: study and model structure of usage
2. Metrics: surveying novel means of assessing scholarly impact
3. Services: create public tools for (1) and (2)
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1) Usage data acquisition
2) Structure in usage data - Map of Science
3) Metrics based on usage and citation - Compare
4) Services

1
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3
4

MESUR: Project Phases
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MESUR: Project Phases

1) Usage data acquisition
2) Structure in usage data - Map of Science
3) Metrics based on usage and citation - Compare
4) Services
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How to Obtain 1,000,000,000 (1B) Usage Events?

Politely ask publishers, aggregators, institutions…. 

o Attempt to create “good” sample from Publishers, Aggregators, 
Linking Servers, Proxy Servers:

o BMC, Blackwell, UC, CSU (23), EBSCO, ELSEVIER, 
EMERALD, INGENTA, JSTOR, LANL, MIMAS/ZETOC, 
THOMSON, UPENN, UTEXAS (9)

o Strict agreements regarding confidentiality of data
• Resulting scale: > 1,000,000,000 usage events
• Period: 2002-2007, but mostly 2006
• Span:

o > 50M articles ; > 100,000 journals (inc. newspapers, 
magazines,…)
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Some Minimal Requirements for Usage Data

Not just usage statistics, we need more detailed information to 
construct usage-based networks and models: 

• Article level usage events
• Fields: 

• unique session ID,
• date/time,
• unique document ID and/or metadata,
• request type

• MESUR took care of conversion, normalization, etc in-house
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MESUR: Project Phases

1) Usage data acquisition
2) Structure in usage data – Maps and models of Science
3) Metrics based on usage and citation - Compare
4) Services
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Data set: subset of MESUR

• Common time period:
o March 1st 2006 - February 1st 2007 
o Thomson Scientific (Web of Science), 

Elsevier (Scopus), JSTOR, Ingenta, 
University of Texas (9 campuses, 6 
health institutions), and California State 
University (23 campuses)

• 346,312,045 usage events
• 97,532 serials (many of which not 

journals)
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Same session ~ documents relatedness
• Same session, same user: common interest
• Frequency of co-occurrence = degree of relationship
• Normalized: conditional probability

Generating a usage network

Note: not something we invented
• Association rule learning in data mining
• Cf. Netflix, Amazon recommendations

j1 j2

j3

1

1 1
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Resulting network:
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From static to dynamic maps: visualizing trends in science

Existing maps:
• Static, focused on particular 

period of time
• Clusters: “centers of attention”
• Attention may shift over time 

reflecting changes in scientific 
interests

• Build-up of attention over time: 
future areas of innovation?

Examine changes in activity over 
time

• Model usage over time
• Identify “unexpected” build-ups 

of activity
• Extrapolate to future for 

prediction?
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Ebb and flow of scientific attention

Summer xmas
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Bursts: unexpected peaks in collective attention
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Coordinated bursts
Coordinated bursts: contagion?



MESUR
Johan Bollen, Herbert Van de Sompel

OAI6, U. Geneve – June 19th

1

2
3



MESUR
Johan Bollen, Herbert Van de Sompel

OAI6, U. Geneve – June 19th

1
2

3
4

MESUR: Project Phases

1) Usage data acquisition
2) Structure in usage data - Map of Science
3) Metrics based on usage and citation - Compare
4) Services
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Metrics Computed for Usage and Citation Data

Bollen J,  Van de Sompel H,  Hagberg A, Chute R. 2009 A principal component analysis 
of 39 scientific impact measures. http://arxiv.org/abs/0902.2183 Submitted to PLoS 
ONE

http://arxiv.org/abs/0902.2183
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Metric Correlations: Metric Maps
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The MESUR Metrics Map

RATE METRICS

TOTAL CITES

PAGERANK(S)

BETWEENNESS

USAGE METRICS
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MESUR: Project Phases

1) Usage data acquisition
2) Structure in usage data - Map of Science
3) Metrics based on usage and citation - Compare
4) Services
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MESUR Services – http://www.mesur.org/services/

http://www.mesur.org/services/
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MESUR Services: Metrics Explorer
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MESUR Services: Metrics Explorer
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MESUR Services: Metrics Explorer
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MESUR Services: Metrics Explorer



MESUR
Johan Bollen, Herbert Van de Sompel

OAI6, U. Geneve – June 19th

MESUR: the good ...

After 2 years of MESUR:

• Scientific exploration of metrics for scholarly evaluation
• Creation of large-scale reference data set
• Mapping science from the viewpoint of users: there is structure!
• Variety of Metrics that cover various aspects of scholarly impact and prestige
• MESUR dataset contains many more pearls for future research
• Foundation for future continued research program:

• Longitudinal studies
• Models of collective behavior of scientists
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Scalability of the approach:
• Lengthy negotiations to obtain log data
• No infrastructure standards (yet): Recording, aggregating, 

normalization, ingestion, de-duplication,…
• No generally accepted policies: privacy, property, …
• No census data: when is a sample large and representative enough?

Quality control:
• Bots, Crawlers (detectable but never perfect)
• Cheating, manipulation (easier with usage statistics than network 

metrics)

Acceptance:
• Network-based usage metrics require session information. This is 

overlooked! As a result, will we end up with usage-based statistics only?
• “As simple as possible, but not more simple!”

MESUR: the bad and the ugly …
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Publications related to MESUR

Johan Bollen,  Herbert Van de Sompel, Aric Hagberg, Luis Bettencourt, Ryan Chute, Marko A. Rodriguez, 
Lyudmila Balakireva. Clickstream data yields high-resolution maps of science. PLoS One, March 2009.

Johan Bollen, Herbert Van de Sompel, Aric HagBerg, Ryan Chute. A principal component analysis of 39 
scientific impact measures. arXiv.org/abs/0902.2183 (accepted for publication in PLoS ONE)

Johan Bollen, Herbert Van de Sompel, and Marko A. Rodriguez. Towards usage-based impact metrics: first 
results from the MESUR project. In Proceedings of the Joint Conference on Digital Libraries, Pittsburgh, 
June 2008

Marko A. Rodriguez, Johan Bollen and Herbert Van de Sompel. A Practical Ontology for the Large-Scale 
Modeling of Scholarly Artifacts and their Usage, In Proceedings of the Joint Conference on Digital 
Libraries, Vancouver, June 2007

Johan Bollen and Herbert Van de Sompel. Usage Impact Factor: the effects of sample characteristics on  
usage-based impact metrics. (cs.DL/0610154)

Johan Bollen and Herbert Van de Sompel. An architecture for the aggregation and analysis of scholarly 
usage data. In Joint Conference on Digital Libraries (JCDL2006),  pages 298-307, June 2006.

Johan Bollen and Herbert Van de Sompel. Mapping the structure of science through usage. Scientometrics, 
69(2), 2006.

Johan  Bollen, Marko A. Rodriguez, and Herbert Van de Sompel. Journal status. Scientometrics, 69(3), 
December 2006 (arxiv.org:cs.DL/0601030) 

Johan  Bollen, Herbert Van de Sompel, Joan Smith, and Rick Luce. Toward alternative metrics of  journal 
impact: a comparison of download and citation data. Information Processing and Management, 
41(6):1419-1440, 2005.
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