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Bibliographic Coupling, a 

fundamental concept in 

bibliometrics, was ignored for 

decades only to be re-discovered 

by another field circa 2017.

Let’s see what happened…
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Outline

• McMaster University – where?

o Scotland?

• Bibliographic Coupling – brief intro

• Sleeping Beauty citation pattern -

o Reveals “Paradigm Shift”

o “Seismograph” for science

• HistCite

o “Microscope” for citations

• Patterns have a story to tell

o Narratives, not numbers!
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McMaster University

• Founded in 1887

• 29,000 undergraduate students

• 1,000 full-time faculty

• THE ranking = 80th

• World-renowned medical school

o “Problem-based learning”

• Nuclear reactor on campus (5MW)

• Hamilton

• Not in Scotland
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Donna Strickland (Nobel 2018)

Dr. Roberta Bondar
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Where is McMaster?

5

for comparison:

Sweden

pop. 11M

Greater 

Toronto 

Area

pop. 7M(!)

Ontario

pop. 15M
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Patterns & Techniques
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Two citation patterns:

• micro = Bibliographic Coupling (M.M. Kessler, 1963)

• macro = Sleeping Beauty (Anthony van Raan, 2006)

Two techniques:

• macro = Listen for Sleeping Beauties

o Acts as a seismograph

o 4 reasons for an SB

o Easy to do in WoS

• micro = Observe structure of citations at “pivot”.

o Historiograph acts as a microscope
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Bibliographic Coupling

Ri = List of references in article “i”

Ri = List of references in article “j”

Bibliographic Coupling strength

Kessler 1963
𝑅𝑖 ∩ 𝑅𝑗

Integer count

                        (1, 2, 3, 4,…)

Relative BC strength

Jaccard index 

“Jaccard similarity coefficient”

Sen & Gan 1983

𝑅𝑖 ځ 𝑅𝑗

𝑅𝑖 ڂ 𝑅𝑗

Proportion of items in 

common to total items.

                                   [0→ 1]

Coupling angle

Salton’s cosine, Salton’s index

“Cosine similarity”

Sen & Gan 1983

𝑅𝑖 • 𝑅 𝑗

𝑅2
𝑖 (𝑅2

𝑗)

Salton’s cosine similarity 

calculated for Boolean 

arrays Ri and Rj.

                                   [0→ 1]

Refined BC strength

Jaccard index with TF/IDF

Shen, Zhu, Rousseau, Su, Wang 2019

𝑅𝑠 𝐴 • 𝑅𝑠(𝐵)

𝑅𝑠(𝐴)  . 𝑅𝑠(𝐵)

Coupling angle of the 

relative weights (non-binary) 

of references.             [0→ 1]

 r1 r2 r3 r4 r5 rn 

I 1 0 1 1 0 0 

J 0 1 1 0 0 1 

 

 r1 r2 r3 r4 r5 rn 

A 1 0.22 0 0.75 0.13 0.2 

B 0 0.65 0.39 0.83 0 0.6 

 

Rj              Ri

Two articles are coupled if 

they each cite another 

article in common.
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Commonly found in bibliometric tools
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• Built-in to VOSviewer
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Topic Map of Science
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Topic Map of Science + cluster by affiliation
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Citations of: Kessler (1963) “Bibliographic coupling between scientific papers”
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This is a Sleeping Beauty pattern!

“Paradigm Shift”
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What causes a Sleeping Beauty?
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1. Ideas ahead of their time: the field is just not ready.

2. Technological limitations. Nice idea, but no way to test it.

3. Jumps from “home field” (where it was ignored) to a new area (gains traction).

4. Referenced in a top journal, gains wider visibility.
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What causes a Sleeping Beauty?
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1. Ideas ahead of their time: the field is just not ready.

2. Technological limitations. Nice idea, but no way to test it.

Einstein A., Podolsky B., Rosen N. (1935) “Can quantum-

mechanical description of physical reality be considered 

complete?” Physical Review. 47(10):777-780.
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Quantifying the Sleeping Beauty effect
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• How “surprising” is the increase in citations?

• Beauty Coefficient:

𝑩 =  
𝑡=0

𝑡𝑚
𝑐𝑡𝑚

−  𝑐0

𝑡𝑚
 ∙  𝑡 +  𝑐0 −  𝑐𝑡

max{1, 𝑐𝑡}

• Einstein, Podolsky, Rosen (1935): B = 2,333

• Kessler (1963):  B = 1,474

Ke, Q. et al. (2015) “Defining and identifying Sleeping Beauties in science.”, Proceedings of 

the National Academy of Sciences of the United States of America, 112(24), pp. 7426–31. 

https://doi.org/10.1073/pnas.1424329112.

https://doi.org/10.1073/pnas.1424329112
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Research Areas citing Kessler
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HistCite
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• Developed by Eugene Garfield

o “Vintage” software

o No longer supported

• Use CitNetExplorer instead!

o www.citnetexplorer.nl

Methodology:

• Download 829 records from WoS

o Plus Merigo (2015)

• Top 25 Locally cited

o 2015 forwards

• Top 25 local references 

o 2023 backwards 
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Historiograph
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Yellow = Information & Computing Science (the “Home Field” of BC)

Blue = Commerce, Marketing, Tourism & Services
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Historiograph
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Yellow = Information & Computing Science (the “Home Field” of BC)

Blue = Commerce, Marketing, Tourism & Services

The “Prince” José Merigo

influential too
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Prince article
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Zupic, Ivan; Cater, Tomaz. (2015) “Bibliometric Methods in Management and Organization.” 

Organizational Research Methods. 18(3):429-472.

Times Cited (WoS) = 1,729

Ivan Zupic [University of Ljubljana → Kingston University (Yorkshire)]

o 6 other publications, 65 citations

Tomaz Cater [University of Ljubljana]

o 26 other publications, 484 citations

Also: José Merigo [University of Chile & many more…] ORCID = 0000-0002-4672-6961

o Highly Cited Researcher: 2015, 2016, 2020, 2022

o 186 publications, 6,151 citations

https://orcid.org/0000-0002-4672-6961
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Macro + micro patterns tell a story
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• The Sleeping Beauty pattern acts as a seismograph

• Indicates a paradigm shift has occurred

• Easy to operationalize with WoS + Excel. 

• Scan thousands of records to listen for “seismic activity” in science.

• Historiograph technique acts as a microscope

• Allows detailed analysis of citation patterns.

• Easily visualized with CitNetExplorer [www.citnetexplorer.nl].
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Happily Ever After…
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Awakened in 2015 by Zupic & Cater, interest in Bibliographic 

Coupling has jumped from its home field of Information Science 

and is now used in studies of Commerce & Marketing research.

Dataset available: www.doi.org/10.6084/m9.figshare.24073896

Article forthcoming in Quantitative Science Studies

http://www.doi.org/10.6084/m9.figshare.24073896
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Bibliography – significant articles about Bibliographic Coupling

• Kessler, M.M. (1963a) Bibliographic coupling between scientific papers. American Documentation, 24, 

123–131. 

• Kessler, M.M. (1963b) An experimental study of bibliographic coupling between technical papers. IEEE 

Transactions on Information Theory, 9, 49–51.

• Sen, S.K., Gan, S.K. (1983) A mathematical extension of the idea of bibliographic coupling and its 

applications. Annals of Library Science and Documentation. 30(2), 78-82.

• Boyack, K.W. and Klavans, R. (2010) Co-citation analysis, bibliographic coupling, and direct citation: 

which citation approach represents the research front most accurately? Journal of the American Society 

for Information Science and Technology, 61, 2389–2404.

• Shen, S., Zhu, D., Rousseau, R., Su, X., & Wang, D. (2019). A refined method for computing bibliographic 

coupling strengths. Journal of Informetrics, 13(2), 605–615. https://doi.org/10.1016/J.JOI.2019.01.012
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https://doi.org/10.1016/J.JOI.2019.01.012
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Bibliography – significant articles about Sleeping Beauties

• van Raan, A.F.J. (2004) “Sleeping Beauties in science”, Scientometrics, 59(3), pp. 467–472. Available at: 

https://doi.org/10.1023/B:SCIE.0000018543.82441.f1.

• van Raan, A.F.J. (2015) “Dormitory of Physical and Engineering Sciences: Sleeping Beauties May Be 

Sleeping Innovations.”, PloS one, 10(10), p. e0139786. Available at: 

https://doi.org/10.1371/journal.pone.0139786.

• Ke, Qing; Ferrara, Emilio; Radicchi, Filippo; Flammini, Alessandro (2015) “Defining and identifying 

Sleeping Beauties in science”, 112(24): 7426-7431. https://doi.org/10.1371/journal.pone.0139786

• Demaine, J. (2018) “Rediscovering Forgotten Research: Sleeping Beauties at the University of 

Waterloo”, Journal of Information Science Theory and Practice, 6(3), pp. 37–44. Available at: 

https://doi.org/https://doi.org/10.1633/JISTaP.2018.6.3.4.
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https://doi.org/10.1023/B:SCIE.0000018543.82441.f1
https://doi.org/10.1371/journal.pone.0139786
https://doi.org/10.1371/journal.pone.0139786
https://doi.org/https:/doi.org/10.1633/JISTaP.2018.6.3.4
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Canadian Bibliometrics Conference

• 2024 → June 4th, 5th, 6th

• Simon Fraser University

• Boutique event (~80 attendees)

• Vancouver, British Columbia 

24

bric-conference.ca
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