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Bibliographic data

only in 2006: 10  journals, 10 papers, 10 references
4 6 7

collaboration networks citation networks

Scientific motivations Practical motivations

research evaluation



A practical example

source: ”Abilitazione Scientifica Nazionale – La normalizzazione degli indicatori per l'eta' accademica”, ANVUR, Jul. 2012!

1) Number of papers:

2) Number of citations:

3) Contemporary h-index:
Sidiropoulos A et al. Scientometrics 72, 253 (2007)
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source: ”Mediane per candidati all’abilitazione scientifica nazionale a professore associato/ordinario”, ANVUR, Jul. 2012

A practical example
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The network structure of citation data is often neglected in 
research  evaluation

D.J. de Solla Price, Science 169, 510 (1965)

Network approachNetwork approach““Standard” approachStandard” approach

Citation countsCitation counts

h-index, g-index, ...h-index, g-index, ...

Impact factorImpact factor

papers
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scientists

CiteRankCiteRank
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??



  

Physical Review Series I (PRI), Physical Review (PR), Physical Review Letters (PRL), Physical Review A (PRA), Physical Review B 
(PRB), Physical Review C (PRC), Physical Review D (PRD), Physical Review E (PRE), Reviews of Modern Physics (RMP)
between 1893 and 2006

Paper Citation NetworkPaper Citation Network

Weighted Author Citation NetworkWeighted Author Citation Network

Graph-based ranking of scientists



  

key-words:  ”complex  network” , ”scale-free  network”, ”small-world  network”, etc.. 

Weighted author citation network



We didn’t perform any disambiguation
Last name, First name Last name, Initials

Radicchi, Filippo Radicchi, F

P (d) ⇠ d�3

d = # “distinct” scholars with the same abbreviation



  

Divide 8,783,994 total references into Divide 8,783,994 total references into homogeneoushomogeneous intervals intervals
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Dynamical representation



  

Diffusion equation

weight of the arc from j to i

out-strength of the node j

each paper carries a ”scientifi c credit”, equally 
divided among its authors

SARA scores depend on the choice of the redistribution probability q

Science Author Rank Algorithm



SARA vs. Citation Count



  

Science Author Rank Algorithm



  

Benchmarking SARA

Considered prizes: Nobel prize, Wolf prize, Boltzmann medal, Dirac medal and Planck medal  

Comparison with different metrics



  

NP= Nobel prize, WP= Wolf prize, BM= Boltzmann medal, DM= Dirac medal, and PM= Planck medal  

Best physicists according to SARA



  physauthorsrank.org



What are the prospects of machine learning in rankings?  
Who decides about training data?

Trying to address the workshop questions

Good (maybe too small) training data are lists of prominent scientists, 
such as awardees of prestigious prizes.

How can the time dimension be included in network-based ranking?
Natural time is not the unique and optimal option

How can we improve name disambiguation methods?
Disambiguation seems necessary to treat a few pathological cases. 
Possible improvements are: user managed profiles (e.g., ResearcherID, 
GS citations); machine learning algorithms (cleaner and larger training 
sets are required). 



Tennis Prestige Score

http://tennisprestige.soic.indiana.edu

http://tennisprestige.soic.indiana.edu






George Whitesides 135
132Elias J. Corey

Martin Karplus 129
Alan Hegeer 114
Kurt Wuthrich 113

Chemistry

Computer science

Hector Garcia-Molina 70
68Deborah Estrin

Ian Foster 67
Scott Shenker!
Jeffrey D. Ullman !
Don Towsley

65
Ball P. Nature 448, 737 (2007)

Edward Witten 110
94Marvin Cohen

Philip W. Anderson 91
Manuel Cardona 86
Franck Wilczek 68

Physics

discipline scientist h-index

Are we ready to use bibliographic data for research evaluation?



Different scientific disciplines

Papers

pub. year
# citations

Journals

Journal Citation Reports (JCR) subject-
categories

Journals are classified in 172 categories
from acoustics to zoology

http://science.thomsonreuters.com/cgi-bin/jrnlst/jlsubcatg.cgi?PC=D

http://science.thomsonreuters.com/cgi-bin/jrnlst/jlsubc


Citation patterns in different scientific disciplines

citation data collected from in March 2008



Citation patterns in different scientific disciplines

 Radicchi F, et al. Proc Natl Acad Sci USA 105, 17268–17272 (2008)



 Radicchi F, et al. Proc Natl Acad Sci USA 105, 17268–17272 (2008)

Universality of citation distributions



Universality of citation distributions

 Radicchi F, et al. Proc Natl Acad Sci USA 105, 17268–17272 (2008)



What about scholars?



Universality of scholarly impact metrics

 Kaur J, Radicchi F, Menczer F, J Informetr  7, 924 (2013)



Problems in the evaluation of scholars

age : should it be quantified in terms of number of papers 
or number of years of activity?

discipline : can we really classify people in specific 
categories?

discipline and age : are there common patterns in the 
development of a scientific career? 

Direct comparisons among scientists are complicated 
because it is very hard to generate homogenous 

categories composed of a sufficiently large number of 
scholars. 



Our proposal
terms of comparisons specifically tailored for each scientist

{y} = {y1, y2, . . . , yNr} {d} = {d1, d2, . . . , dNr}

{c} = {c1, c2, . . . , cNr}

years of publication subject-categories

citations accumulated

real publication record

synthetic publication record
{y} = {y1, y2, . . . , yNr} {d} = {d1, d2, . . . , dNr}

years of publication subject-categories

{c̃} = {c̃1, c̃2, . . . , c̃Nr}
citations accumulated are randomly extracted from the set of papers 

with same age and subject-category



Resampling strategy
papers journals subject-categories



q-score

{y} = {y1, y2, . . . , yNr}
{d} = {d1, d2, . . . , dNr}

{c} = {c1, c2, . . . , cNr}

real publication record synthetic publication record
{y} = {y1, y2, . . . , yNr}
{d} = {d1, d2, . . . , dNr}
{c̃} = {c̃1, c̃2, . . . , c̃Nr}
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q-score
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q-score and h-index
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only authors with exactly N = 50 publications

hcritical



critical h-index
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extension to journals
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•acm transactions
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