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• How to evaluate research?

• What is a good paper? a good journal?

• What is a good project? a good lab?

• What does “good” mean?

• Research breakthrough are hard to predict

What is the problem?



Bibliometrics

• Measuring the impact of publications

• Main metric = number of citations

• Derived metrics

• h-index

• impact factor



J. Hirsch



J. Hirsch - h-index of Nobel Prize laureatesScopus

Power law 
vs Normal law



Digiteo, 2008

Distribution of h-index



J. Palsberg - distribution of h-index in Computer Science (2009)



S. Mackenzie - h-index of ACM SIGCHI Academy (2005)
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h-index

• Publication practices are very different from 
one (sub)-discipline to the next

• Always increases (even after the author dies!)

• Sensitive to the quality of the data

=>Can be used at best to compare  
researchers with similar seniority  
in the same (sub-)discipline



More indices

• Normalize by number of co-authors

• m-index = h-index / n (n=scientific age)

• g-index uses average number of citations

• c-index accounts for “quality” of citations

• e-index accounts for ignored citations

• create yours!



Power laws (again)

• 20% of journals cover 80% of “interesting” 
articles (Bradford law)

• 20% of articles represent 80% of citations

• ...

=> simple statistics (e.g., mean)  
             DO NOT MEAN ANYTHING  
with such distributions



Impact Factor

Number of citations of articles published  
in years N-1 & N-2 and cited in year N

Number of articles published in years N-1 & N-2

(only takes into account citations  
in known journals)



ISI Journal Citation Report



ISI JCR

“Half of the journal's 
cited items were 
published more recently 
than the half-life”

Age of 
citations 
(Elsevier)



ISI : coverage problem 
for computer science

J. Mattern



ISI : relevance issue

J. Mattern



Why?

• ISI does not index conferences, which are 
the primary means of publication in many 
areas of computer science, with a process 
as rigorous and selective as journals

• ISI is not very welcoming to index a 
number of journals, especially those 
published by non-profit organizations



• Scientific publishing has become a big 
business, which uses a lot of free labor:  
the researchers themselves (editorial 
boards, reviewers, editors, authors)

• Impact factor is a marketing argument for 
commercial publishers

• The customers are the research institutions 
that subscribe to the journals. They are a 
captive audience, so prices rise.

Commercial publishers



Evolution of publication 
business models

• Open Access: freely available to the world

• Who pays the cost of publishing?

• Green Open Access:

• Self-archiving or institutional archiving (HAL)

• Gold Open Access:

• Charge authors instead of readers!

• 1500€ to 8000€ per article!!

https://www.sherpa.ac.uk/romeo

https://www.sherpa.ac.uk/romeo


Open Access

• Now required by many funding agencies

• Publishers are embracing Gold Open Access ... 
while keeping the subscription model:  
They charge BOTH readers and authors!

• “Predator publishers” take advantage of  
Gold Open Access to charge authors  
and publish in “write-only” journals

https://predatoryjournals.com/journals/

https://predatoryjournals.com/journals/


Ranking of Universities

• Shanghai ranking

• Times Higher Education ranking

• Mines ParisTech ranking

• Webometrics ranking

• ...



Shanghai ranking

http://www.shanghairanking.com/

http://www.shanghairanking.com/


Shanghai : 2004 vs 2008



Shanghai: 2008 vs 2019



Shanghai: 2004 vs 2008
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Shanghai: 2008 vs 2019
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Distribution of scores



France in the  
Shanghai ranking

Institution Rank  
2004 - 2008

Score  
2004 - 2008

Paris-6 41 - 42 32.6 - 33.1

Paris-Sud 48 - 49 31.2 - 32.1

Strasbourg 82 - ~125 25.7 - 22.3

ENS Ulm 85 - 73 25.4 - 27.7



France in the  
Shanghai ranking

Institution Rank  
2008 - 2019

Score  
2008 - 2019

Paris-Sud 49-37 32.1-36.1

Paris 6 - S.U. 42-44 33.1-35.1

ENS Ulm 73-79 27.7-28.0

Strasbourg / Aix / 
Grenoble / Paris7

~125



Times Higher Education 
(THE) ranking



THE ranking 2020
2008 2020





Correlation  
Shanghai-THE

J. Mattern



• 2008

• 28 : ENS Ulm

• 34 : Ecole Polytechnique

• 140 : ENS Lyon

• 149 : Paris 6

• …

• Paris-Sud not ranked

France in the THE 
ranking (2008-2020)

• 2020

• 45 : Paris Sc. & Lettres

• 80 : Sorbonne Université 

• 93 : Ecole Polytechnique

• 130 : Université de Paris

• …

• ~225 : Paris-Sud



How to improve  
your rank?

• Create your own ranking!





Mines ParisTech ranking



Webometrics ranking

2007



Webometrics

2007



Webometrics 2009



• What do these ranking mean?

• How useful are they? Who uses them?

=> Mostly the media,  
     but also policy makers,  
          and therefore University management,  
     prospective students and faculty,  
     etc.

Some national evaluation agencies use 
rankings and bibliometrics to evaluate labs



• Reliability issues

• Quality of the sources

• Precision of the measures

• Validity issues

• Relevance of the measures

• Measuring affects the system  
being observed



In conclusion...



Correlation between 
rankings and indices

J. Mattern



• “The Mismeasurement of Science”

• Measuring a system affects it

• It is possible to manipulate the measures

• Publishing practices evolve quickly

• Power law = law of rarity

• Prediction inherently difficult

• Take rankings and indices for what they are

Peter A. 
Lawrence



J.D. Fekete - N. HenryCo-publications within LRI (2008)



J.D. Fekete
N. Henry

Co-publications 
between LRI members


