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Definition
 Bibliometrics is the study, or measurement, of texts 

and information. Content analysis is a type of 
bibliometrics. While it is most often used in the field 
of library and information science, it has wide 
applications in other areas.

 Scientometrics is the science of measuring and 
analysing science. In practise, scientometrics is often 
done using bibliometrics that is measurement of 
(scientific) publications.

http://en.wikipedia.org/



The citation environment of the 
journal Nanotechnology in 2003



How to identify research groups

C. CALERO et al. 
(2006) 
Scientometrics



Citation index
 A citation index is an index of citations between 

publications, allowing the user to easily establish which 
later documents cite which earlier documents.

 The first citation indices were legal citators such as 
Shepard's Citations (1873)

Given a reference of a legal decision, a citator allows the 
researcher to find newer documents which cite the original 
document and thus to reconstruct the judicial history of 
cases and statutes. Using a citator in this way is colloquially 
referred to as "Shepardizing".

http://en.wikipedia.org/



Different citation indices
 Thompson Scientific – ISI – Web of Science

 Elsevier – Scopus

 CiteSeer – computers and informatics

 RePec – economics

 Google Scholar – new articles only (2006)

http://en.wikipedia.org



ISI
 In 1960, Eugene Garfield's Institute for Scientific 

Information (ISI) introduced the first citation index 
for papers published in academic journals, starting 
with the Science Citation Index SCI.

 Accessible through TÜ Library page (utlib.ee):

ISI Web of Knowledge 

http://isiknowledge.com/


 Since 2006 http://scholar.google.com/

Contains Bibliography Manager

Links to import citations into:

 Endnote

 Bibtex

 Refman

 ...

http://scholar.google.com/


Journal impact factor
 A = the number of times articles published in 2001-2 

were cited in indexed journals during 2003

 B = the number of articles, reviews, proceedings or 
notes published in 2001-2 2003 

 impact factor = A/B



Journal Top 20

Journal Citation Reports Science Edition 2005



Acknowledgment index
 An acknowledgment index is an experimental 

method for analyzing the scientific literature; it 
quantifies the acknowledgements in scientific 
journals.



Quantification of scientific output 
of individual scientific authors
 Total number of papers (Np). 

Advantage: measures productivity.
Disadvantage: does not measure importance or impact of 
papers.

 Total number of citations (Nc,tot). 
Advantage: measures total impact. 
Disadvantage: hard to find and may be inflated by a small 
number of "big hits," which may not be representative of 
the individual if he or she is a coauthor with many others
on those papers. Another disadvantage is that Nc,tot gives 
undue weight to highly cited review articles versus original 
research contributions.

Hirsch 2005 PNAS



Quantification of scientific output 
of individual scientific authors
 Citations per paper (i.e., ratio of Nc,tot to Np). Advantage:

allows comparison of scientists of different ages. 

Disadvantage: hard to find, rewards low productivity, and 
penalizes high productivity

 Number of "significant papers," defined as the number of 
paperswith >y citations (for example, y = 50). 

Advantage: eliminates the disadvantages of criteria i, ii, and 
iii and gives an idea of broad and sustained impact.
Disadvantage: y is arbitraryand will randomly favor or 
disfavor individuals, and y needs to be adjusted for different 
levels of seniority.



Quantification of scientific output 
of individual scientific authors
 Number of citations to each of the q most-cited papers 

(forexample, q = 5). 

Advantage: overcomes many of the disadvantages of 
the criteria above. 

Disadvantage: It is nota single number, making it 
more difficult to obtain and compare. Also, q is 
arbitrary and will randomly favor and disfavor 
individuals



H-index
 The h-index, also known as the Hirsch number is a number 

suggested by Jorge E. Hirsch in 2005 for the quantification 
of scientific output of individual scientific authors

 A scientist has index h if h of his/her Np papers have at 
least h citations each, and the other (Np - h) papers have 
fewer than h citations each. 

In other words, a scholar with an index of h has published h
papers with at least h citations each.

http://en.wikipedia.org/wiki/H-index
http://en.wikipedia.org/wiki/H-index
http://en.wikipedia.org/wiki/H-index
http://en.wikipedia.org/wiki/Hirsch_number
http://en.wikipedia.org/wiki/Jorge_E._Hirsch


H-index





H-index
 Physics: 

h=10 – scientist, 

h=20 – prof. of good university,

h=40 – top scientist

h=60 – Nobel winner

Aaviksoo PDF

(after 20 years of scientific activity)



Histogram giving the number of 
Nobel prize recipients in physics

... in the last 20 years versus their h index. 
The peak is at the h index between 35 and 39



g-index
 was suggested in 2006 by Leo Egghe.

 The index is calculated based on the distribution of 
citations received by a given researcher's publications.

 Given a set of articles ranked in decreasing order of the 
number of citations that they received, the g-index is 
the (unique) largest number such that the top g articles 
received (together) at least g2 citations. This index is 
very similar to the h-index, and attempts to address its 
shortcomings



Google Pagerank
 The Google Pagerank system has also been proposed 

to assess citation impact.



Andres Metspalu

Results found: 76 

Sum of the 
Times Cited :

1,375 

Average 
Citations per 
Item : 

18.09

h-index : 16



Richard Villems

Results found: 89 

Sum of the 
Times Cited :

1,502 

Average 
Citations per 
Item : 

16.88

h-index : 19



Ülo Niinemets

Results 
found:

87 

Sum of the 
Times Cited 
:

1,789 

Average 
Citations 
per Item : 

20.56

h-index : 23



Jaak Vilo
Results 
found:

14 

Sum of the 
Times Cited 
:

1,672 

Average 
Citations 
per Item : 

119.43

h-index : 10



Maido Remm

Results 
found:

22 

Sum of the 
Times Cited 
:

757 

Average 
Citations 
per Item : 

34.41

h-index : 8



Ülo Puurand

Results found: 10 

Sum of the Times 
Cited :

214 

Average Citations 
per Item : 

21.40

h-index : 8



Tõnu Margus

Results found: 5 

Sum of the Times 
Cited :

100 

Average Citations 
per Item : 

20.00

h-index : 4



Tartu

Results found: 7,945 

Sum of the Times 
Cited :

61,504 

Average Citations 
per Item : 

7.74

h-index : 81



Tallinn

Results found: 3,634 

Sum of the Times 
Cited :

25,316 

Average Citations 
per Item : 

6.97

h-index : 57



Riia

Results found: 8,565 

Sum of the Times 
Cited :

43,404 

Average Citations 
per Item : 

5.07

h-index : 65



Helsinki
91,258 results found

Citation Report:

The Citation Report feature is not
available from a set containing
more than 10,000 articles.



Country rankings by publication 
performance 1994–2003

Must_scientometrics_2006



The number of publications by 
fields 1994–2003



The number of publications by 
fields 1994–2003



How much science costs?

•Mean expence per scientist (with infrastructure and 
machines) is ~1.5 mil kr. per year (US 1 mil $, EU 0.5 
MEUR)

•Critical minimus size of workgroup is 4-5 persons

•In-house research minimum investment starts with 
10MEEK * 5 years

Aaviksoo PDF


