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conference series focuses on
policy relevant aspects of
= quantitative S&T research, on
the application and applicabil- Ed itori al BO ad
ity of smentometncs technometrics, informetrics
and webometrics in a science policy and research
management. And unlike the ISSI conferences,
which are organised almost all over the world,

Editor in chief:
Wolfgang Glanzel

in Europe, in North and Central America, in the EdIKXS;ma Basu
Middle and Far East and in Australia, the S&T P
: : : Ronald Rousseau
Indicator conferences are at home in Leiden (the .
Liwen Vaughan

Netherlands). The organisation of this series is
an initiative by ProfessoAnthony van Raarand
his reseach centre CWTS at the Leiden Univer

Technical Editor:
Balazs Schlemmer

sity Nonetheless, thee is a good tradition to Published By:
alternately co-organise these conferences with ISSI
other research centres in Europe. Previous con-

ferences have thus been organised in Leiden Ism

(1988), Bielefeld (1990), Leiden (1991), Ant-
werp (1995), Cambridge (1998), Leiden
(2000), Karlsruhe (2002) and again in Leiden L

international society fof scientometrics and informetrics
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(2004). This yearon 7-9 Septemberthe 9th STI
conference has been hosted and organised by
the Katholieke Universiteit Leuven (Belgium).
The motto of this meeting was “New Challenges
in Quantitative Science and &chnology Re-
search”. Electronic communication, the world-
wide emphasis on the knowledge-based society
increasing internationalisation and globalisation,
on one hand, and the strengthened role of
regions, on the other hand, result in more com-
plex and dynamic S&T systems with the demand
for more sophisticated instruments of measure-
ment. Taking into account these latest develop-
ments in our discipline and its applications, the

mation in the European Union and the resulting
tasks for education and R&D policies. Finally
typical questions of strengthening policymaking
in a medium-sized European region like Flanders
were discussed.

This opening lecture was followed by a
plenary session tackling the issues addressed by
Fientje Moerman; the emegence of new,
formidable competitors in science and techno-
logy, benchmarking the Eumpean Reseath
Areas integration and the development paths
of knowledge-based technologies were among
the topics of this session.

Most sessions of the conference as well as the

programme comprised several plenary and social events took place in the “Groot Begijnhof”
special sessions organised by experts in the[link] with its marvellous ambiance of the late
corresponding ‘hot topics’, above all, the sessions Middle Ages and early modern era. The walk in

on “Webometrics for science and technology
indicators” oiganised by Liwen Vaughan (CAN),
“Indicators for Science anddchnology linkage”
organised by Martin Meyer (GBR/BEL) and

the evening of the first conference day took the
participant from the Beginage through the old

city to the magnificent city hall [link] where the
mayor of Leuven welcomed the participants at

“Statistical Properties of Bibliometric Indicatorsa reception. Beyond any doubt, the ultimate

and Applications of the Hirsch-Index” organised
by Anthony van Raan (NLD) should be
mentioned in this context.

The conference was opened by Fientje
Moerman, the Vice MinisterPesident of the
Flemish government and Flemish Minister for
Economy; Enterprise, Science, Innovation, and
Foreign Trade. In her speech she s&ssed
among others the tasks and challenges the
western democracies characterised as being in
transition from industrial to knowledge-based so-
ciety are faced with. This transition is ac-
companied by growing competition by the
emerging nations of Asia. Another important
issue addessed by the minister is the transfer

highlight of the conference was the musical
accompaniment at the conference dinner on
Friday night; two participants of the conference,
Dr. Andréas Schubert (clarinet) and Drs. Balazs
Schlemmer (piano) made it a wonderful and
unforgettable event.

The conference was sponsored by the Re-
seach Foundation Flanders (FN.O.), K.U.
Leuven, the Municipality of the City of Leuven,
the Ministly of the Flemish Community the
Science & Innovation Administration (AWI) and
the Steunpunt O&O Statistieken van de Vlaamse
Gemeenschap.

Wolfgang Glanzel
Programme Chair

It were Rory Wilsonand John Lancaster

Lancaster propose a referee factor”.

, from Swansea University (\&les) who poposed the referee factor
Indeed, in the 29 June 2006 issue of Nature a correction has been published on page 1048 stating that “Th
name of the co-author John Lancasterwas accidentally left off the Corespondence letter ‘Refeze factor’
would reward a vital contribution” (Nature 441, 812; 2006).

Hence the reference to my editorial “Biologist Rory Wilson proposes a referee factor” and my commerfts
“After the journal impact factor and the web impact factor a referee factor enters the fray: some comments
both published in the 2(2) issue of the ISSI Newsletter should have been:

Wilson, R. and Lancaster J. (2006) “Referee factor’ would reward a vital contribution. Nature, 441, p. 81%.

Actually if | had known, the title of the editorial would have been “ Biologists Roy Wilson and John

A1

Ronald Roussea
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On the one side: On the other side:

- over one thousand incoming and - approximately 150 participants;
outgoing e-mails; - awelcome reception in the Faculty

- several kilograms of printed papers; Club;

- awebsite consisting of 649 files at - an opening speech by Fientje
the moment (still growing); Moerman, Vice MinistesPesident of

- further 624 files related to the the Flemish Government and Flemish
conference, that is: Minister for Economy Enterprise,

- 1273 files altogether gone through Science, Innovation, and Foreign
the hands of the conference Trade;
organisers; - 61 oral presentations;

- 2 fat ring binder dossiers full with - 32 poster presentations;
contracts, offers and other important - 3 special sessions;
documents; - 1 1SSl board meeting;

- 125 abstracts to be sent out to - a 304-page-long book of abstract;
minimum 2 referees each; - amarvellous trip for the

- still over 100 abstracts to be cleaned accompanying persons to the Meuse
up after the refereeing procedure; Valley (Gadens of Annevoie,

- countless hours of briefing, planning, Maredsous AbbeyDinant Citadel);
phoning, e-mailing, acquiring, - aguided city tour in Leuven;
double-checking, re-calculating, - areception at the City Hall, given by
refining; Louis Dbback, mayor of Leuven;

- and a few false registrations even - and a cosy conference dinner in the
from criminals. most prestigious Faculty Club.
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Abstract
A scientisg h(2) index is defined as the highest natural number such that his h(2) most-cited
papers received each at least [h(Q]citations. The advantage of h(2) as the index to characterize
the scientific output of an individual over the original h index (HIRSCH, 2005) is that less work is
required to verify the authorship of the relevant papers.

(HIRSCH, 2005) introduced case) the pre-marriage publications did not
an index h defined as the improve their h-indexes. For 14 out of 19 profes-
number of papers of certain sors, the automatic search of the database
author with citation number  immediately produced the correct h-index. For the
of at least h, and calculated other 5 professors, the automatic search of the
the values of the h-index of database produced an overestimated h-index.
M Nobel-winners and of other This was because the other scientists, who
B B  top physicists and biologists. accidentally have the same family name and first
Typical h- values in this goup were about 50, name initial(s) have also published frequently cited
and the highest h of an individual was 191. papers. The verification of the authorship was
The h-index gained popularity after a publica- time-consuming, and without sufficient know-
tion in Nature (BALL, 2005). BORNMANN & ledge of the scientific CVs of the individuals of
DANIEL (2005) discussed the usefulness of theinterest, the results would be very uncertain. In
h-index in assessment of relatively young other words, the calculation of the h-index would
scientists (h-index of about 3), but in the be very easy provided that each scientist had an
opinion of the present author the h-index is unique combination of family name and initials,
more suitable for assessment of mature scientistsbut obviously this is not the case. This problem
who have published at least 50 papers and was not mentioned by HIRSCH (2005), although
have h-indexes of at least 10. he must have encountered it. For example the

The h-indexes of all full professors affiliated automatic search for M.L.Cohen produces a
at a department of chemistry of one university combined h-index of the physicist from California
in Poland have been calculated and analyzed (third-highest h-index among physicists,
in detail. Sufficient information was available to according to HIRSCH) and of another M.L.Cohen
assess if the papers found in the database representing medicine, who also has an out-
(Thomson Scientific) were authored by the standing citation record. Hopefully HIRSCH solved
individual of interest of by someone else who this problem properly, but for a non-expert user
happens to have the same family name and of the database it is even difficult to establish how
first name initial(s). Even the maiden names of many different M.L.Cohens contributed to the
the professors who took their husbands’ names fantastic result produced by the automatic search
after marriage wete know, but (in this particular  of the database.

4
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The verification of the authorship is the most
difficult and time consuming step in the calcu-
lation of the h-index. The time required for the
analysis can be reduced when a new index is
used rather than h. A scientist’ h(2) index is
defined as the highest natural number such that

self-citations was subtracted from the number
of citations. Then the papers were ranked
according to the corrected number of citations
and h(2) was established as described above. It
should be emphasized that citations corrected
for self-citations are not necessarily independent

his h(2) most-cited papers received each at leastcitations, because citations by a coauthor were
[h(2)F? citations. The h(2)-index can be estab- not corrected for. The average h(2)-index
lished by looking at the list of papers of an dropped by 18 % after correction for self-
individual ordered by number of citations in the citations.

Thomson Scientific database. Most natural h —index. The average h of an individual was
scientists and engineers know the squares of 15.42 (st. dev 5.39).

natural numbers up to 16 by heart, and h(2)>16 ch - h index corrected for self-citations as
occurs very seldom. For example a h(2) of 10 described above for h(2). The average h-index
denotes that 10 papers were cited at least 100 dropped by 26 % after correction for self-
times each. The total number of citations of a citations.

scientist is at least [h(2]and usually it is higher The shared ranks are expressed by averages,
than [h(2)J® by a factor of about 5 (analogous e.g., shared I*'and 2" place =rank 1.5.
problem for the original h-index was discussed _ o _ o

in detail by HIRSCH). Thus, the h(2)-index iSTablelRanklng of 19 individuals in terfaseot difiteria

roughly proportional to the cube root of the ~'ndivid.-max — h(2)  ch(2)  h cl
total number of citations A ! Lo 22 85 2
C _ B 2 5 2.5 35 35
The h(2) of 25 was obtained by automatic ¢ 3 5 25 2 2
search for citations of E.Witten (the highesth- D 4 15 25 1 1
index among physicists, according to HIRSCH), E S S 5.5 6 7.5
and the same search produced h=112. As = 6 3 2.9 2 B
tod (2P i 0 der of . G 7 10.5 10.5 12 10.5
expected [ (_)]3 is on the same order of magni- | 8 105 105 10 105
tude as ?. Wittens h(2) is lower than hishbya 9 5 105 35 75
factor of 4.5, and so is the time necessary to verify  J 10 16 10.5 14 14
the authorship of papers contributing to the K 11 10.5 10.5 8.5 7.5
corresponding indexes. ¥t, the original h-index k/l 1:23 ig-g ig-g ig ig :
still needs m_uch less time for the vern‘l_cayon of \ 145 16 105 15 12
the authorship than the total number of citations, O 145 16 16.5 17 16.5
and in the opinion of the present author thisis P 16 10.5 10.5 7 7.5
the most significant advantage of the h-index Q 18 16 16.5 17 14
over the total number of citations. R Ay 15 -
S 19 19 19 19 19

Table 1 presents the ranking of 19 chemisty
professors from the one universitywide ultra)in
terms of the following factors

max — the number of citations of the most

Table 2 presents the corelations between the
rankings based on different criteria.

: o : Table 2 Correlation ot
cited paper. This is not necessarily the best aple < -orreiation ;’(2) ° ch@2) . -
. . max

method to assess the scientific output of an ... 1 5000 08738 09145 07871 0.8183
individual, but in contrast with other methods h(2) 0.8738 1.0000 0.8643 0.9138 0.8786
considered by HIRSCH (total number of papers, ch(2) 0.9145 0.8643 1.0000 0.8497 0.9266
total number of citations, etc.), it can be quickly  h 0.7871 0.9138 0.8497 1.0000 0.9289

ch  0.8183 0.8786 0.9266 0.9289 1.0000

established.

h(2) - index. The average h(2) of an
individual was 5.11 (st. dev1.10).

ch(2) —h(2)index corrected for self citations.
For each fequently cited paper the number of

5

Tables 1 and 2 indicate that diffeent criteria
produce a similar order with a few exceptions.
The time-consuming correction for self-citation
has induced rather insignificant changes in the
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rankings. Inteestingly although the contribu-  further generalized, by defining a h(x) index as
tion of self-citations to h (26 %) is substantially the number of papers of certain author with
higher than to h(2) (18 %), the h-ch correlation citation number of at least [h(x)]. The original
coefficient is higher than the h(2)-ch(2) h-index corresponds to x=1, the h(2)-index
correlation coefficient. This result is against ex-introduced in the present paper corresponds to

pectations. In other words, replacement of h by
h(2) did not result in reduction of the effect of
self citations on the record of the individual. For
instance two individuals (I and M) clearly
improved their position by frequent auto-citation
in terms of h- and h(2)-index as well.

The most substantial difference between the
rankings based on the h- and h(2)-index is in
relatively better correlation of the later with the
max-based ranking. Clearly h favors a type of
“hard worker” (many papers with moderate
number of citations per paper the individual P is
an example) over a type of “genius” (few papers
with a high number of citations per paper, the
individual A is an example). This problem was
discussed by EGGHE (2006), who proposed the
g-index, which gives even more credit to a
“genius” than the present h(2)-index.

The popularity of the h-index may be due to the
fact that “hard-workers” and more numerous
than “genii”.

Although the h(2)-index failed in elimination of

x=2, and the total number of papers corresponds
to x=-¥. The original h-index is probably
appropriate in the fields, where the typical
number of citations per article iselatively low
e.g., in mathematics or astonomy. The h(2)-
index is favored in chemistry and physics. In
medicine and biology, where the typical number
of citations per article is higher than in chemisyy,
x=2.5 may be more appropriate.
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