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Dr. Eugene Garfield
(1925-2017)

Founder & Chairman Emeritus
ISI, Thomson Scientific

Citation Indexes for Science

A New Dimension in Documentation

through Association of Ideas

“The uncritical citation of disputed
data by a writer, whether it be deliberate
or not, is a serious matter. Of course,
knowingly propagandizing unsubstanti-
ated claims is particularly abhorrent,
but just as many naive students may be
swaved by unfounded assertions pre-
sented by a writer who is unaware of the
criticisms. Buried in scholarly journals,
critical notes are increasingly likely to
be overlooked with the passage of time,
while the studies to which they pertain,

having been reported more widely, are
=
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Garfield, Eugene. “Citation Indexes for Science.”
Science, vol. 122, no. 3159, 1955, pp. 108-111. JSTOR,

Eugene Garfield

approach to subject control of the litera-
ture of science. By virtue of its different
construction, it tends to bring together
material that would never be collated by
the usual subject indexing. Tt is best de-
scribed as an association-of-ideas index,
and it gives the reader as much leeway
as he requires. Suggestiveness through
association-of-ideas is offered by conven-
tional subject indexes but only within the
limits of a particular subject heading.

If one considers the book as the macro
unit of thought and the periodical article

Cl — CITATION INDEX
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A “Core” zone, comprising journals that frequently publish papers
on area of inferest

B “Intermediatc” area, embracing journals concentrating on related
topics

C “Outlying” territory, consisting of journals specialising in
matters beyond that of interest to the researcher

Bradford, Samuel C., Sources of Information on Specific Subjects,
Engineering: An lllustrated Weekly Journal (London), 137, 1934 (26
January), pp. 85-86.

2 Clarivate”



BHE TR B B K
Citation Index/JE4E
o MIE/REETE LA ALIS]

 7£Citation Indexit 2 HJ
FA - ScIgt 2k

e Citation IndextZ %% 1}
= A% R SRR 7 2

o« BHBURFABFA

2 Clarivate”

The Institute for Scientific

Information™
(IST, 1960)

Social Sciences Citation Index
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Citation Indexes for Science

A New Dimension in Documentation

through Association of Ideas

“The uncritical citation of disputed
data by a writer, whether it be deliberate
or not, is a serious matter. Of course,
knowingly prop i-
ated claims is parllcularlv abhorrent,
but just as many naive students may be
swayed by unfounded assertions pre-
sented by a writer who is unaware of the
criticisms. Buried in scholarly journals,
critical notes are increasingly likely to
be overlooked with the passage of time,
while the studies to which they pertain,

having been reported more widely, are
P AR ve

Eugene Garfield

approach to subject control of the litera-
ture of science. By virtue of its different
construction, it tends to bring together
material that would never be collated by
the usual subject indexing, Tt is best de-
scribed as an association-of-ideas index,
and it gives the reader as much leeway
as he requires. Suggestiveness through
association-of-ideas is offered by conven-
tional subject indexes but only within the
limits of a particular subject heading.

If one considers the book as the macro
unit of thought and the periodical article

'cr‘tr“ ow




1.1

R bR ——XLJ] 8l

15 SCHREL

b

&
A (S =
R

Garfield, Eugene. “Citation Analysis as a Tool in Journal

Evaluation.” Science, vol. 178, no. 4060, 1972, pp. 471-479.

Citation Analysis as a Tool
in Journal Evaluation

Journals can be ranked by frequency and
impact of citations for science policy studies.

Eugene Garfiekd

As & communications system, the net- (/) of references in | year's issues of
werk of jouraals that play & paramount the Journal of the American Chemical
role in the exchange of scientific and  Sociery, pieces of the network have
iechnical information is litle under- been illuminated by the work of Brad.
stood. Periodically since 1927, when ford (2), Allen (3}, Gross and
Gross and Gross published their study Woodford (4), Hooker (¥), Henkle

(6). Fusler (7), Brown (§), and
others (9). Nevertheless, there is still no
map of the journal network as a whole,
To date, studies of the network and of
the interrelation of its components have
been limited in the number of jouraals,
the areas of scientific study, and the pe-
riods of time their suthors were able 1o
comsider. Such shoricomings have mot
been due 10 any lack of purpose, in-
sight, or energy on the pan of investi-
gators, but 1o the practical difficulty of
compiling and manipulating manually
the enormeus amount of necessary data.

A solution to this problem of daia
is available in the data base wsed w©
produce the Science Citation Index
(SCT) (/@). The coverage of the SCI
is international and multidisciplinary; it
has grown from 600 jous
10 2400 journals In 1972,
ludes the world's mast

The swehor s pacsident of he Taiinute for Scien-
e Information. Philadelnbia. Fenncylvimia 19106

Journal Citation Reports
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cited (25, 26). | have very rarely found
among the 1000 most frequently cited
journals one that is not also among
the 1000 journals that are most pro-
ductive in terms of articles published.
Citation frequency of a journal is
thus a function mot only of the scien-
tific significance of the material it pub-
lishes (as reflected by citation), but
also of the amount of material it pub-
lishes.

In view of the relation between size
and citation frequency, it would seem
desirable to discount the effect of size
when using citation data 1o assess a
journal’s importance. We have attempt-
ed to do this by calculating a relative
impact factor—that is, by dividing the
number of times a journal has been
cited by the number of articles it has
published during some specific period of

time. The journal impact factor will
thus reflect an average citation rate
per published article (27). However,
the development of impact factors that
fairly refate the size of a journal during
the ciled years to its current citation
rate is a formidable challenge to sta-
tistical analysis. With the SCI data base,
it is easy to determine how frequently
a journal has been cited within a given
period of time, but it is much more
difficult to agree on a total-items-pub-
lished base to which such citation
counts can properly be related because
the items may have been published at
any point in the journal's history. in
selecting an items-published base (28)
for each journal, I have been guided by
the chronological distribution of cited
items in each annual edition of the
SCI (19, p. 15; 29). An analysis of
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Fig. 7. Distribution of references among journals covered by the SCI in 1969. The
curve shows that fewer than 300 journals provided more than half of the references
orocessed.
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Eugene Garfield

(1925-2017)

Inventor of the Science Citation Index
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Since the early 1970s, the SCI’s influence has
extended. Quantitative analyses of output and
citations have been used to evaluate funding
programs, research groups, individuals and
nations. This use increased markedly after the
Journal Impact Factor was marketed in the SCI
Journal Citation Reports starting in 1975 (the
impact factor had been computed for selected
journals in the SCI from the early 1960s). Garfield
came to see the impact fac-tor as a mixed blessing,
“like nuclear energy”. Although he felt that
citation indexing and the impact factor could be
remedies for the limitations of peer review, he
was uncomfortable with their misuse as
performance indicators
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Citation Indexes for Science

A New Dimension in Documentation

through Association of Ideas

“The uncritical citation of disputed
data by a writer, whether it be deliberate
or not, is a serious matter. Of course,
knowingly propagandizing unsubstanti-
ated claims is particularly abhorrent,
but just as many naive students may be
swaved by unfounded assertions pre-
sented by a writer who is unaware of the
criticisms. Buried in scholarly journals,
critical notes are increasingly likely to
be overlooked with the passage of time,
while the studies to which they pertain,
having been reported more widely, are
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Eugene Garfield

approach to subject control of the litera-
ture of science. By virtue of its different
construction, it tends to bring together
material that would never be collated by
the usual subject indexing, Tt is best de-
scribed as an association-of-ideas index,
and it gwe: the reader as much leeway
as he req uggesti through
association-of-ideas is offered by conven-
tional subject indexes but only within the
limits of a particular subject heading.

If one considers the book as the macro
unit of thought and the periodical article
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Impact Profile : iR AT B —AHXT 4845 5 I B R

2020FF#rI8IhEE (Mg, HAF), X, AR)

Web of
Science ¥ -
Documents
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A New Dimension in Documentation

through Association of Ideas

“The uncritical citation of disputed
data by a writer, whether it be deliberate
or not, is a serious matter. Of course,
knowingly propagandizing unsubstanti-
ated claims is particularly abhorrent,
but just as many naive students may be
swayed by unfounded assertions pre-
sented by a writer who is unaware of the
criticisms. Buried in scholarly journals,
critical notes are increasingly likely to
be overlooked with the passage of time,
while the studies to which they pertain,

having been reported more widely, arc
~ i
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Eugene Garfield

approach to subject control of the litera-
ture of science. By virtue of its different
construction, it tends to bring together
material that would never be collated by
the usual subject indexing. Tt is best de-
scribed as an association-of-ideas index,
and it gives the reader as much leeway
as he requires. Suggestiveness through
association-of-ideas is offered by conven-
tional subject indexes but only within the
limits of a particular subject heading.
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Citation Analysis as a Tool
in Journal Evaluation

(6). Fusler (7), Brown (&), and
others (9). Nevertheless, there is still no
map of the journal metwork as a whole,
To date, studies of the network and of
|h= interrelation of its componcnls have

in the number of journals,
'hr areas of scientific study, and the pe-
riods of time their authors were able o
consider. Such shoricomings have mot

4

social network analysis

FAR, BRFER

MR R 5
pact factor

Open access

research impact

Hirsch ind

Journals can be ra

impact of citations foi

As 3 communications system, the net-
work of journals that play & parameount
role in the exchange of scientific and
iechnical information is litle under-
stood. Periodically since 1927, when
Gross and Gross published their study

been due w0 any IM of purpose, in-

co.carahon in 1he Scientific Literature: A New Measure
of the Relationship Between Two Documents

4 new form of document cougting colled co-citation is
<efined as the frequency with which two documents are
‘ed together. The co-citation frequency of two sci-
sntific papers can be determined by comparing lists of
“ng documents in the Science Cilotion Index and
sunting identical entries. Networks of co-cited papers
2n be generated for specific scientific specialties, and
=1 example is drawn from the literature of particle

* Introduction

Clarivate

physics. Co-citation patterns are found to differ sig
nificantly from bibliographic eoupling patterns, but 1o
agree generolly with patterns of cirect citation. Clusters
of cocited papers provide o new way to study the spe-
cialty structure of science. They may provide a new
approoch fo indexing and 1o the creation of SOI
profiles.

HENRY SMALL

Bibliometrics

scientific productivity

e airgclentometrics

Bibliometric indicators

“The uncritical citation of disputed
data by a writer, whether it be deliberate
a seriows matter. Of coune,
kmowingly propagandizing umsubstanti-
ated claims s particularly abhorrent,
but just as many naive students may be
swaved by unfounded amertioms pre-
sented by & writer who is unaware of the
eriticisms. Buried in scholarly journals,
critical potes are increasingly likely o
be overlooked with the passage of time,
while the studies to which lhq;hp:’n;m.
having been reported more widely, are
o

Dr. Eugene Garfield
(1925-2017)

Founder & Chairman Emeritus

151, Thomson Scientific

Citation Indexes for Science

A New Dimension in Documentation

through Association of Ideas

Eugene Garfield

approach to subject control of the litera.
tire of science, By virtue of its different
construction, it tends to bring together
material that would never be collated by
the usual subject indexing, It is best de-
scribed as an asociation-ofideas index,
and it gives the reader as much leeway
as he requires. Suggestiveness through
asociation-of-ideas is offered by conven-
tional subject indexes but only within the
Jimits of a particular subject heading.

1f one considers the book as the macro
wnit of thought and the periodical article

icso .
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