Reprinted in Essays of an Information Scientist, Vol:6, p.499-502, 1983

CITATION INDEXING:’

A Natural Science
Literature Retrieval System

for the Social Sciences

by Eugene Gerfield
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formal reference citations, which en-
able the reader to locate the docu-
ment in question. In an implicit cita-
tion, one recognizes that some other
work has been drawn upon or alluded
to, but the citing author does not con-
sider it important enough for a formal
citation. Figure 1 illustrates the in-
formation to be found in a citation
index. The sample is based on data
taken from the Science Citation Index
—1961, an index to a{pro:n'mately one
million articles, books, etc.® In this
sample, a half-dozen different books
and articles by R. M. Lindner, pub-
lished between 1944 and 1858, have
all been cited in 1961—the source
year. For example, a book by Lindner,
published in 1952, was cited in an
article by Percival Bailey in the review
journal Perspectives in Biology and
Medicinc 4, pp. 199265 (1961). It
was also cited by Winthrop in the
Psychological Record 11, p. 119
(1081).

Perhaps the most dramatic facet of
this example is that the Sclence Ciza-
tion Index was not designed to cover
psychiatry or psychoanalysis per se. If
anything, the bias in our 1961 experi-
ments with citation indexing was to-
ward the field of genetics.* The inter-
disciplinary nature of the information-
searching problem faced by behavioral
scientists is typified by this example.
Pertinent information on Lindner’s
Prescription for Rebellion has been
found in a non-psychiatric journal
source. Even if Bailey’s article had
been selected by one of the discipline-
oriented abstracting or indexing serv-
ices, its title, A Rigged Radio Inter-
view—with Illustrations of Various
Ego-Ideals,” would surely have been
inadequate for conventional word or
subject indexing. Not only is the word
“radio” irrelevant, but even the term
“ego-ideals” is far from adequate to
describe the ground covered in this
article, an excellent critique of psy-
choanalysis containing 181 references.
However, any one of these references,
through citation indexing, would Jead
1o Bailey's paper.

Automatic Citation Alerting
Service
Similarly, using any one of the 161
papers and books quoted by Bailey,

JUNE, 1964

one could have been alerted automati-
cally to his article using the Automatic
Subject Citation Alert (ASCA), a new
current-awareness service designed by
the Institute for Scientific Information
to complement the retrieval uses of
the printed Science Citation Index.
Each scientist using ASCA will pre-
pare u “profile” consisting of the ques-
tion or subject citations for specific
works which reflect his “current” inter-
ests. Each week he will receive a re-
port showing which current source
journal articles have cited any of the
citations in his profile. Thus, as in the
Lindner example, a scientist can solve
a retrieval problem by referring to
the printed, cumulated citation index
which shows past citations to key
works. On the other hand, using one
or more of the key books or articles as
a question citation, the user can be
kept currently posted on newer work
“related” to the particular “subjects”
{citations) involved.*

Citation Indexes Compared to
Conventional Indexes

Scientific nomenclature and termi-
nology change rapidly. Since conven-
tional indexing systems rely on nomen-
clature, they quickly obsolesce. To
overcome this characteristic is imprac-
tical since it would require constant
re-indexing of oldere%lerature by
trained subject specialists. However,
such re-indexing is precisely what is
achieved routinely in a citation index.
Each new reference to an “old” paper
re-indexes it. Thus, the citation ingex
is a self-organizing system since each
new citation modifies the previously
existing store of information.

In conventional indexes, the index-
ing or encoding must be done by
trained indexers. The user must also
be extremely well-trained. He must
learn to use each particular index and
its terminology. Therefore, the best
designed word index must be highly
cross-referenced. In sharp contrast, a
citation index does not require index-
ers trained in special nomenclature.
This is not to say a citation index does
not use . The most expert sub-
ject specialists—the auth provide
the citations, and by so doing, index
the literature.

Ancther important difference be-

tween conventional and citation in-
dexing is the time dimension. In the
conventional index the source litera-
ture is the new or current year in-
dexed. The chronological coverage of
a conventional index corresponds to
the coverage of the Source Index
which accompanies the Science Cita-
tion Index pmger. On the other hand
the citation index proper not only in-
dexes the current source literature but
merges the new with the older, re-
indexed data. Thus, the citation index,
as a self-organizing system, is con-
stantly being upgraded by the feed-
back of more current information. Ad-
vances in science are quickly reflected
in the index, thereby bringing old in-
formation up-to-date.

Consider now the criteria for select-
ing articles to be abstracted and in-
dexed. Discipline-oriented services are
selective. According to the interpreta-
tion of editors or abstractors, individ-
ual articles may or may unot be in-
cluded. In the Science Citation Index
complete coverage is guaranteed.
Every source article, in every joumal
covered, is indexed, and every refer-
ence citation in every article is in-
cluded in the index. This comprehen-
sive apé:roach is vital because it gives
a significance and degree of certainty
to a literature search not hitherto pos-
sible—especially when the result is
negative. In a conventional index, a
negative result is uncertain both be-
cause the user canr.ot be sure whether
a particular article ‘was included in the
particular index searched, and also
because his terminological approach
may be different than that of the in-
dexer. In a citation index, however,
a negative search result is fully pre-
scribed and terminology is eliminated.

After retrieving a document with
the aid of a conventional ir dex, one
can search back in time thrcugh the
hibliography. The starting point, there-
fore, is very critical. 1f it is not the
most recent paper, it is impossible to
find all current papers from its bib-
liography. In a citation index t he user
can not only go backwards in time
through the bibliographies of docu-
ments, but can also come forward
in time, retrieving documents even
more current than the starting point.
This added dimension enables one to
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build up a bibliography by alternately
examining the citation index and the
items in the bibliographies of the
papers retrieved.

Citation Networks and
Search Strategies

It is instructive to compare conven-
tional indexes to citation indexes by
constructing a model of the literature.
Figure 2 shows a network diagram for

Figure 2: Network diagram of citation
relationships.

a bibliography of fifteen citations on
the subject of nucleic acid staining.”
The diagram, or historical map, is ar-
ranged chronologically from top to
bottom. Each circle or node represents
a published paper and each arrow in-
dicates a reference citation. Thus, pa-
per #1 is cited by #2, 3, 4, 6 and 15,
whereas paper #15 cites #1, 2, 5, 6,
and 10.

Using a typical conventional index
one conducts a search for each year. If
1 examine the indexes for 1959, and
presuming 1 use correct terminology,
I might identify papers #11, 12, 13—
all published in 1959. The common
practice is then to retrieve these pa-
pers from the l and examine
their bibliographies for footnotes to
identify the earlier papers on the sub-
ject. Thus, paper #11 cites #2, 4, and
10. If one retrieves these papers both
#2 and #4 cite #1. By this process one
gradually builds up a bibliography.
Note however that paper #15 cannot
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be located unless an index is available
covering 1960 as well. Paper #7 would
not be found until one had searched
cach annual index back to 1956.

In using a citation index, however,
the scholar does not have to ensure
that his starting point is the most re-
cently published paper on the subject.
He could begin with paper #1 or with
any other paper, and a cumulated cita-
tion index would immediately inform
him that this paper had been cited by
#2. 3,4, 8, and 15, By again checking
the citation index he would determine
that paper #2 has been cited by #3,
5, 6,7, 11, 12, and 15. By continuing
this process he could rapidly build up
a bibliography while simultaneously
following the natural, historical devel-
opment of the feld. Obviously, one
can and does combine the use of the
citation index with use of footnotes
in the papers retrieved to make the
search both rapid and highly selective.

Citation Indexes in Historical
and Sociological Research

Figure #2 also suggests the great
potential value of citation indexing for
sociological and historical research,
per se.® At the present time the Insti-
tute for Scientific Information is en-
vaged in research along these lines.
One project concerns the determina-
tion of the feasibility of computer-
produced historical network diagrams.*

The author arrangement of present
citation indexing should not obscure
the high degree of specificity achieved
in this index, in that particular words,
sentences or paragraphs may in fact
be the “subject” indexed. A highly
specialized citation index to the Bible
among other possibilities, has illus-
trated that citation indexing, far from
being limited to use in the experi-
mental sciences can be equally power-
ful when applied to humanistic and
literary subjects. For example, book
reviews are indexcd in the 1964 SCI,
as are other types of literary material.
References to private communications,
letters, and manuscripts are also in-
cluded.

Another reason why citation index-
ing will probably find great popularity
in the social sciences and humanities
is that conventional language-oriented
indexes are even more difficult to use

than they are in fields like chemistry
and physics. Ambiguous terminology
is rampant in the humanities and each
term has many different meanings de-
pending upon the context involved.

Difficulties of Citation Sy

and Custom

Nevertheless, it will be more diffi-
cult, and thereby somewhat more cost-
ly, to process more scholarly works in
the Science Citation Index, because
citation practices in scholarly journals
have “evolved” to the point where it
frequently requires a scholar, instead
of a clerk, to unravel the particular
work cited in a footnote or bibliog-
raphy.

However, none of the problems
discussed here are insuperable. It
merely remains for the scholarly com-
munity to determine whether the ob-
viously useful results of sophisticated
information retrieval systems, such as
the Science Citation Index, justify the

dedication of time, money, and
energy recommended by the Presi-
dent’s Sci ittee.'

Advisory C«
I believe that it does, and that the
rewards to the scientific community
and society will far exceed the effort
involved.

Current Contents

Although the Institute for Scientific
Information is now concerned princi-
pally with indexing the literature of
the natural sciences, it began its pub-
lication activities in the social sci-
ences. In 1955 the Institute first
issued Current Contents of Social
and Management Sciences, a semi-
monthly publication which consisted
entirely of facsimile reproductions of
contents pages of some 200 journals.
Through Current Contents it was
possible for the scholar or executive
to scan quickly through the current
journals, check off articles of interest,
and then locate them in the library
or obtain tear sheets directly from the
IS1 library. The publication was ex-
tremely popular with those who did
use it,'® but it never gained wide
support and was suspended in 1962*

Essentially the same approach has
caught on splendidly with bio-med:
ical scientists and those in allied
fields."* Another Current Contents
edition is now also gaining popularif
among physicists and other researcl

THE AMERICAN BEHAVIORAL SCIENTIST

*Resumed publication in 1969 as Current Contents® Behavioral. Social & Educational Sciences and now covets over 1100 journals.
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worker: ln the physicnl end space

pport in the
soclal scieucm increasss, it may be
app pri to reintrod Curreht

publications has been discussed in
terms of the browsing problem. Both
types of services are significant fac-
tors in the information discovery

of Soctal Sci though
in far more comprehensive form.
Conchuelon
This article has attempted to ex-
lain the approach of the Institute for
F formation to the diverse
ptoblems of retrieving and dissem-
inating information. 1 have empha
,ized the multidisciplinary, ling
ive factors to
lll research flelds today, and sug-
gested the ways in which citation in-
dexing resolves the problems inherent
in these fnctors have compared
1 ind in-
dexing. The past, resent and future
use of contents page or title listing

and ought to be adequately

tested in the social and behavioral

t in spite

:l)eclal obs(acla presented by

science materials, is that they

can be at least as effective as in the
natural sciences.*
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