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Abstract

The main purpose of this study is to explore
the scholasristic indicators of the Life Science
Literature in Taiwan based upon the theoretical
perspectives of the bibliometrics, such as the
growth of literature, journal productivity,
author’s productivity and their corresponding
affiliation’s productivity. The distributions of
journal articles and author productivity were
examined using the Bradford's , Lotka's, Price
and 80/20 Laws, respectively, A total of 74820
bibliographic records were retrieved from the
Biosis Preview, Medline, and Embase
databases.

The results of these study reveal that:

1. Since 1975, three higher
peaks(1975-1980 -~ 1984-1991 -~
1994-2001) and two lower troughs
(1981-1983 ~ 1992-1993)of the Life
Science related Literature Growth have
been identified. It is also demonstrated
that the literature growth rate is in a
steadily up-growing trend. Moreover, the
overall growth is fitted by Linear,
exponentive, and Logistic models.

2. Journal was the major way of publication.
Journal and conference paper account for
99% of total publication, indicating that
life science study extremely emphasizes
timeliness and originality.

3. English was the most frequently used
language. Chinese and Japanese were
secondary language.

. By analyzing the categories in all articles,
Biochemistry and Molecular
Biophysics ~ Methods and Techniques »
Physiology ~ Pharmacology and
Metabolism was the most frequent
applied for research subject.

Zone analysis and graphical formulation
from Bradford's law of scattering was
reexamined, and it was found to be
inapplicable to journal productivity
distribution. Based upon the Impact
Factors from JCR, the average impact of
the Relatedness Zone and
Sub-relatedness Zone are higher than the

e

W

Core Zone.

6. The Bradford's law of scattering and
Bradford-Zipf Law was applied and
identified 11 and 40 core journals were
identified by Hire two-methods,
respectively. The most important
countries of Taiwan’s life science core
journal publishers were in USA and UK,
whole the number of publications in
Taiwan ranked 7.

7. Lotka's law was found to be inapplicable
to author productivity distribution with
n=-2.214 and C=67.7%. The KS test was
also utilized to test the invalidity of
observed distributions at 0.01 level of
significance. Price’s square root law and
80/20 law were found to be inapplicable
to author productivity distribution.

8.  This study found coauthorship was major
research model and the authors of
affiliations were very centered. The three
most productive institutions  were
National Taiwan University, Veterans
General Hospital and Chang Gung
Memorial Hospital. The three most
productive authors identified, with their
corresponding active years of research
career, are listed as follows: Kao
Chia-Hung (154 titles » 10 years) ~ Lin
Shan-Yang(130 titles » 18 years) ~ Lin
Mao-Tsun(113 titles > 22 years).

The results of the proposed study may
help the life science librarians to do collection
development and management scientifically
and objectively and to improve the
information services effectively. In addition,
the results of the present study may set up a
model for the evaluation of life science
research outputs in Taiwan, and the methods
utilized in this study can also be applied to
other subject fields. Moreover, the study of
author and institution’s productivity and
impact may apply to the management of
research and assist in the establishment of
research policies or priorities in resource
allocation.

Keywords: Life Science - Productivity -
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1. INTRODUCTION

Indexing and abstracting have become popular topics during recent de-
cades, especially the focus on automatic and computer-aided indexing and ab-
stracting. The early literature of indexing and abstracting through 1976 was well
analyzed in a study based on the first volume of Wellisch’s bibliography
(ABC-Clio, 1980) and published in Indexer by Tsay (1989). Modern informa-
tion retrieval systems depend heavily on various indexing and abstracting meth-
ods. Thus it may be anticipated that literature dealing with this subject will be
very abundant and that interesting phenomena can be observed through a
bibliometric study. This motivates the present study, which explores some
bibliometric phenomena of the literature of indexing and abstracting from 1977
to 2000. Using the computer as a tool and employing the bibliometric tech-
niques, the present study intends to accomplish the following objectives: 1. to
explore the growth pattern of indexing and abstracting literature; 2. to determine
anucleus of primary journals that contains a substantial proportion of the totality
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. of journal literature in indexing and abstracting and to investigate the features of
these ~ore journals; 3. (o find the productivity distribution of authors in indexing
and abstracting and to identity the most productive authors and their characteris-
tics. It is expected that this information will provide useful insights into the na-
ture and scope of the field of indexing and abstracting in 1977-2000.

2. METHODOLOGY

In this study, Library and Information Science Abstracts (LISA), produced
by Cambridge Scientific Abstracts from British Library Association, was used to
retrieve data from 1977 to 2000. The search terms, include indexing, abstracting,
index language, concordance, thesauri or thesaurus, were limited to the
descriptor field by truncation search, The descriptor field utilizes controlled vo-
cabulary from the thesaurus or subject headings that are produced by the data-
base producer. Therefore, the search indexing?. de or abstracting?. de would
retrieve items with indexing or abstracting as their synonyms, near synonyms,
homographs and related terms, such as indexing evaluation, index types, subject
indexing, computerized subject indexing, etc. LISA tends to include broad de-
scriptive terms in its indexing; hence the strategy used in this study would be ex-
pected to retrieve most of the papers on indexing and abstracting, excluding
names of indexing and abstracting services, such as Chemical Abstracts or Bio-
logical and Agricultural Index. Each relevant record that was retrieved from
LISA was then downloaded to compact disk, analyzed and processed by Access
database software, Excel and Perl scripting language. Some careful verification
and editing of data were executed.

3. RESULTS AND DISCUSSION

3.1. Literature Growth

The present study retrieved 15,842 items on indexing and abstracting from
1977 to October 2000 from LISA. The growth of indexin g and abstracting litera-
ture is shown in Figure 1 with three fitting curves, namely, linear, exponential
and logistic fitting. The literature grew rapidly from 1977 to 1990 and ap-
proached the asymptotic value after 1990. Obviously, the linear regression does
not fit the literature growth well except for the years immediately after 1977. The
exponential fitting cannot account for the literature growth in indexing and ab-
stracting at all. This shows that the literature growth in indexing and abstracting
cannot sustain a constant growth rate. On the other hand, the logistic fitting can
explain the literature growth in indexing and abstracting very well. The logistic
fitting curve is P=16000/{ ~+_m.muhnx1-©.wuEQLS\E }. The point of inflec-
tion of the logistic curve is In(18.534)/0.3319, i.e., 8.8 years after 1977. This sug-
gests that the literature in indexing and abstracting grew exponentially until
approximately 1986 and the growth rate slowed down after 1986, Indeed, the
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data suggests that the literature in indexing and abstracting leveled off and ap-
proached the asymptotic value after 1991. A dramatic drop occurred Um@@m:
1991 and 1993. It could be that LISA changed its use of descriptors at that time.
However, further study is needed.

Figure 1. Literature growth and linear, exponential and logistic fitting.
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3.2. Bradford-Zipf’s Plot and Core Journals

The journal distribution of the indexing and abstracting literature was fit to
the Bradford’s law by plotting the cumulative number of papers for each journal
versus the logarithm of its rank. The plot obtained in this study is o_omnn.ﬁo the
typical Bradford plot that has a characteristic smooth S-shaped curve, 2:3.50
final droop portion lying below the linear portion of the curve. The curve rises
gradually and nonlinearly for the first top twenty journals but then goes Bno:m.:
a linear portion. These top 20 journals may be considered as the core _.oE.sm_m in
indexing and abstracting literature. The core (top 20 journals) contained m.b@
papers (40 percent of the journal articles). The subject scope of the 20 core jour-
nals has been drawn from Magazines for Libraries, 2000, Ulrich’s International
Periodical Directory, 2001 and Web page of the journal. Sixteen out of twenty
core journals were published in the USA or UK in 1977-2000. ?.32 of them em-
phasize the coverage of the subject of indexing and abstracting in the area of in-
formation retrieval, information processing, organization of wzoi_oamw.
information systems and services, information management and bibliographic
control. Online (no.2), Econtent (n0.3) and Online Information Review (no.7)
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are selected by McCarthy (2000) as the most important journals of electronic and
online resources in libraries. In addition to Online and Econtent, two more jour-
nals that emphasize the subject of online databases, electronic information prod-
ucts, CDROM, electronic content and multimedia systems and services are
CDROM Professional (n0.9) and Multimedia World (no.10). As indicated by
McCarthy, three major information science Journals are JASIST (no.5), Informa-
tion Processing and Management (no.4) and Journal of Information Science
(no.13). They are all scholarly journals publishing information science research
papers. Indexer (no.8) covers all aspects of indexing. Knowledge Organization
(no.12), devoted to classification, indexing and knowledge representation. Cata-
loging and Classification Quarterly (no. 19) publishes both practical and theoret-
ical papers in the field of cataloging and classification. These three journals are
devoted entirely to the subject. One Journal related to medical information ser-
vices is Medical Reference Services Quarterly (no.16). Significantly, four of the
core are non-English journals. They are: the Russian journal, Nauchno
Tekhnicheskaya Informatsiya, (no.1); the German journal, Nfd Information:
Wissenschaft und Praxis (no.11); the J apanese journal Joho Kanri (no.17); and
Informatika (no.20), which was published in Yugoslavia.

3.3. Authors’ Distribution and Leading Authors

Giving every author of a paper one credit to measure author productivity, a
total of 13,864 authors, including senior personal authors, co-authors, and cor-
porate bodies, were retrieved from LISA. The vast majority, 10,311 authors
(74.5 percent), contributed only one article. On average, each author published
1.65 articles. The percentage of authors contributing only one article is much
larger than that of the original Lotka’s data of 60 percent. This indicates that au-
thors contributing to the subject are dispersed widely. Willett, the first leading
author in the field of indexing and abstracting, published 70 items in 15 years
(from 1977 to 1994). Tenopir, the second leading author, contributed 60 items in
21 years. O’jala, the third most productive author, produced 56 articles in ten
years; among them 55 were journal papers which he published by himself.
Hawkins, the most active author, kept working on indexing and abstracting,
from 1977 to 2000, and his total number of publications came to 54. Snow began
his research very late in 1984 and stopped in 1992. He became very active and
contributed 46 articles within a short time interval, i.e., 9 years. VanCamp and
Desmarais published their articles, 35 and 31 respectively, all in the form of jour-
nal papers. Williams was the most active author engaged in presenting works at
conferences, especially the National Online Meetings. The articles published in
proceedings constitute about 70 percent (27 out of 40) of her all publications. Rob-
ertson is the author who published 10 books, pamphlets or book chapters. Most
of these leading authors were either the single author or the leading author, ex-
. cept Willett and Lynch. Most of their works are co-authored. By examining the
descriptor field of each record of LISA, it can be found that information storage
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and retrieval, information work, subject indexing, computerized information
storage and retrieval, computerized subject indexing, searching, technical services,
online information retrieval, databases, information services, full-text and natural
language information retrieval, evaluation and specialized subject search and infor-
mation services are key concepts presented by the most productive authors.

** This study was supported by the National Science Council of Taiwan, Republic of China.
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