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ABSTRACT
THE LI TERATURE OF BI BLI OGRAPHI CAL CLASSI FI CATI ON: A
CI TATI ON STUDY TO DETERM NE THE CORE LI TERATURE

M chael Afol ab

Several papers and journals may be useful to students
of bi bliographical classification, but library science
i braries, for econonm c reasons cannot acquire all the
publ i shed papers and journals in the subject. They could,
however, acquire the papers and journals that are nost
likely to be useful.

The purpose of this study is to determne and identify
the following in the literature of bibliographical classifi-
cation published between 1960 and 1980: (a) the core journals
cited; (b) the core papers cited; (c) the core authors cited;
and (d) the characteristics of the cited literature by biblio-
graphic format, |anguage, subject, and age.

The met hodol ogy enpl oyed was the docunentary approach.
Data were gathered using the technique of citation analysis.
A total of 4,631 citations were gathered. The statistica
techniques applied to the citation data were Price Index and
Bradford's distribution.

The findings revealed that (a) nonographs were the nost
cited formof publication (57.2 percent), followed by journals
(31.1 percent); (b) English was the nost cited | anguage (89.8
percent); (c) psychology and conputer technology and its

application were the frequently cited subjects; (d) the
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anal ysis of the citations by age using Price Index indicated
that the literature was a 'research front' subject; (e) the

six core journals were: Journal of Docunentation/ Library

Resources and Techni cal Services/ Anerican Society for

Informati on Science Journal/ Library Association Record/

Aslib Proceedings/ and Library Science with Slant to Docunmen-

tation; (f) the two core papers were: Prolegonena to Library

Classification/ 3rd ed. 1967, by S. R Ranganathan, and

Classification and Indexing in Science/ 2nd ed. 1958, B. C

Vickery; (g) the only core author was S. R Ranganat han; the
highly cited authors were found to be socially linked to the
two nost active national classification research groups: the
Docunent ati on Research Group (India), and the British Classi-
fication Research Group; (h) the application of Bradford's
distribution to the data of this study showed that the data
on the cited journal titles and authors conformed to

the law, while there was |ess conformty in the data on the
cited papers.

It was determined in this study that there exist a
strong nunber of core journals but a weak core literature in
bi bl i ographi cal classification. The lack of a strong core
literature suggests that the know edge base in the field is

spread over many titles.



CHAPTER ONE
INTRODUCTICN

Saye;s defined classification as "the intellectual
process by which our mental concepts or pictures of things
are recognized to have likeness or unity and by this like-
ness or unity are set in relatien to one ancther. This.is

the logical and real meaning."l The focus of this study is

not classification in general, however, but rather "bibli-
ographical-classification" which is generally understood

as the arrangement by subject of beoks and other materials on
library shelves or in catalogs in an order that will be most
useful to readers looking for information. Bibliographical -
classification is thus a tool for achieving an important
obhjective, that is, providing a helpful order of books and
documents to information seekers and library patrons. It
occupies an important position in the organization of
information.

Like many other areas in iibrary and information science,
the literary oﬁtput regarding bibliographical classification
has been on a steady increase. Previcus research efforts
have provided us with information on such aspects of bibli-
ographical classification as its history, as in the works by
2

Comarcmi on the history of the Dewey Decimal Classification,

LaMontagne's history of American library classification,3
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and Metcalfe's work on the history of information retrieval
in Britain and America from 1876 to 19?6;4 its notable
personalities as in the works by Campbell on Bliss,5 Vann's
edited work on Melvil Dewey's enduring presence in librarian-
ship,6 Miksa's edited work on Charles Cutter, the library

7

systematizer,’ and Matthews' study of the influence of

Ranganathan on faceted classification;8 individual classi-

fication schemes shown in studies by Hoage on the Library of

9 and Shepherd's study on the possible

10

Congress classification,

use of the Colon classification in automated text retrieval;

and its theory as in Buchanan's theory of classification,ll

and Maltby's edition of Sayers' Manual of Classification.}?

Explaining the diverse possible approaches to a subject
field, Saracevic and Perk observed that:
There are numerous ways by which a subject
field can be analyzed: the history cf the
subject; the problems towards which it is
or was oriented; the content of accumulated
knowledge; its arts, practices and methodo-
logies; the social and cultural context, the
environment; the philosophy, the ethics; the
people in the subject; the education; the
communication meanslBChannels, media, patterns
and processes, etc.
Literature is the primary means of communication in a
subject, and therefore its analysis has the significance of
contributing to our understanding of an insight into the
subject.
One area of bibliographical classification still unex-
-
plored is the analysis of the characteristics of the
literature cited in its published sources. The cited

& , - - - . .
literature of a subject is a mirror of the communication



patterns in that field. Many citation studies have been
conducted in different subjects with the purpose of deter-
mining if analyses of their citations will reveal anything
useful about the importance of individual journals, éuthors,
papers, or the "hardness" or "softness" of a.subject field.
The findings of some studies generally have implications

for libraries' acquisition procedures, for instance,
recommending & few core journals established from a citation
study for acguisition. The results of other studies are,
however, communication=-oriented, revealing such patterns as
the citation behavior of writings in different languages, of
a group of researchers working in a special area cf a subject,
or of writings by authors in different gESgraphical regions.
Citation studies therefore attempt, in most cases, to deter-—

mine the patterns that exist in subject literature.

Statement of the Problem

Many research libraries in the past have attempted to
collect most published material, regardless of its usefulness
to the user. The increase in publication output, the cost of
published materials, and the economic realities of modern
times have made it increasingly difficult for libraries to
"continue such efforts. Tt is even more difficult for smaller
iibraries and for libraries operating on low budgets,

Most libraries have thus abandoned the idea of acqu-
iring every publication and have instead begun dealing with

the problem of identifying the most useful literature for
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acquisition. From the library patron's point cf view, a large
number of works published are useful, but the increase in the
number of these publications, their rising cost, and limited
library budgets in recent years have made it necessary for
libraries to identify and acquire only the most useful publi-
cations, thus providing maximum service with the minimum
amount of rescurces available.

Determining which publications would be most useful t;
users has thus been a problem of growing concern to
librarians. As far back as 1934, Bradford, a 3ritish libra-
rian, while studying the number of articles published on
applied physics and lubrication by journals, observed that a
small number of journals were more useful than a large number
of others, in terms of the articles they published.14 This
subseguently led him to formulate his theory which is often
referred to as Bradford's law. Tt is based on the idea that
a small number of Jjournals will publish more useful articles
on a subject than the larger number of journals. Fairthorne
described Bradford's law as "the root of technigues for

ll15

solving a particular prbblem. Donchue saw Bradford's

method as promising to be a "useful tocl in increasing the

effectiveness of library acquisition' pI‘DCEdUIES-“lG Brookes

commented upon the theory as follows:

It seems to offer the only means discern-
ible at present of reducing the present
guantitative untidiness cof scientific
documentation, information systems, and
library services to a more orderly state
of affairs capable of being rationai;y and
economically planned and organized.



Although the law was based on the productivity of
journals, its usefulness has been found to apply to citation
analysis--a technique of measuring literature usage through
citations. A number of studies that have employed this tech-
nigue are reviewed in the next chapter.

By applying the thexry to citations, a core literature
can be determined. The availability of a list of core publi-
cations on a specific subject not only points out to libra- =
rians the most useful and important publications in that
subject, but also saves libraries the expense of having to
acquire publications that are less useful. While discussing
the need for libraries to determine the most useful publi-
cations for acquisition, Kent observed that "the problem is
exacerbated by the increasing quantity of materials available
for acquisition which makes the selection process even more
<:‘.i:‘.f:i.cult'.."u‘8 This, according to him, leads the librarian to
(1) increase continuously the gquantity of material that is
acquired, (2) have the materials in close proximity, and
(3) have complete "runs" of materials, especially journals.19

Writers of subject literatures cite a variety of publi-
cations in different formats, languages, and subjects. They
cite articles published in a variety of journals that belong
to many subject fields. They also cite publications published
in different years; while some of these publicatiéns may be
recent in terms of the date in which they were published,
others may be old publications. Most library patrons,

however, expect libraries to meet their information needs by
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acquiring works that are likely to be useful to them. This
information need would require the acquisition of a large
number of works in patrons subject fields. 1In practical
terms, this may not be possible for many libraries because of
limited budgets. They would rather prefer tc acquire the
segment of literature and journals most likely to be useful,
and rely on inter~library lcocans for other publications that
are less sought. Suggesting a solution to the problem of
selecting library materials, Donohue observed:

A trivial soclution to the selection problem
would be tc obtain all of the pericdicals
published, or alternately, to obtain all of
those in a given subject area defined. The
first of these sclutions is an impossibility
and the second an absurdity in economic

terms. It is apparent that there exists a
point at which it is preferable to obtain a
copy of an article upon demand, rather than to
subscribe to the publishing journal on a
permanent basis. Present trends in the
direction of interlibraxry cooperation, as well
as improvements in the techniques for making
and triBsmitting copies, make this pcint very
clear.

Bradford's distribution makes it possible for the
identification of the most useful literature and journals
through its nucleus zone, which is the zone having the
highest concentration of citations. In guantitative terms,
the distribution divides the cited publications into zones
which range from the zone with the highest concentration of
citations to the zone with the lowest citations. Thus, for
a library school library to which this study is addressed,

an effective acquisition policy should be based on the

identification and ac@uisition of the literature and journals



most likely to be useful.-

On the average, there were 54 papers estimated to have
been published on bibliographical ciassificaticn for each of
the eleven years covered by this study. The estimated

figures, based on the papers indexed by Library Literature

are provided as follows: 1960 (52 papers), 1962 (53 papers),
1964 (40 papers), 1966 (31 papers), 1968 (52 papers), 1970
(60 papers), 1972 (70 papers}), 1974 (63 papers), 1976 (&9
papers), 1978 (77 papers), and 1980 (29 pabers). There were
also ninety-three jcournals that published articles on the
subject of bibliographical classification. It is the con-
tention of this study that all of these publications, as
well as those published in the years ncot covered in this
study, are potentially useful to library users, but because
-of 1limited budgets, space, increasing number and cost of
publications, libraries, particularly library school
libraries, may not be in a position t0 acquire them all.
Library school libraries can only acgquire those publications
that are of the greatest potential use. .

The guestion then for librarians faced with this
problem is: What is the segment of this literature and
journals that will most likely be useful? It is this segment
of most useful literature and journals (termed "core litera-
ture" and "core Jjournals" respectively) that this study is
attempting to identify for libraries, particularly library
school libraries, that are acquiring publications on bibli-

ographical classification. The research guestion for this
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study, therefore, is: Are there core literature and core
journals in the literature of bibliographical classification
that would be more useful in library school libraries than
would the rest of the literature?

Determining such a list of core literature and core
journals in bibliographical classification, it is suggested
here, would £ill the present vacuum which results from the
lack of such knowledge; it would be based moreover on an
objective method of citation analysis instead of relying on

subjective judgment as has been done in the past.

Statement of Purpose

The primary purpose of the study is to analyze the
citations gathered in order to determine and identify the
core literature as represented by the most cited journals in
the literature of biblicgraphical classification. The papers
that will bé identified as "core" will be the ones with the
highest concentration of citations. These papers, within
the context of this study, are the more significant and more
useful from the library patron's point of view than other
papers with lower citations. By identifying these core
papers, this study is drawing the attention of librarians of
library school libraries to them, for the purpose of their
being acquired, if they have not yet been acquired. After
identifying these papers, the study will examine their
~subject contents to determine whether they deal with topics

" on traditional enumerative classification or on modern



classification based on facet analysis.21

The journals determined as 'core'! will be the ones
having the highest concentration of citations. They are
considered by this study to be the more significant and more
useful than other journals with lower citations. It is the
contention of this study that the core journals are the ones
that must be given top priority in the acguisition of journals
on bibliographical classification.

The second purpose of this study is to analyze the
citations by authorship to determine and identify the core
authors ¢ited in the literature cf biblicographical classifi-
cation. The existence of core authors in bibliographical
classification would suggest that there exist a group of
authors whe could be regarded as "leaders" in the field in
terms of their significant contributicns to the field through
the generation of original ideas which may impact the field.
Information about leadexrs in a subject field is therefore
improtant from the thecretical point of view. Information
about c¢ore authors in a field could also be valuable to the
librarian acquiring publicaticons in that field. He could use
his judgment to include some of the published writings cof the
core authors in his collection.

The third purpose of this study is to examine the pat-.
terns of cifations according to the following characteristics:
fermal, language, subject, and age. The findings on these
characteristics are meant to provide a better understanding

of literature use in the field. It is the contention of
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this study that in addressing the problem of core literature
and core journals in bibliographical classification, it would
be useful to include other features of the literature of the
field. These other features or characteristics are discussed
in terms of their usefulness to the librarian acguiring pu54
lications on the subject.

The purpose of the distribution of citations by format
of publications is to determine the variocus formats in which
the publications cited in bibliographical classification
were published. The finding arising from this analysis will
provide the essential information on the more frequently cited
publication format for the purpose of drawing the attention
of librarians to them so that they can be emphasized in the
acqguisition of publications on the subject. For instance, if
monographs were found to be the more fregquently cited publica-
tion format, the implication will be that, the acquisiton of
moncgraphs in bibliographical classification should be
strongly emphasized.

The purpose of the distribution of ¢itations by language
is tc determine the more frequently cited languages in bibli-
ographic classification and draw attention to them, For
instance, if English was the dominant language cited, the
implicaticn for acquisition is that the acquisition of English
language publications should be emphasized in the process of
acguiring publications con bibliographical classification.
Information about the more frequently cited languages in

bibliographical classification would be useful in the
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acgquisition process.

The purpose of the distribution of citation by subject
is to determine the extent to which the literature of subjects
other than library and information science have been cited in
the literature of bibliographical classification. If will
~ then identify the non-library science subjects cited; from
these, it will identify the more freguently cited subjects
and discuss how they are related to the field of bibliogra-
phical classification. The acquisition implication of this
characteristic is that there is need for the acguisition of
publications on other subjects that are frequently cited in
the literature of bibliographical classification.

The purpose of the distribution of citations by age is
to determine whether the literature cited in a particular
~ year is largely made up of current or retrospective publica-
tions.

If the citations for a particular year revealed that
current publications were more frequently cited than retros-
pective ones, the indication, using Price Index, which is to
be described later, is that the literature for that year was
a research front subject. In other words, much research
activities took place that year. If on the other hand, the
citations made in a particular year revealed that retro-
spective publications were more frequently cited than
current ones, the indication, again according to Price Index
is that, the literature was ‘archival.! If, however, there

were more years belonging to the former category; it would
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be inferred that much research activities took place in

bibliographical classification during the period studied.

Assumptions

The following two assumptions are made in this study:
(1) citation is an indicator of literature use;

(2) the number of works that cite a given paper is an
indicator of the significance of the work cited.

Scope

The investigation is an attempt to determine a core
literature in bibliographical classification by analyzing
the cited literature of the subject from 1960 to 1980 at two
year intervals. The rationale for the selection of this
particular period is provided in Chapter 3 under "Sample."

It covers the languages of the publications that are indexed

in Library Literature during that period. It also covers
monographs, journals, and dissertations published during the

same period.

Definition of Terms

The following terms are defined within the context of
this study:
1. Age of a citation refers to the year in which a cited
paper was published.
2. Author refers to the writer(s) of a cited paper.

3. Bibliographical Classification is used in the sense

that it serves as a heading in Library Literature,

Library Science Abstracts, and Library and Information
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Science Abstractg, where it embraces works about the

organization of knowledge that employs schemes of
document classification based on notational symbols,
Although masters theses are embraced by this defini-
tion, they were excluded from the study because they
were mostly not available. Eight of them were pub-
lished during the years covered by this study. It
was, however, felt that their non-inclusion would
not seriously affect the results of the study:

also excluded were the following which were
considered to be not specifically on bibliographical
classification: '"thesaurus," "indexing," "subject

headings,”" and "automatic classificaticn." They
are meant for producing. alphabetical subject indexes
whereas bibliographical classification is designed
to arrange publications on library shelves.

Some of the papers indexed under these "see also”
headings, however, no doubt contain sections that
were relevant to bibliographical classification.
Indeed it is because of their relatedness in subjegt
content that the device of "see also" was employed.
By eliminating the "see also” references from this
study, some useful materials related to bibliogra-
phical classification may have been excluded.
Although the inclusion of some of these items might

in some ways have strengthened the study, it was

felt that the subject field under consideration
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would have sprawled beyvond the specific domain
and into the bhroader field of indexihg. Since this
study is a citation study specifically of the
literature of bibliographical classification and

not of indexing, it was decided that the entries

under the "see also" references would be eliminated.

Citation in this study is an item referred to in the
body of a written text, as a footnote or at the end
of a paper. Citation frequency for journals,
authors, and papers represents the number of papers
£hat cited them. \

Core publications: There is no standard definition
in the literature for the terms "core literature,”

"core journals," and "core authors" which are used

-in this study. They are, however, defined in the

sense in which they were used in the bibliometric
works cited after each of the following definitions:

a. Core literature refers to the cited papers

identified in the nucleus zone of Bradford's

distribution.22

b. Core journals refer to the cited journals

identified in the nucleus zone of Bradford's

distribution. 2326

c. Core authors refer to the cited authors identi-

fied in the nucleus zone of Bradford's distri-

bution.z?

Item {(citing) is a published writing on biﬁliogra-
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phical classificaticn. This could be a journal
article, a dissertation, or a monograph. Where
separate contributions have been made in a
monograph, each contribution was taken as a unit
or item. Each edition of a publication was
treated as an item.

7. Language refers to the language in which a cited
papef was written.

8. Paper refers to a journal article, monograph,
technical report, conference publication, thésis,
or dissertation cited. |

9. Significance is used in this study to indicate

the zenes in Bradfeord distribution. 2one 1 is

defined as most significant. 2one 2 isg less

significant than Zcone 1, Zone 3 being less
significant than Zone 2, and so on. The term
significance is used interchangeably with
importance.

10. Format as used herein refers to the physical
appearance of a cited item. It might be a
journal article, monograph, dissertation,

conference proceeding, technical report, etc.

Crganization of the Study

- This study is organized into the following six chapters:
Chapter One introduces the study by stating its problem,

purpose, assumptions, scope, and the definition of terms used..
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Chapter Two reviews some previous studies on citation analysis.
Chapter Three describes the procedures of collecting and
analyzing the data for the study and the statistical techni-
que employed to determine a core literature, core journals
and core authors. Chapter Four tests for the existence of a
core literature, core journals and core authors using the
Bradford's distribution. Chapter Five describes the
characteristics of the cited literature by bibliographic
format, subject, age, and language of publication. Chapter
Six summarizes the findings, discusses its limitations,
concludes the study, states its significance, interprets the

findings, and suggests areas for further studies.



17

Notes for Chapter One

lw. C. B. Sayers, Quoted by J. Farradane, "Fundamental

Fallacies and New Needs in Classification," in The Sayers
Memcrial Volume, edited by D. J. Foskett and B. I. Palmer
(London, The Library Association, 1961), p. 120.

23. P. Comaromi, Eighteen Editions of the Dewey Decimal
Classification (Albany, Forest Press, 1976), 678p. (rev.
version of Ph.D. thesis, University of Michigan)

3. E. LaMontagne, American Library Classification,
with Special Reference to the Library of Congress (Hamden,
Conn., Shoe String Press, 1961), 433p.

3. W. Metcalfe, Information Retrieval, British &
American, 1876-1976 (Metuchen, N. J., Scarecrow, 1976),
243p.

59. J. Campbell, "Short Biography of Henry Evelyn Bliss
(1870-1955) ," Journal of Documentation 32 (1976): 134.

6s. x. Vann, ed., Melvil Dewey, His Enduring Presence in
Librarianship (Littleton, Colo., Libraries Unlimited, (1978),
278p.

7P, L. Miksa, Charles Ammi Cutter, Library Systematizer
(Littleton, Colo., Libraries Unlimited, 1977), 344p.

8s. o. Matthews, "Influence of Ranganathan on Faceted
Classification" (Ph.D. thesis, Case Western Reserve
University, 1980), 197p.

%A. A. L. Hoage, "The Library of Congress Classifica-
tion in the United States: A Survey of Opinions and
Practices, with Attention to Problems of Structure and
Application” (D.L.S. thesis, Columbia University, 1961)
245p.

10M. A. Shepherd, "Colon Classification As a Basis for
Automated Full Text Retrieval" (Ph.D. thesis, University of
Western Ontario, 1978), 28lp.

11p. Buchanan, Theory of Library Classification (London,
Bingley, 1979)

12, Maltby, Sayers' Manual of Classification for
Librarians, 5th ed. (London, Deutsch, 1975)

137, saracevic and L. J. Perk, "Ascertaining Activities
in a Subject Area through Bibliometrics Analysis," American
Society for Information Science Journal 24 (1973): 120.




i8

4Samuel Clement Bradford, "Sources of Information on
Specific Subjects,” Engineering 137 (1934): 85.

13reobert A. FPairthorne, Preface to Understanding
Scientific Literatures, by Joseph C. Donohue (Cambridge,
Mass.: The M.I.T. Press, 1973}, p. Xi.

16Joseph C. Donohue, Understanding Scientific Literatures:

A Bibliometric Approach (Cambridge, Mass.: The M.I.T.
Press, 1973}, p. 23.

175, c. Brookes, "Bradford's Law and the Bibliography
of Science,” Nature 224 {(1369): 953.

18Allen Kent et al., Use of Library Materials: The
University of Pittsburgh Study (New York: Marcel Dekker,
1979), p. 2.

19

Ibid., p. 3.

ZODonohue, Understanding Scientifi¢ Literatures, p. 19.

215. R. Ranganathan, "Library Classification Threough
a Century,"” in Classification Research: Proceedings of the
Second International Study: Conference held at Hotel Prins
Hamlet, Elsincre, Denmark, 14th to l8th September, 1964,
ed. Pauline Atherton (Copenhagen: Munksgaard, 1965),
p. 18.

22william A. Brace, "A Citation Analysis of Doctoral
Dissertations in Library and Information Science, 1961-
197¢" (Ph.D. disserxrtation, Case Western Reserve University,
1975), p. 85.

231pid.

24G. S. Cline, "Application of Bradford's Law to
Citation Data," College & Research Libraries 42 (1981):
53.

2sJames C. Baughman, "A Structural Analysis of the-
Literature of Sociology," Library Quarterly 44 (1974):
293. _ -

26Donohue, Understanding Scientific Literatures, p. 82.

27Braca, "A Citation Analysis of Doctoral Pissertations
in Library and Information Science,”" p. 85.



CHAPTER TWO.
REVIEW OF RELATED LITERATURE

Mast documents rely to a large extent on previously
ﬁublished information sources. A scholarly paper is usually
considered as one that links the paper with previous work |
done. Infact, one of the important criteria for publishing
in scholarly journals is the provision of citations in
articles for publication. The literature cited by writers
contain patterns which are of interest to bibliometricians.
By exploring the full ramifications of the patterns
existing in the literature cited by writers, they are
shedding light on the features of a subject and such infor-
mation offers the librarian, the student, the teacher, and
the sociclogist of knowledge a type of statistic not yet
Iconsidered, but which can complement the traditional apprcaches
to the study of ccllection development and communication.
Citation analysis can be applied to any subject area so long
as large data can be gathered.

The literature on the use of citation analysis for
examining the communication patterns and literature use is
very extensive. It has been applied in previous studies to
gain a better understanding of the literature cited in many
subjects in the humanities, natural and social sciences. It

has also been applied to determine and identify a body of
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writings that will be most useful from the library patron's
view because of the high citations they received. This
chapter will review some important writings on the following
characteristics: Dbibliographic format, language, age,

subject of citations and the core authors, papers and’ journals

cited.

Age of Citaticns

The agelof publications cited is one common charactéri—
stic often measured by citation analysts. For instance, it
is generally believed that scientists make less use of older
literature, whereas the reverse is the case for the humani-
ties. These observations came from citation studies. Line
and Sandison's study, however, showed that the present
interpretation of citation studies must be modified with
particular regard to the age of literature. In their paper,
they attacked the concept of "half-life" and pointed out
that such a measurement over-simplifies literature use. The
concept of exponential decay or decrease in literature use is
also attacked by them with the argument that the process is
not smooth and that important papers continue to be cited.
Supporting their case, they traced the latter references made

to articles in the first number cof Physical Review for 1960.l

Line found that those articles cited heavily during the years
immediately after their publication were also cited more
heavily during the following twelve years. On the other hand,
those with few citations in the early vears were also cited

less frequently as time passed.2 A measure that was proposed
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by Price enables one to demarcate the current literature

from the retrospective literature. The measure is based on
the proportion between the citations to the last five years
and the total citations made in a given year. If a propor-
tion of 42 percent or more is obtained, this is an indication
that a substantial amount of current papers may have been
used. Percentage figures lower than 42 percent suggest that

a large amount of older publications were used.

Language of Citations

Cited publicaticns are also often analyzed by language.
Citation studies in the western world have indicated that
English-language writers refer mostly to materials in that
language.

Batts, working on modern-language étudies, concluded
that languages other than those of the author and his topic
are virtually ignoréd.4 Louttit discovered that in psycho-
logy, references made to writers in English-language journals
were 92.5 percent to English-language works; in German
journals, 91.1 percent to German, in French Jjournals, 64.6
percent to French. Citation studies in the English language
indicate that about 90 percent of citations are to English-
.1anguage materials and 10 percent to foreign languages.5
Laosunthara's study on geoclogy alsc indicated that less use
is made of foreign-language materials.6 Forster reported
that only 7.4 percent of the total references in library
science periodicals were to items published outside the

Uniteq States and that those were mostly English.? A study
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by Salton on information science literature revealed that
of the top thirty-nine authors cited, thirty-five were
Americans and four were British.8 One unusual exception is
the study by Simonton who discovered that in two English-
language source journals in the fine arts, more than half of
the references were to materials in foreign languages.g

The problem of less use of or non—usage of foreign-
language materials could stem from ignorance of the language
concerned. ©One seldom cites publications in languages that
one cannot read. The communication gap can be bridged only
if one knows other languages or has relevant papers trans-

lated.

Formats of Citations

Penner reported that serial and non-serial items in
library and information science are cited almost equally,
with the non-serial category including 93 percent monographs

10 Brace, La Borie, and Halperin

and 7 percent reports.
studied dissertations to reveal the literature characteristics
in the subjects they studied. Brace found ah almost equal
distribution between-book and journal literature (monographs

1 while La Borie

38.9 percent, and journals 33.0 percent)l
and Halperin reported that 43 percent of all citations

were to books, 23 percent were to journals, and a very large
percentage {21 percent) were t¢ unpublished materials (which
was largely due to historical dissertations).12 Fenichel,

in an earlier investigation on information science literature,

(based on Annual Review of Information Science Technology)
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showed that journals and reports were the most important

13

sources in that field. Stewart's study of the literature

of political science revealed that 66 percent of citations
were to monograpﬁs while 23 percent were to journals.14 In
some physical science subjects, however, there are more
citatiens to journals than monographs. Fussler, for instance,
obtained 92.7 percent for journals and 5.2 percent for mono-
graphs in chemistry and 91.8 pefcent for journals and 7.7
percent for monographs in a citation study of physics

literature.15

Subject of Citations

Pope reported the proximity of the two fields of
library science and information science in that they had two

core journals in common: Library Journal and Special

L.ibraries. Nine other journals overlapped the two fields.
He concluded that although information science is a broader

field in terms of subject breadth than library science, it is
16

narrower than science. Saracevic and Perk found educaticn

to be the largest single "other area" contributing to the
literature of librarianship. The next closely related
subject area was administration-- the management of people,

17

resources and systems. Cline and Barnard reported that the

subjects closely related teo library science were: history,
18-19

E

sociclogy, education, literature, and technology.

‘Core Literature

Most of the citation studies in Library and information
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science afe aimed at identifying "core“'literature,Ieither
core journals or classic papers central to the subject field,
In 1950, Hart undertook the first citation analysis in
library science. He studied the periodicals of professional
librarianship and identified the twenty most cited library

science periodicals, with Library Journal ranking first. His

sources of reference were the 1945-1949 volumes of six
'1ibrary science periodicals.20 Reviewing Hart's study five
years later, Harvey observed that "Hart's study confirmed the
- fact that a few periodicals carry the bulk of the pfofession's

important articles."2l

Two years after Harvey's article was
published, further data on c¢itation characteristics of

library periodical literature were provided by Barnard, who
based his reference analysis on seven professional periodicals
and produced a list of the ten most cited periodicals, with

22

Library Journal again leading. Nine years later,

Gilchrist sought to identify key documentation fjournals by
analyzing the periodical titles most frequently cited in
articles in nine prominent source journals from 1960 to 19%64;
he produced & list of the ten most frequently cited perio-
dicals in the 1960~19%64 articles that accounted for 52f3 per-
cent of all citations.?>
Two- years later, Little, using a Blend of ¢itation and
content analysis on use and users of library literature,
produced a list of the twenty most cited journals.24 In the
same year, Forster studied the development of library school”

periodical resources for graduate programs specifically in

the area of foreign and international journals. Counting
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references in non-United States library journals in the
1963-1965 issues of five American iournals, he found that
7.4 percent of total references were to library science
periodicals published outside the United States, 51.0 per-
cent of these being in English; he also identified the twenty

most cited journals cf which the Unesco Bulletin for Libraries
25

was highest followed by Zentralblatt fur Bibliothekswesen.

O0f concern to Sumner were the citation patterns in the
broad field of librarf science on an international basis.
Analyzing references in the 1950-~1961 issues of Libri (ex-
cluding the 1954 1ssues) in terms of their form, title dis-
persion, language distribution, time span, and subject dis-
persion, she provided a list of the eighteen most cited
journals accounting for 50.4 percent of the total citations.

Zentralblatt fur Bibliothekswesen was first, Libri was second,
6

and Library:. Journal was third.2

While Sumner was interested in the broad field of library
science, Lehnus was more interested in the sub~fields of the
subject. L1n 1971, he studied education for librarianship.

By analyzing citations in the 1960 to 1970 issues of Journal

of Education for Librarianship (JEL), he found that the {en

library science periodicals most frequently cited in JEL
represented 79.8 percent of the 210 citations, whilst the
other 20.2 percent were distributed among twenty-six period-
icals.27 In a doctoral dissertation in 1973, he analyzed
references to subject cataloging and identified the signi-

ficant authors and writings. He identified 184 frequently
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cited works in cataloging, 82 (44 percent) works of which
were monographs, 73 (40 percent) were periocdical articles,
and 29 (16 percent) were other contributions. 28

Dansey, in the same year, undertook a citation analysis
of some English-language information science journals and

found that a few journals provided most of the citations.

These were: Journal of the American Society for Information

Science (106 citations), Journal of Documentation (59 cita-

tions), Aslib Proceedings (34 citations), and Information

)'29

Storage and Retrieval (23 citations

Two years later, Brace, using 202 dissertations written
between 1961 and 1970 in American library schools, analyzed
20,298 citations and reported the absence of a core litera-
ture, although he noted tne existence of a weak core of
significant authors in the literature of library and infor-
mation science.-?

Other writers who have identified core journals in the
subjects they studied are Lawani on the literature of
agriculture,3l Saracevic and Perk on the literature of
library and information science,32 and Brookes on science. 33
Perhaps, the writer who has most extensively studied the
phenomenon-of "high-concentration™ of citations is Garfield,
who has published many papers on the most cited papers,
authors, and journals in different subject fields, most
notably in the natural sciences.>4

Most studies that utilized the Bradford's distribution

to determine a core literature, authors, and journals have
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based their findings on one of two formulations--the so—h
called "verbal”" and "graphical" formulations, but the latter
has been the most commonly applied using a mathematical

35 Leimkuhler,

method of formulaticn developed by Brookes.
who developed a model based on Bradford's verbal formulation
and who tested his model against empirical data, found close
agreement between the observed and the theoretical distribu-
tions. 36 Baughman also applied the verbal formulation of
Bradford's law to the cited journals in sociology and
reported that the data used conformed to the law,s’ However,
few studies have applied the verbal formulation of Bradford's
law to corroborate the formulation. This could possibly be
due to what Wilkinson described as "the difficulty in thisg
case of establishing the nucleus and hence the starting point
of the geometric progression."38 Her study introduced two
formulae which enable the two Bradford's formulations to be
tested to determine which conforms more to Bradford's law.
Praunlich and Kroll propcsed a new formulation based on
Wilkinson's formulations and claimed that theirs was an
improvement over Wilkinson's in terms of accuracy of predic-
tion.3?2 Cline applied Wilkinscon's formulae to citation data
in library science and reported the appropriateness of apply-
ing Bradford's law as a test of the data she used. 40

In recent years, significant advances have been made in
the area of model formulations, all in an attempt to build

on the Bradford's distribution and law. Some recent models

by Bookstein, Pratt, and Price?1/42:43 nave contributed to



28

cur understanding of the Bradford's distributicon. Of these
models, the one that attracted the attention of soma
bibliometricians is that of Price, which is still at the
experimental stage. Price proposed a general bibliometric
theory based on a hyperbolic curve, which he called the
Cumulative Advantage Distribution. The theory unifies the
diverse phenomena as article scatter, wealth distribution,
scientific authorship, and an article's citation accumulation.
Price described his theory as having a single—edged Matthew
effect, that is, success is rewarded but failure has no
consequenceé.44 | |

Despite the models proposed in recent years, most
studies continue to apply Bradford's distribution either in
the verbal form as it was originally stated or use the graph-
ical formulation based on the study by Brockes and Groos,
improved on the earlier graphical formulation of Bradford.45:46

From the foregoing review, two important conclusions
can be drawn. First, there is nco doubt that citaticon analysis
has been shown to be a useful objective alternative technique
cf analyzing the use of publications. Secondly, the number of
studies focusing on the problem of most cited literature and
journals is increasing. This may be attributed to the growing
concern of librarians for the selection problem. With tﬂe pro- -
liferation of publications in most subject fields, such studies
become necessary since many libraries may not be able to

acquire all that is published in a subject field. The tech-

nigue of citation analysis, however, has thus far not been



29

applied O the literature of bibliographical classification

.+ ify a core literature and core journals, if they do

to iden'

indeed exist.
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CHAPTER THREE
METHODOLOGY

This chapter discusses the methodology that was employed
in this study, t@e justification for the period chosen, the
operaticonal definition of the citation characteristics and
procedures adopted, the statistical technigues ultimately
selected and empleoyed, and the raticonale for employing them.

The methcd that offers the greatest promise of objecti-
vity in this inguiry is citation analysis. This method
involves the analyses of citations at the end of papers with
the obkjective of identifying the characteristics of litera-
ture usage through those citations, Commepting on the need
to cite fellow scientists who have made previous contributions,
Merton observed:

We know that he will be under pressure to
make his contribution to knowledge known
to other scientists and that they, in turn,

will be under pressure to acknowledge his
right to intellectual property.l

The number of times a work or an author is cited should
be an indication of the influence of that work or author
compared to others. These thoughts on the significance of a
frequently cited work were expressed by Garfield when he
observed: |

High citation counts reflect impact but

may not reflect intrinsic worth. The data
obtained from citation analysis are always
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relative rather than absolute.2
Similar observations were made by Price who noted that:
Clearly the citing of a paper does not
necessarily imply it has been read and even
more certainly not all papers read are cited,

but there is some significance to such
citation. -

One limitation of citation analysis is that not all
papers cited are read and not all papers read are cited. An
author might not have actually used the paper cited although
the citation of that paper gives an impression that it was
actually used. It is also possible that an author might have
cited only a part.of the papers read. This may be due to the
unavailability of the relevant papers, forgetting to record
the source from which information was obtained and failure to
acknowledge writings of others when information in these
writings had been used.

Another limitation of citation analysis is its res-
triction to documents examined, particularly to journals.
This cbviously does not provide a clear picture of the total
communication system in the field. Although sampling is
essential in research, the strength of citation analysis
rests on the gize of the sample. This therefore calls for
the analysis of a large part of the literature if valid conclu-
sicns are to be made. Citation analysis does not involve
the analysis of the subject content of the documents cited;
therefore, it is necessary to gather large guantities of data
before conclusions are made.

Despite these limitations, citation analysis is the one
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bibliometric method that has been used extensively, particu-
larly in the sciences, to study communication patterns and
seek the most useful literatures. Some reasons adduced for
the popularity of the method are: ({1} citation analysis dces
not'require the active cooperation and participation of the
individual scholars: (2) citation analysis does not limit
the investigator to subjects as they exist within limited
geographical areas or institutional settings, since what is
actually being analyzed are artifacts of research and deve-
lopment; and (3) citation analysis can be accomplished without

the assistance of highly-trained subject specialists.4ﬂ

Sample

With the publication in 1933 of the first edition of

Colon Classification by S. R. Ranganathan, bibliographical

classification entered a new period which was described by
Ranganathan in a paper at the Elsinore Conference on
Classification Research as the Faceted Perioc’i.5 Through the

early editions of the Cclon Classification and the first

and second editions of the Prolegomena to Library

Classification, Ranganathan expounded his concept of facet

analysis. The use of the Colon Classification, however, was

largely confined to India, its country of origin. It was not
adopted by libraries in the western world because they were
.already using traditional classification schemes like Dewey
Decimal Classification and Library of Congress Classifica-

tion and found it expensive and disruptive to change to a



37
new system. Furthermore, the Coleon Classification was
considered to be inclined towards oriental philosophy and

culture.6 This lack of enthusiasm for the Colon Classdfica-

tion in the western world perhaps accounted for the slow
advance of facet analysis in classification.

In 1955, & memorandum was published by UNESCO on the
need for a faceted classification as the basis of all methods
of information retrieval.7 The fellowing observations were
made by the Classification Research Group (England) in the
memorandums

The Classification Research Group is

convinced that many weaknesses of existing
classification and other methods of infor-
‘mation retrieval are due to an insufficiently
searching consideration of principles on the
part ¢f their makers. Other weaknesses are
due to the failure of an actual classification
to conform with its stated principles.

The Classification Research Group embarked on research
into facet classification. It was, however, not until 1960
when Brian Vickery, an eminent British 1ibrarian and a
member of the Group published the first textbook for the
Classification Research Group on the construction and use
cf faceted classification schemes.g

The earliest faceted scheme to be published after
Vickery's publication was the faceted classification for
engineering brought out in 1961 by Binns and Bagley.lo
Other faceted classification schemes began to emerge in the

11-16

early sixties. Summarizing the progress made at the

time, Mills reported that:
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... 1t is hardly an exaggeration to say
that the major problems of compiling
special classifications had been mastered
by the end of the 1%60s, although numerous
improvements in detail and in metho§7of
application are obviously possible.

It is perhaps in recognition of the work of the Classi-
fication Research Group (England), and Vickery in particular,
on facet classification that he was invited to deliver a
paper cn facet classification at the fifth of a series of
seminars on Systems for the Intellectual Organization of
Information conducted by the Rutgers University Graduate
School ¢f Library Service in 1965.18

Essentially, the basic difference between the older
enumerative classification schedules and the new faceted
schemes according to Mills is that:

The former are inconsistent in their method
of division, unconscious of the need for a
preferred citation order in any one class,
and inconsistent and unpredictable in their
provision, positionally and notationally,
for compound subjects (whether this is by
enumeratiocn or by synthesis}. Faceted
classification introduces consistencyi
conscious pattern and predictability. 9

The choice of the year 1960 to begin the study is
therefore important in that it is the culmination of the
Classification Research Group's {England) years of work which
led to the appearance of the publication that would guide
librarians in the construction of special subject classifica-
tien schemes based on facet analysis. Prior to this publi-
cation, research in bibliographical classification had

largely been individual efforts, but this publication is

significant in that it is the outcome of years of research
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by the first research group tc be founded in biblicgraphical
classification. Librarians of special libraries who had
become dissatisfied with the application of the traditional
enumerative classification schemes, now have at their
disposal a guidebook for constructing classification schemes
suitable for organizing their library collections. They have
at their disposal principles that could guide them in
constructing detailed subject classification which the
general enumerative classification schemes lacked. Referring
to the significance of the publication, Salvan observed that
"le guide pratigue qu'il % récemment €labord sont de nature
4 apporter une aide aux constructeurs de systémes spéciaux.”
/ that Vickery's practical guide has proved useful to
constructors of special cléssification systems/ 20
Vickery's publication, together with papers published
in the early sixties probably accounted for the creation

of a sub-heading for facet classification beginning from the

1961-1963 issue of Library Literature. It is probably

because of the significance of Vickery's‘publication that
it was translated for use in Neorwegian in 1962, French in
1963, German in 1969, and Italian in 1972. The publication
is therefore a landmark in the history of bibliographical
classification, and its publicatiog likely influenced the
faceted classification schemes published soon afterwards,
thus marking an important sub-period in the fifty years of
the Facet Period.

Two vear intervals were established from 1260 to 1980
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as the years from which citation data would be collected,
1t is the contention of this study that such a sample would
be sufficient to achieve the objectives of the study. A
wider year interval was not choéen because it might not
yield sufficient citations on which to base the study.

The sample for this study comprised 4,631 citations
obtained from the literature of bibliographical classification
published at two-year intervals-- i.e., every other year--
between 1960 and 1980. The two-year intervals were decided
upon because it was felt that over such a long period, any
possible skewing resulting from use of only partial data
would be ameliorated, while at the same time the body of

data would be reduced to a manageable size.

Data Collection

The following steps were taken in collecting the
relevant data:
1) From under the term "Classification" in Library

Literature, Library Science Abstracts, and Library and

Information Science Abstracts, the references listed were

copied to 5 x 3 inch cards, with the exception of entries

on the following see also references: "Thesaurus,” "Subject
headings,” and "Indexing," entries on automatic classification

were also excluded because, as pcinted out in Chapter One,
they are used in alphabetical subject indexing systems
rather than for classifying publications and arranging them

on the shelves. Some citations to documents treated classifi-
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cation and indexing together. This was usually determined
through the the title of the documents as given in the
citation information. In the case of monographs, the
chapters on bibliographical classification were determined

through the chapter headings in the table of contents. A

good example is Bakewe;l's Classification and Indexing
Practice where the table of contents revealed some chapters
on bibliographical classification and others on indexing.

In the case of journal articles also, the titles provided

by the citations were used to determine whether classifica-
tion and indexing wére treated together. Since journal
articles do not have table of contents as in monographs,

and since there was usually one sequential list of
references to the two subjects in one articie, it was there-
fore not possible to distinguish citations on bibliographical
classification from those on indexing. Their citations
were, however, included in the study.

2) The citations in the fcllowing publication formats
were analyzed: journals, monographs and dissertations.
Technical reports and conference proceedings were alsc analyzed -
for their citations, but because they were published in
monographic form, they were classified as monographs. As
pointed cut in the opening definition of bibliographical
classification, masters theses were excluded because of their
unavailability..

3) The citations were recorded with one cited item on

one card. An entry for each document was followed by the
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citation entries. Citations to conference proceedings and
technical reports that were not published as a monograph
were classified under the headings, "Conference Proceedings”
and "Technical Reports.” Those that were published in
monographic form were treated as monographs. The biblio;
graphic information on the citing publication was copied
onto the card containing the information on the cited item.
4) A total of 596 items were compiled on the subject
of bibliographical classification from the sources mentioned
in step 1 above for the following years in the two-decade
period studied: 1960, 1962, 1964, 1966, 1968, 1970, 1%72,
1974, 1976, 1978, and 19%80. A breakdown of these items showed
that 505 (84.7 percent) were journal articles, 85 (14.3 per-<
cent) were monographs, while 6 (1 percent) were doctoral
dissertations. Of the 596 items listed, 334 items were
analyzed for the study because they were found to contain
citations. Of these, 268 items were ijournal articles, 60
- were monographs, while 6 were dissertations (Appendix 4}.
Of the 596 items, 93 (15 percent) were not available for
analysis, and 169 (28 percent} had no ¢itations. A total of
4,631 citations were collected in the 334 items, and these

constitute the data base for the study.

Data Analyses

The characteristics examined in this study and the proce-

dures adcpted are described as follows:
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Author R
The entire citations were arranged in one alphabetical
sequence. The citations made to each author (including
corporate authors) were counted and recorded. Where a cited
work had more than one author, each named author received
one recording. For instance, in a work by A. Neelameghan
and M. A. Gopinath, each author was assigned one score. Works
that lacked indication of authorship were not included in the
analysis. The authors were then ranked by the citations they
received ranging from the highest to the lowest in a frequency
.distribution table. The verbal and graphical formulations of
Bradford's law were then applied to the authorship data to
determine the core authors. The procedure in the application
of the two formulations on the data is discussed later in this

chapter.

Format

The biblicgraphical information for each citation wasg
examined to determine if it was a moncgraph, journal, thesis,
technical report, or cof some other format. The bases for this
‘determination were as follows: imprint was used to identify
monographs; numbering sequence of a publication identified
journals; the word "report" represented a technical report;
conference proceeding was identified by the word proceeding;
thesis was identified by the word thesis or dissertation; the
word mimeograph identified mimeograph copies; the words

letters or personal communication identified correspondence;
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while the abbreviation A-V followed by words like film-
strip, identified audioc-visual materials. The distribution
of citations by form of publication was then converted to per-
centages to determine their distribution. An alternative
procedure was to examine the cited documents physically,
but since these were scattered in many libraries, this
approach was considered unfeasible for this study.

The approach taken by this study is valid in the sense
that in searching bibliographic devices such as catalogs
and bibliographies, library patrons can, in most cases,
determine the publication formats from the bibliographic
information provided. By the nature of their training,
librarians are even in a better position to determine the
bibliographic format of a publication based on the information
provided in a bibliographic citation.
Subject

Citation information is generally limited to the titles
of the cited papers. This, however, poses a problem to an
investigapor who wants to determine their subject contents.

The contents of documents need to be examined in order
to determine their subject contents. Attempting to determine
the subject of documents from their titles alone is an
unreliable procedure. Searching for all of the documents in
this study, just in order to analyze their contents, could
not be attempted because the 4,631l citations were geographi-
cally scattered and could not be easily reéched. Instead, an

alternative method was adopted. This approach involved the
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distribution by subject ¢of the journals cited. This
approach, although a limitation, is based on the prihcipal
statistical technique applied in this study, Bradford
distribution, which is described 1ater.in this chapter.

Its application here is based on the notion that authors will
cite papers published in journals that are specifically
devoted to the citing subject, and to papers published in
several other subjects. Since biblicgraphical classification
is a sub-field of library and information science, the citing
subject is therefore considered to be library and information
science. What needs to be known is the distribution of the
number of cited journals by subject.

The method adopted in determining the subjects of the

cited journals was to base the analysis on Ulrich's Intexr-

national Directory of Periodicals (1981), an approach

employed in Baughman's study of the cited literature of

21 The index of this publication was consulted for

sociolaogy.
each of the cited journals for a reference to the classified
list of journals. In many cases, journais dealt with only
one subject area, but in quite a few other cases, more than
one subject was ascribed to a journal.

The alternative approach has the advantage of basing the
subject digtribution on a physical examination of the subject
cf the documents. The approach of determining the subjects

of the cited journals has the strength of having the subject

distribution on an existing publication such as Ulrich Inter-

national Directory of Periodicals which has determined the
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subject of journals. Its weakness is that it does not
deal with the documents themselves and is limited to only
an analysis of journals.
Language

The procedure for the distribution of citations by
language used in this study is5 as follows: The bibliographic
information for each citation was read and where necessary
translators were employed to determine their languages. The
number of citations made to a language represented the total
score of that language. The scores for each language
together with the corresponding percentage was then presented
in a tabular form. The group contained no citations to trans-

lations of documents from one language to another.

Journal Citation

In this study, the citations to each journal were
recorded, and the figures were ranked from the highest
citation figure to the lowest. A frequency table was
produced from the ranked figures, and the Bradford’'s verbal
and graphical formulations were then applied to identify
the core journals. A discussion of Bradford's verbal and
graphical formulations is focund in the secticn on Bradford's
distribution in this chapter, while their applicaticn to the

data on journal citation is presented in Chapter Four.

Age
The Price Index was chosen as the statistical technique
to analyze the distributicn because it is the only technique

to analyze the age distribution because it is the only
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technique devised so far that measures the "hardness" or
"softness" of a subject field based on the age of citations.

aApart from Price, two other authors have provided
definitions for the hardness and softness of a subject.
Storer viewed the concept of hardness and softness as a con-
tinuum. He saw "hardness" as implying tough, brittle, strong,
unyielding, impersonal, difficult, and aggressive, and "soft-
ness" as implying gentleness, adapting, weakness, malleabi-
lity, sympathy, warmth, informality, and ease. Using nine
disciplines, he measured their differences in terms of hard-
ness and softness by (1) the percent of articles in journals
which used author's initials (instead of full names) in
references and fcotnotes which he described as a measure of
impersonal and social relations, and (2) the percent of
articles using equations and tables which he felt were a
measure of rigor.22

McGrath regarded the hardness and softness of a subject
as based on the number of books charged on a subject. The
harder a subject, the fewer the books that will be charged:;
the softer a subject, the more bocks that will be charged ocut
of the library by library patrons.23

The Price Index ocffered the best apprcach to this study
because this study is measuring the use of literature in
terms of the age of citations. It measures the hardness and
softness of biblicgraphical classification in terms of the

age of citations as defined in Price Index, rather than in

terms of authors' initials and the use of eguations and



tables as defined by Storer and the number of books that
were charged out as used by McGrath.

Price suggested that an index which He named afterhx
himself as Price Index can be employed to advantage in
establishing the "scientific” nature of a subject. This
Index is based.on the proportion cf all cited references
which were dated within the previocus five years. The
citations of a subject can be placed on a scale which ranges
from what he termed hard science through scft science and
technology, and finally to what he called non-science.
According to Price, if a subject has 42 percent or more of
its citations dated within the previous five years, it is a
hard science; if between 42 percent and 21 percent, it is a
soft science, and a subject that has less than 21 percent
is a non-science subject. In the present study, the cita=
tions for each of the years studied were analyzed to deter-
mine what preportion of them cited the previous five years
" as compared to those that cited earlier years. The Price
Index was then used to determine if the citations in a given
year indicated a hard, soft, or a non-science subject. If the
analysis for one year indicated a hard science, the implica-
tion was that a large percentage of the literature used in
that year was current, meaning that it had appeared within
the previous five years. If a large proportion of retrospec-
tive materials was used, a soft science subject was indicated.
I1f a substantial amount of very old materials was used, this

indicated that the subject was a non-science.?4



49

The validity of the Price Index lies in the fact that
it is based on citation studies ©of 154 journals from various
subjects and dates. The Index level for certain subject
fields tends to fall consistently within a certain range.
Subjects in the humanities tend to have a low Price Index
(i.e. they have a low percentage of citations to publications
written within the previous five years), whereas the'natural
science and technology have a high Index. 22

The terms "hard," "soft," "non-science" were used by
Price in the context of the use of publications and not on
the basis of how difficult a subject is. It is the conten-
tion of this study that Price's categorizations are valid in
that they are based on the results of studies of literature
use, In subjects like history and fine arts, for instance,
there is a heavy use of o0ld documents. This is, however, not
the case with natural science subjects like chemistry and
physics where information is frequently updated and requires
that researchers constantly keep abreast with the literature,
hence much use is made of current documénts.

Price also introduced a graph which is based on the
Index. The graph, presented as Fig. 1 enables one to have
a better viéw of how citations to papers are distributed by
age. He plotted a graph of references to papers on the
vertical axis against the percentage of references dated in
the previous five years on the horizontal axis. He then
divided the graph into three columns. Papers with an index

below 2} percent were described as "archival”, that is, based
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largely upon old papers. Those papers with an index between
21 and 42 percent were described as "normal", while those
with 42 percent and above were described as "research
front".%® These categorizations correspond to those that
Price established for subject disciplines. A hard science
subject would be at the "research front" column; a soft
science subject would be located in the column labeled
"normal”; while a non-science subject would lie in the
"archival" column. The graph described below will also be
used to describe the distribution of the cited papers by the
categories of "archival", "normal", and "research front" in

Chapter Five,

Papers Cited

The total citations in this category were arranged in cne
alphabetical seguence by authors' last names. Anonymous works
were arranged by the first words of the titles (articles ex-
cluded). Different editions of a work were separately scored.
The citations made to each author's paper were examined and
recorded to determine the number of citations received by the
paper. A frequency distribution table based on the citations
received by papers was then produced, and Bradford's verbal
and graphical formulations were applied to the tabulated data
to determine core papers. This application is discussed in

Chapter Four.

The Bradford Distribution

The Bradford distribution was considered the most
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Reference/paper
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appropriate statistical technigue for this inquiry because

it is the most widely used technique for studying similar
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problems, and thus far, no better technigue has been devised

for such application. It was therefore chosen for use here
because of its long historical, and mathematical foundations,
its successful application, and its widespread use.
Bradford's law is based on the theory of scattering of
articles on a given subject in several periodicals. It was
formulated by Samuel Clement Bradford, a British librarian and ;
documentalist while studying the periodicals that would be
useful to his clientele in the fields of applied geophysics
and lubrication. He first termed the regularity of their
distribution a "law of scattering” in an article entitled
"Sources of Information on Specific Subjects”" which he first

published in the January 1934 issue of Engineering (London).

The article later constituted a chapter in his book

Documentation, published in 1950.%7:28  pe stated the law
verbally as follows:

If scientific journals are arranged in

order of decreasing productivity of

articles on a given subject, they may be

divided into nucleus of periodicals more

particularly devoted to the subject, and

several groups of zones containing the

same number of periodicals in the nucleus

and succeeding zones will be as in

l:a:a2....29 . -
Because the frequency distribution predicted by Bradford's
law so closely resembles Zipf's law of word frequency, it is
often referred to as the Bradford-Zipf distribution,30

Bradford also formulated the law graphically as in Fig.

2. He plotted R(n) against log n as defined below and noticed

that the resultant graph was a rising curve that ran into a
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straight line after scme critical peoint, followed by a
deviation.

Several studies have shown that there is a deviation in
this so-called "Bradford-Zipf bibliograph." The deviation
which was not shown in Bradford's original graph is usually
downwards, though in a few cases upward deviations have been
reported. The deviation has been termed the Groos droop,
because it was first identified by Groos in 1967 while work-
ing on the Keenan-Atherton data for physics, and because he
was the first to repcrt the deviation from the linear pre-
31 '

diction eof Bradford's law.

Two types of explanations have so far been given for

the droop. These are:

(a) that all phenomena conform to simple mathematical
laws and the deviation of the plotted graph from
the linear ideal indicates that the search was
not complete and that further searching would
eventually restore the sagging empirical graph tec
strict linearity.

{(b) that Bradford's law is correct as far as it goes
and that no matter how painstakingly and exhausti-
vely one searches, the Groos droop can never be

completely eliminated.32

Since its formulation, the law has been widely used by

several investigators in subjects in the physical sciences,

social sciences, and the humanities. In Figure 2 below, m
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represents the number of articles published by the n; journals
that fell in the nucleus zone or Zone 1 of the distribution.
The total number of articles 2m publiéhed by n, journals
represents zZone 2, while the total pumber of articles 3m

were published by n, journals and represents Zone 3 of the
graphical histribution.

The mathematical formulation of the law was not, however,
available until 1968 when its expression with practical signi-
ficanée te library and documentation work was formulated by
Brookes. 33

If all journals that publish papers on a given subject
are collected for a specified period, and their number is
counted, the journals can be arranged in order of their -
decreasing productivity. If R(n) is the total number of
relevant papers in the first n of the ranked journals (i.e.,
Rl is the total in the journals ranked 1, R2 is the total in
the journals ranked 1 and 2, and sc on), and Rn is plotted
against n on semi-logarithmic paper, a graph similar to that
of Figure 3 will be obtained. The graph is_in’two parts, and
is based on Brookes' mathematical formulae: a rising curve
which represents the ‘'core' journals and a straight line which
~represents the tail. The equation cof the rising curve is

R(n) = anb | |
The equation of the straight line 1is
R{n) = N lcg n/s
where |

R({n) is the cumulative sum of journal articles published
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within a given period {(i.e., 1 to n);'

a is the number of journal articles contributed by
the most productive journal (i.e., the journal of
rank 1). Its value increases as the period consi-

dered increases;

n is the rank of journals arranged in decreasing
order of the number of articles they contribute to
a given subiject;

. b is a constant if the publications considered coverm
a short time-span (i.e., 2—-6 years):; otherwise it
increases as time increases. Its value is always
less than 1. |

N is the total ﬁumber of journal titles that would
he expected (predicted value) to publish articles
on the subject. It is given by the slope of the
linear porticon of the Bradford-Zipf kibliograph;

s is thé value of n at the intersection of the
straight portion of the bibliograph with the log
n axis; and

C is the value of n at the point where the curve
runs smoothly into the straight line portion of the
bibliograph. Journals ranked l-¢ constitute the
"nucleus”" of journals publishing articles on the
subject.34,35

If enough data are collected, a graph of their distribu-

| tion is drawn, and a straight line is then drawn through the

curve as in Fig. 2, the highest value of R(n) and n and the
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value obtained for s can be substituted in the equation to
give N.

N = R(n)
109 s

After finding the wvalue of N, the total number of articles

R(N) published can then be calculated, since

R(N) = N log g

It is thus possible to estimate from this curve the
number of journals that must be acquired to cover X% of the
total number of cited articles published.

Although Bradford's law was formulated to apply to the
productivity of journals in a subject field, it has also
been applied to the citations made to papers, authors, and
journals in some of the studies reviewed in Chapter TwO . The
present study is not applying the law to the productivity of
journals or authors but rather to the citations made to
journals, publications, and authors.

Bradford developed his theory of the distribution of
- articles in journals by considering the range of journals as
"a family of successive generations of diminishing kinship."36
He expressed this theory first in the verbal form which was
stated earlier in this chapter, then he wanted to substantiate
this verbal formulation from empirical data. By plotting
empirical data on a graph, he observed a straight line as
shown in Fig. 3 below:37

Fig. 3 is similar to Fig. 2 except for the deviation

from the straight line (Groos droop)'which was absent in
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THE GRAPHICAL FORMULATION OF BRADFORD'S LAW

i
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Bradford's graph. Vickery, who had pointed out the disparity
between the two formulaticns, neted that Bradford mistakenly
assumed his graphical formulation to be & restatement of the
verbal formulation. He showed that if nmjournals contributed
a cumulative m papers, where ny is larger than the nucleus,
the verbal formulation is equivalent to the expression:

| n,: N, —nm: B -n2m: ...: =:I: a.: am2....,
while the graphical formulation is equivalent to the
expression:

s T PL I :I: bm: bm2 .., .38
Bradford's verbal formulaticn therefore expressed his
theory, while the graphical formulation expressed his obser-
vations.39
Subseqguent intexpretations cf Bradford's law have been

based on one or the other of Bradford's two formulations.
Brookes' study that was mentioned earlier, enables the
'nucleus' of journals to be calculated and the estimation made
of the total number of contributing journals and papers on a
particular topic using the graphical formulétion.40
Leimkuhler developed a model that was based on the Bradford's
verbal formulation. When he tested his model against
empirical data, he feund that there was a close agreement
between the observed and theoretical distributicms.41
Studies that tested either of Bradfora's formulations used
different data. 1In a comparative study of the two formula-

tions c¢f Bradford's law using the same data, Wilkinson noted

a difference in the results obtained and proposed two formulae
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for determining which formulation more clbsely reflects the
practical situation. Her bibliographic data covered four
subjects (agricultural economics, muscle fiber, schistosomia-
sis, and mast cells).42

The test utilized simple formulae for calculating N
{(the estimated total number of journals containing articles
relevant tco the subject cf the search) and R(N) (the
estimated total number of papers produced by N). Only p
{(number of journals) and S (the corresponding cumulative
number of papers) need to be known to apply the formulae,
Both p and § were derived from a plot of the empirical data
on semi-log paper. The value of p can be determined at any
point in the linear portion of the bibliograph., It
represents the number of journals on the horizontal axis
of the bibliograph in Figure 2. The corresponding value of
S could then be determined  from the. value-of p. After
identifying S, 25 can be identified. The corresponding
number of journals required to produce 28, called g, was
determined. The values derived for S, p., andlq were then
used to calculate N and R{N) for both the verbal and graphical
expressions of Bradford's law (equations 1-4)}. Wilkinson
revealed that, for the data she considered in her test; the
graphical formulation was more consistent with the practical
situation than the verbal. The two formulae that Wilkinson

proposed and applied to the study are stated as follows:
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Verbal Formulation

N = _...__.._.g_.._ _ .__&_.__
log (X -1 (1)
where 0{ = 9°P
P
. r b
RN) = —=— . LS . K1) (2)
leg (X log (X P
Graphical Formulation - 4
logﬁ
where ? = 4
P -
i
* log ’ (4)
logP 109? P
- §

These two formulae for testing Bradford's verbal and
graphical formulations are provided here since they will be
applied in this study to determine which formulation better
conforms to Bradford's law.

Wilkinson's study differs from the present one in two
respects. First, whereas the Wilkinson study used a biblio-
graphy, the present one used citations similar to Cline's

study.43

The implication of this is that the physical
significance of N which represents the exhaustive search of
a complete bibliography does not apply in this study since

no restriction can be made on the cumulative sum of the
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citations. Secondly, the citations in this study were
drawn from journals, books, and dissertations rather than
from journals alone,

This chapter has described the general methods that
could be applied to this kind of investigation. After
reviewing these methods, the citation analfsis method was
considered best for this investigation. The wvariables
considered in the study are operationally described, and the
procedures adopted are also explained as well as the statist-

ical techniques employed.
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CHAPTER FOUR

TEST FOR A CORE LITERATURE, CORE JOURNALS, AND CCORE

AUTHORS IN BIBLIOGRAPHICAL CLASSIFICATION

The purpose of this chapter is to test for the existence
of (a) a ceore literature as represented by the most fregquently
cited journals in the literature of bibliographical classifi-
cation; (b} core journals as represented by the most frequ=-
ently cited journals in the literature of bibliographical
classification; and (c) the core authors as represented by
the most frequently cited authoers in the literature of bibli-
ographical classification. The determination of core zones
through the application of the Bradford-zZipf bibliograph on
the data for journals, papers, and authors in this study would
be positive indications of the existence of core journals and
a core literature in bibliographical glassification.

To achieve this purpose, the two formulations of
Bradford's law--verbal and graphical--will be applied to the
data on journals, papers, and authors while Wilkinson's |
formulae which were stated earlier in Chapter Two, will also
be used to determine which formulation to base the cénclusions
of the study on. In attempting to determine c¢ore journals,
core papers, and_core authors, the data for these are handled
and reported separately. The analyses for journals will be

presented first, followed by those for papers, and then guthors.
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Journal Title Citation

The purpose of this section is to apply the Bradford
distribution to the citation of journal titles in order to
determine which journals would fall in the core zone. It
would also determine whether the citation data for this
study conform to the verbal and graphical formulation of
Bradford's law.

The distribution of citations by journal titles is
presented in Table 1. This table is used to determine the

Bradford verbal and graphical formulations.
TABLE 1

FREQUENCY TABLE CF CITATIONE TO JOURNALS IN TEE
LITERATURE OF BIBLIOGRAPHICAL CLASSIFICATION

(N = 230)
No. of ' Cumulation of Cumulation of
No. of Titles Citations Titles Citations
(A) {B) {AB} () (D)
1 148 - 148 1 148
1 135 135 2 283
1 .93 ' 93 3 376
1l 65 65 4 441
1 57 57 5 498
' 1 55 55 6 B 553
1 39 39 7 592
3 35 105 10 697
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TARLE l--Continued

No. of Cumulation of Cumulation of
No. of Titles Citations Titles Citations
(A) (B) (AB) . (C) (D)
2 28 56 12 753
1 24 24 13 - 777
2 23 46 15 823
1 22 22 16 845
3 20 60 ' 19 905
1 17 17 20 922
2 16 32 22 954
1 15 15 .23 969
1 14 14 24 _ 983
2 13 26 26 1,009
1 11 11 - 27 1,020
2 10 20 29 1,040
5 9 45 34 ' 1,085
5 8 40 39 | 1,125
3 7 21 42 | 1,146
4 6 24 ' 46 1,170
11 4 44 57 1,214
8 3 24 65 1,238
38 2 76 103 1,314

127 : 1 127 230 1,441
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Verbal Formulation

Table 1 shows that two journal titles can be deter-
mined as the most frequently cited and most used. They
therefore constitute Zone 1 of the Bradford distribution.
These two journéls alone accounted for 283 citations. This
number was then used to determine subsequent zones, establi-
shing a total of six zones. Zone 2 contained 4 journals which
accounted for 270 citations; Zone 3 contained 9 journals which
also accounted for 270 citations; Zone 4 contained 19 journals
which accounted for 262 citations; Zone 5 contained 69
journals which accounted for 229 citations, while Zone 6 con-
tained 127 titles which accounted for 127 citations (Table

2). .

TABLE 2

ZONING OF JOURNALS CITED IN THE LITERATURE OF
BIBLIOGRAPHICAL CLASSIFICATION

(VERBAL FORMULATION)

No. of Braford
Zone Citations Journal Titles Mult%g}ier
E s w w @ % 3 8 v 283 2 ¥
2 4% W % % 3 & % 270 4 2
B e oo om o ow o 270 9 2.25
& & w & & ® & v 8 262 19 2:1
D e o om oW o m e 229 69 3.6
6 i = w @ ¥ @ e 127 127 1.8
Total 1,441 230 2.35%

*Average
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| While the Bradford multiplier appears fairly constant
from Zone 1 to Zone 4, the multipliers obtained for Zones
5 and 6 are not constant with those in earlier zones. 1In

other words, they do not exhibit the regularity that charac-

- terized the Bradford multipliers in Zones 1 to 4. Despite

this irregularity, this verbal formulation can be described
as having conformed to Bradford's law.
The two journals that were determined to constitute

Zone 1 are: Journal of Documentation and Library Resources

and Technical Services. These journals are therefore des-

cribed as the most significant journals in bibliographical

classification.

Graphical Formulation

Fig. 4 is the Bradford-Zipf bibliograph of the journal
citation data. It is the graphical formulation of Bradford's
law, and was drawn from the figures in Table 1. Those in the
columns labeled "Cumulation of Titles" were used for compu-
ting the horizontal axis, and those in the column labeled
"Cuﬁulation of Citations" were used tc compute the vertical
axis. |

The graph revealed thét six journal titles could be
identified in the nucleus or core zone (the point at which
the concave part of the graph runs intc the straight line).
These six journals accounted for 553 citations, thus con-
stituting Zone 1 of the distribution. Twenty-eight
journals with 532 citations constituted Zone 2, while 196

journals accounted for the remaining 356 citations. The
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FIG. 4 BRADFORD-ZIPF BIBLIOGRAPH FOR JOURNAL
CITATIONS IN BIBLIOGRAPHICAL CLASSIFICATION
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zoning of the journals based on this graphical formulation
is presented in Table 3.

It can be deduced from table 3 that the Bradford
multiplier is not constant. When the graphical formulation
is compared with the verbal formulation, there are three
important differences. Firstly, two journals were establi-
shed for zone 1 (core) whereas six journals were established
in the zone 1 of the graphical formulation. Secondly, six
zones were established in the verbal formulation whereas
three zones were computed from the graphical formulation.
Thirdly, the Bradford multiplier exhibited a fair degree of
constancy whereas this was not evident in the graphical

formulation.

TABLE 3

ZONING OF JOURNALS CITED IN THE LITERATURE OF
BIBLIOGRAPHICAL CLASSIFICATION
(GRAPHICAL FORMULATION)

Bradford
Zone Citations No. of Journals Multiplier
) 553 6 : o wim
2 % s & & & 8 s 532 28 4.7
3 . s e s oe e 356 ' 196 7.0
Total 1,441 230 5.85*

*Average
Since both formulations have produced different results
in terms both of zoning and the number of journals in the

nucleus or zone 1, it would not be justifiable to accept the
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results of one formulation and reject the other without
further examination. Wilkinson's formulae are therefore
applied to test the two formulations to determine which one
is closer to Bradford's law. The.one with fewer errors is
considered closer to the law than the one with more errors.
The calculations now follow: |
First, the verbal formulation will be calculated to
determine N, the estimated number of cited journals and

R{N), the estimated number of citations.

S = 592 (Citations produced by p or 7 journals)
P = 7 (Number of journals producing S citations)
q = 46 (Number of journals with 2§ citations or 1,184

citations)

Both p and g were two points taken from the linear portion
of the bibliograph in Figure 4. The point p was first chosen
and this was equivalent to seven journals which accounted for
592 c¢itations. The second point was obtained by multiplying
S or 592 by 2, yielding 1,184 citations. Since there was no
journal with this number of citations in Tabkle 1, the nearest
¢itation figure is 1,170, produced by 46 journals. The
second pecint, g, is represented by 46.

Next, the formula for determining the estimated number
of cited journals given below is used to determine N:

E

S —
log{X k-1

where(k= q-p
P

N =

Substituting the values for g and p te the above
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formula,
0( _ 46 - 7
7
= 5.57

By substituting 592, log 5.57, 5.57, and 7 to the

formula for estimating N, the value of N can be

determined.
N = 592 . 7
0.7459 5.57-1

= 793.67 - 1.53
= 792 (Estimated number of cited journals)
Next, the estimated number of citations will be determined

from the feollowing formula:

——

R(N) = S .log|__ S . { - 1)
logE log (X P

592 . log 592 . (5.57 - 1)
0.7459 0.7459 7’

793.67 x log (793.67 x 0.65)

|

]

= 793.67 x log 518

793.67 x 2.7143
= 2,154 (Estimated number of citations)
Next, the percentage error will be calculated using the

following formula:

r = Estimated - Observed , 190 (at corres-

Percentage erro
Observed ponding N)

The percentage error is obtained by subtracting the observed
value of 1,441 citations from the estimated value of 2,154,
then the result is divided by the observed value of 1,441,
and finally multiplied by 100 to determine the percentage.

= 2,154 ~ 1,441 . 100
1,441
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= 49.48 percent (Percentage error for the verbal
formulation)

Having determined the estimated number of citations and

the percentage error, a similar exercise will he applied to

the graphical formulation.

§ = 592, p=7, 9= 46 (these are the same as those
. determined in the verbal
formulation above)

To determine N, the estimated number of journals cited,
the fcllowing formula will be used:
8
logF

where =9
P

H

Substituting g

= 6.57

46, and p = 7 to the above formula
46

=

Substituting S = 592 and log of 6.57 to the formula for deter-

mining the value of N produces the following:

N = _ 592
log 6.57

592
0.8176

= 724 (Estimated number of cited journals)
The formula for estimating number of citations made will

next be applied. It is given bhelow as

R(N) = -5 3 p

109} log logﬁ ] P

Substituting § = 592, P = 6.57, p = 7 to the above formula,

the estimated number of citations R(N} can be determined.
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RNy = 592 1.4 592 _ 6.5

0.8176 0.8176 7

~
—l-—-—n--—l

L

= 724 x log 724 x 0. 9385
= 724 x 2.8319

= 2,050 (Estimated number of citations)

The next step is to determine the percentage error of
the above estimated number of citations. This is cbtained by
subtracting the observed number of citations (i.e. 1,441)
from the estimated value (i.e. 2,050), then divide the
result by the observed value (i.e. 1,441), and finally
multiplying the result by 100 to obtain the percentage. The

calculations now follows:

Percentage error = Estimated - Observed . 149 (at corres-
Observed : ponding N}

' 1,441

= 42.26 percent {(percentage error)

The results of the above calculations reveal that the
graphical formulation had 42.26 percentage error, whereas
that of verbal was 49.48 percent. Since the percentage
error of the graphical formulation was significantly lower
than that of the verbal, the graphical formulation is
therefore accepted. Although the 42.26 percentage error
| obtained for the gréphical formulation is still large, it
is likely that the predictive strength of Wilkinson's
formulae may be more suited to a bibliography than to
citations which this study used. It is alsc likely that

estimating the number of citations and journals may not apply
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to citations since there is no limit to the number of
citations that can be made by authors. Cline's citation

study of College & Research Libraries for the period 1940-

1944, for instance, revealed percentage errors of 67.1 for
the graphical formulation and 144 for the verbal formulation.1
As Brookes pointed out, "citations are not bibliographically
homogeneous."2

The six core journals determined in the graphical formu-

lation are briefly described as follows:

1. Journal of Documentation: this is a gquarterly

British journal that is devoted to the recording,
organization, and dissemination of specialized
knowledge.

2. Library Resources and Technical Services: this is

a guarterly American journal that is devoted to the
technical processes in a library and includes
classification.

3. American Society for Information Science Journal:

published bi-monthly, this American publication

which superseded American Documentation is the

official journal of the American Society for
Information Science. It is devoted to the various
fields of documentation and information science
and serves as a forum for discussion and experi-
mentation.

4. Library Association Record: a monthly publication

of the Library Association, this. British journal is



devoted to all aspects of librarianship.

5. Library Science with Slant to Documentation:
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a

quarterly publication published in India, this

journal, founded by S. R. Ranganathan is devoted to

cataloging, classification, documentation, organi-

zation, reprography, and training of librarians and

documentalists.

6. Aslib Proceedings: a monthly publication of Aslib,

this British journal publishes articles of a

practical nature and which are related to library

problems; operation of library and information

units or services, and the introduction of new

systems, techniques, or equipments.

In general, three journals accounted for 25 percent of

citations, 10 journals accounted for 50 percent cof citations,

while 29 journals accounted for 75 percent of all citations.

The implication of these findings to library acguisition

procedures is that depending on a 1ibra;y's financial

strength, the number of journals that can be subscribed to

could range from as low as three (if all the six core

journals cannot be purchased for libraries on low budgets)

to twenty-nine for those on large budgets. The latter

is

an ambitious step to take. It would even be discovered that

many of these journals are not specifically devoted to

classification but are journals that cover many aspects of

library and information science. Even of the six jourrnals

determined as being the core, two are more general in their

|

{
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subject coverage than the other four. These are:

Aslib Proceedings and Library Association Record. These

are general library science journals that should probably
be acguired by any library operating an acguisition program.
If a library has already subscribed to these two journals,
then it is left with only four journals that could be
described as specifically devoted to bibliographical classi-
fication. Their acquisition would be reguired.

. This study therefore recommends that the six journals
_identified as "core" should be acquired. The next section
will examine the citations to papers to determine if a core

literature exists.

Papers Cited

The procedure for determining core papars is similar
to that of journals discﬁssed above. The data on the cited
papers are summarized in Table 4. As in the journal analysis,
the twe Bradford formulaticns-- verbal and graphical-- were
applied here to determine the more acceptable of the two |
findings.

When the verbal formulation was applied to the figures
in Table 4, two papers wefe determined as core. These two
papers constituted 0,06 percent of all cited papers and
accounted fcor 57 (1.2 percent) of total citations. These

papers are: S. R. Ranganathan's Prolegomena to Library

Classification, 3rd edition, 1967, and B. C. Vickery's

' Classification and Indexing in Science, 2nd edition, 1958.
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TABLE 4

FREQUENCY TABLE OF PAPERS CITED IN THE LITERATURE OF
BIBLIOGRAPHICAL CLASSIFICATION

No. of No. of : Cumulation of Cumulation of
Citations Papers Citation Papers
(A) (B) (AB) (C) (D)
33 1 33 33 1
24 1 24 57 2.
21 1 21 78 3
19 1 19 97 4
18 2 36 133 6
17 4 : 68 . 201 10
14 1 14 215 11
-13 3 39 254 14
12 3 36 290 17
11 2 22 312 19
10 4 40 352 : 23
9 3 27 | 379 26
8 5 40 419 ' 3l
7 19 133 552 50
6 13 78 630 63
5 26 130 o 760 89
4 48 192 952 137
3 78 234 1,186 215
2 174 348 1,534 389

1 3,097 3,097 4,631 3,486
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A total of 14 zones were determined ranging from
Zone 1 which constituted the core with 2 papers and accounted
for 57 citations, to Zone 14 with 3,097 papers which
accounted for 3,097 citations. These findings are summarized
in Table 5. The papers cited in the first seven zones are
listed in Appendix III.

When the graphical formulation was applied to the
figures in Table 4, however, there was an absence of the
linear region which was necessary for determining the
nucleus or core zone. The graph produced was a curve instead
of the typical Bradford's bibliograph that has an initial
concave oy curve, a linear portion, and a droop, similarxr to
Fig. 2 in Chapter 3. Because it was not poessible to
establish a nucleus zcone from the graph drawn in Fig. 5,
core papers could therefore not be determined by this formu-
lation. Wilkinson's comparison of verbal and graphical
formulations cannot bhe applied in this case because the graph
does not exhibit the typical Bradford-Zipf bibliograph with
an initial concave region, a linear middle region and a
Groos droop. 1In the absence of.a positive result frem the
graphical formulation, because it does not conform to the
typical Bradford-zZipf bibliograph, this study will accept the
result obtained in the verbal formulation. The study, there-
fore, determined two papers as being the core, though this
is a weak core when this figure is considered in relation to

the total numbaer of papers cited.




83
TABLE 5
ZONING OF PAPERS CITED IN THE LITERATURE OF

BIBLIOGRAPHICAL CLASSIFICATION
(VERBAL FORMULATION)

Bradford
Zone No. of Citations No. of Papers Multiplier
I sarers & % 57 2 i pe
2 : i 76 4 2
3 e s s w 68 B h
€ s « 5 & 53 4 1
5 o« . » 58 5 1.28
6 s & & e 67 7 1.4
y N S 40 5 0.7
B 5 i & s 133 19 3.8
9 < . & . 78 13 0.6
10 . . & . 130 26 2.0
11 % R e 192 48 1.8
12 & » .# . 234 78 1.6
I3 o s o o & 348 174 242
1¢ . s & = & 3,097 3,097 17.8
2.8*
*Average

A brief description of the two core books now follows:

1. Ranganathan, S. R. Prolegomena to Library Classification,

3rd ed. Bombay: Asia Publishing House, 1967.
This book, in its third edition, includes new develop-

ments in classification especially from 1957, the date of



publication of the 2nd edition, to 19%66. This edition
attempts to solve the preoblems menticned in the second.

The following are some of the topics covered: guiding
principles for determining the first of a train of character-
istics and the seguence of subsequent characteristics;
sequence of facets, rounds and levels; assignment of charact-
ers to fundamental categories; use of connecting symbols;
creation of schedules, etc. Many of the principles it
covers are valid for all types of classification.

Ranganathan illustrated his principles with reference to all
the main geneéral library classifications (DDC, LC, and
Bliss). Vickery described it in the fcollowing way: "1
believe that the Prolegomena is a tool useful in the design

of all kinds of retrieval systems."3

2. Vickery, B. €. Classification and Indexing in Science

London: Butterworths Scientific Publications, 1958.

Now in its seccond edition (1975), this book is primarily
concerned about facet analysis in classification and indexing.
It is one of the early textbooks on this subject and covers
the following: the need for classification, construction of
classification schedules, notation, classificaticen and
mechanical selection, indexing, classification for the éiassi*
fied catalog, and the future of informaticn retrieval.

An examination of the contents of these two books
revealed that they both dealt with the facet analysis in
detail. Both touched on the need for faceted classification

and presented brief discussions on its construction. The two
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books determined as core therefore relate closely to the
topic of the historigal period studied.

The statistical test revealed that a core literature
exists, although it is a weak core in terms of the number
of papers cited. A ranked list of cited papers is
presented in Appendix III. These papers are zoned and
range from Zone 1, the most significant or most useful
papers to Zone 14, the least significant or least useful
zone., The two papers determined and identified in the
core zone should be acquired by libraries if these have not
heen acguired. The figure cobtained for core papers is
small indeed especially when considered in relation to the
total cited papers. The lack of a strong body of core
papers would suggest that the knowledge base in bibliogra-
phical classification is spread over many titles. Libraries
already having these titles would have to decide on papers
to add to their collections. The usefulness of Appendix I1II
‘therefore lies in the fact that it can be used in library
science libraries to decide on what publications to add to

their collections and those that need not be acquired.

Distribution of Citations by Authors

A tcoctal of 2,331 single and multi-authors with 5,505
citations were analyzed. This figure represents the total
number of citaticens of cited authors, whereas the figure of
4,631 represents the population of papers cited. .Bradford‘s

verbal and graphical formulations were applied to these data.
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Verbal Formulation

When the verbal formulation was applied to the data
in $ab1e 6, only one auther, §. R. Ranganathan, was
determined to be a core or nucleus author. The citation
figure for this core zone, which is 302, was used to determine
the subsequent zones in the table. A total of 12 zones |
were determined. The number of authors and their corres-

ponding citations are ocutlined in Table 7.

TABLE 6

FREQUENCY TABLE OF AUTHORS CITED IN BIBLIOGRAPHICAL

CLASSIFICATION

Cumulation Cumulation

Citation No. of authors of Citation of authors
{(A) (B) (AB) oy (D)
302 1 302 302 i
143 1 143 445 2
95 1 95 540 3
93 1 93 633 4
79 1 79 712 5
Gé 1l 66 778 6
54 1 54 832 7
51 2 102 934 9
49 1 49 983 10
48 1 48 1,031 11
47 1 47 1,078 12

36 1

36 1,114 13



TABLE 6--Continued

Cumulation Cumulation
Citation No. of authors of Citation of authors
(A) (B) (AB) (C) (D)
34 1 34 1,148 14
33 2 66 1,214 16
32 1 32 1,246 17
30 1 30 1.276 18
29 1 29 1,305 19
28 2 56 1,361 21
27 X 27 1,388 22
26 1 26 1,414 23
25 2 50 1,464 25
24 3 72 1,536 28
23 1 23 1,559 29
22 L1 22 1,581 30
21 3 63 1,644 33
20 3 60 1,704 36
19 1 19 1,723 37
18 3 54 1,777 40
17 > 85 1,862 45
16 2 32 1,894 47
14 S 70 1,964 52
13 1 13 1,977 53
12 3 36 2,013 s 56

11 3 33 2,046 29
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Cumulation Cumul

ation

Citation No., of authors cf Citation of authors
(A) (B} (AB) (C) (D)
10 3 30 2,076 62

9 11 99 2,175 73
8 13 104 2,279 B6
7 © 19 133 2,412 105
6 ‘18 108 2,520 123
5 35 175 2,695 158
4 46 184 2,879 204
3 90 270 3,149 294
2 319 638 3,787 613
1l 1,718 1,718 5,505 2,331
_ TABLE 7
ZONING OF AUTHORS CITED IN THE LITERATURE QF
BIBLIOGRAPHICAL CLASSIFICATION
(VERBAL FORMULATION)
- No. of Bradford
Zone Citations Authors Multiplier (bm)
1l . . 302 1
2 . . . 331 3 3
3 . 301 5 1.67
4 . . 312 8 1.6
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TABLE 7--Continued

No. of Bradford
Zone Citations Authors Multiplier (bm)

$ i s e @ ® N B F i 313 12 1.5
B . i 4 o 2 2 a e 303 16 1.33
T 5 o @@ & % % » 313 28 1.75
8 .« i o 5 4 e, 345 50 1.78
- R S 359 81 1.62
I0 s 4 % w ¢ & 8 @ 270 90 5 o 2
AL i & @ % 3 % s 8 638 319 3.54
22 « ¥ % e w6 B 1,718 1,718 5.3
Average 2.24

Although the Bradford multiplier was not constant, the
number of authors in the zones reflect fairly the Bradford-
type distribution. A better picture would, however, emerge
when this formulation is compared with that of the graphical

using Wilkinson's formulae.

Graphical Formulation

Fig. 6 is the Bradford-Zipf bibliograph for the author
citation data. It represents the graphical formulation of the
Bradford's law and was drawn from the figures in Table 6.
Although the data on the cited authors seemed to conform to
the Bradford's distributicn, the bibliograph produced in the

graphical formulation differs slightly from the typical
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Bradford-zipf bibliograph. Instead of the Groos droop to
deviate to the right, it deviated to the left. This can
be attributed teo the data which had a large concentration
of authors with one citation. Brookes attributed this
phenomenon to the fact that the bibliographs of citations
"conform only in part to the Bradford-Zipf distribution”
becauvse "there is no restriction on the number of
citations that may be made.“4 Some may yield Zipf distri-
butions only as in the bibliograph of citation data in
)

plasma physics.

The bibliograph revealed that 18 authors accounted for

1,276 citations, thus constituting Zone 1 of the distributicn.

105 authors with 1,244 citations were determined for Zone 2,
490 authors with 1,267 citations constituted Zone 3, and
1,718 citations with a like number of authors is comprised
in Zone 4. This formulation thus produced four zones,
-whereas, the verbal formulation produced twelve. Table 8
summarizes the.zones for this graphical formulation.

The eighteen core authors determined are listed as
follows: 5. R. Ranganathan, U.S. Library of Congress, D. J.
Foskett, B. C. Vickery, Dewey Decimal Classification,
"Editorial Committee, H. E. Bliss, J. Mills, International
Federation for Documentation, A. Neelameghan, W. C. B.
Sayers, J. E. L. Farradane, R. R. Freeman, Classification
Research Group (England), P. A. Richmond, B. I. Palmer,

J. M. Perreault, B. A. Custer, and C. A. Cutter. These

are important perscnalities in bibliographical classification

B A
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TABLE 8

. ZONING OF AUTHORS CITED IN THE LITERATURE OF
BIBLIOGRAPHICAL CLASSIFICATION
(GRAPHICAL FORMULATION)

No. of No. of Bradferd
Zone Citations Authors Multiplier
1 s+ o« e = . 1,276 18 .
2 v e e e 1,244 105 5.8
3 - . - - - 1!26? 490 4-?
4 - L] - - - 1’?].8 1,?18 3-5
Total ' 4.6%
*Average

in terms of their contributions.

When the numbers of core authors determined in the
verbal and graphical formulations are compared, there is no
doubt that the two results are not similar,

Wilkinson's two formulae will be applied to the author-
ship data to determine which formulation has the least
error. As stated in Chapter 3, since there is no established
percentage error for an analysis to conform to the Bradford
formulation, the one with the smaller error will be accepted
in this part of the study. .The calculations are based on
the Bradford-2ipf bibliograph in Fig. 6. The two calculations
now follow:

The verbal formulation of Bradford's law will be calcu-+

lated first:
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= 1,276 (Number of citations in Zone 1)

wn
I

p = 18 (Number of authors in Zone 1)

g = 123 (Number of authors in Zones 1 &2)

The values of §, p, and g were determined from Fig. 6.
The next step is to determine the estimated number of cited

authors using the following formula:

N = S . ._..___E__
logil K- 1
where [ = —1-—;;-2—- (formula for determiningf( )

By substituting the values of p and g in the above formula,

X can be determined

© 123 - 18
- 18

= 5,83 (value ofK)
Subsituting the values of 8, ), and p to the formula for

estimating N, the following is obtained:

_ 1,276 _ _ 18

N
log 5.83 5.83-1
_ 1,276 _ 18
0.7657 4.83
= 1,662.7

1,663 (estimated number of cited authors)

L}

Having determined the value of N, the next step is to
determine the value of R(N), that is, the estimated number of
citations made. This can be determined by using the following

formula for finding R(N):
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log s ) (K- 1)
log (X P

The values of S,[), log[{, and p are then substituted in

~ S
R(N) = Tog® °
the above formula to produce the following:

1,276 (5.83 - 1)
0.7657 18

R (N)

1,666.4 x log 447.15

1,658.4 x 2.6503

[

4,395 (estimated number of citations)

The percentage error can then be calculated from the following

formula:
Percentage error = Estimated - Observed - 100 tat the
Observed corres-
ponding N)

The observed value of N from Fig. 6 is 5,505, that is the

last observed point on the bibliograph. The estimated number
of citations obtained above is 4,395. These values are then
substituted in the above formula for determining the percen-

tage error. The result now follows:

Percentage error = 4,39 = 5,305 X 100

5,505

- 20.16 percent
The percentage error for the verbal formulation of the
Bradford's law is -20.16 percent.

Having determined the percentage error for the verbal
formulation, the next step is to perform a similar exercise
for the graphical formulation.

First, the values of S, p, and g are needed to begin the



calculations. These are obtained from the bibliograph in
Fig. 6. The values are the same as those used in the verbal
formulation above, but they will be restated here for the

purpose of this analysis:

S =1,276 (Number of citations in Zone 1)
p = 18 {Number of authors in 2Zone 1)
g = 123 {(Number of authors in Zones 1 and 2)

The first step here is to determine the estimated number of
cited authcrs from the following formula:

S

N = ———

log&
where N is the estimated number of cited authors, S is the
number of citations in Zone 1, and ﬁ is a constant.
Before determining the value of N, it is necessary to

find the value of the constant ﬁ. This is determined by

using the foliowing formula:
p- 4
P

where g is the number of authors in Zones 1 and 2 and p is
the number of authors in Zone 1.
By substituting the already determined values of p and

g, the value of p can be calculated as follows:

g 122

1§
= 6.83 (value ofﬁ )
The values of & and p are substituted in the formula for

estimating the value of N, to produce the following:
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log 6.83

= 1,529.2

= 1,529 (estimated number of cited authors)
Having determined the estimated number of cited authors, the
next step is to determine the estimated number of citations

made using the following formula:

R(ﬂ) = . log S ; —E—

S
logp log p P

The value obtained for S,? , and p are then substituted in

the above formula to produce the feollowing:

_ 1,276 . log 1,276 " 6.8
log 6.8 log 6.8 18

1,529.2 x leg (1,529.2 x 0.3822)

]

1,529.2 x log 584.5

1,529.2 x 2.7664

4,230.4

]

I

4,230 (the estimated number of citations)

Having determined the estimated number of citations, the
percentage error can be determined by subtracting the
observed number of citations, 5,505, from the estimated
number, 4,230, dividing the result by the observed value,
and multiplying the result by 100. The formula and calcu-

lations are given as follows:
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Estimated - Observed . 100

Observed

4,230 - 5,505

5,505

(at
corres-
ponding N)

= 100

- 23.15 percent

Thus, the percentage error for the graphical formulation is

calculated as -23.15 percent.

The percentage error obtained for the graphical formu-

lation was -23.15 percent, while a percentage error of -20.16

percent was obtained for the verbal formulation. Since the

percentage error for the verbal formulation was lower than

that for the graphical, the result obtained in the verbal

formulation is accepted by this study.

The values of N

and R(N) obtained in the preceding calculations are summarized

in the following table.

TABLE 9

OBSERVED AND ESTIMATED VALUES OF N AND R(N) IN THE CITED
LITERATURE OF BIBLIOGRAPHICAL CLASSIFICATION

R(N)

R(N)

Observed
2,331

5,505

Observed
2,33%

5,505

Verbal
1,663

4,395

Graphical
1,529
4,230

Observed-Verbal
-668
-1,110

Observed-Graphical
-802
75 Jr 8
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From Table 9 above, the values cbtained for N and R{N)
in the verbal formulation of Bradford's distribution are
higher than those for the graphical. Whereas 1,663 was
obtained for N in the verbal formulation, 1,529 was recorded
in the graphical formulaticn. When the two figures are
compared to the observed value of 2,331 authors, the value
of N for the graphical formulation is much farther from the
observed value than the value of N obtained for the verbal
formulation. A similar picture is to be found in the values
obtained for citations. The value of R(N)} obtained in the
verbal formulation is 4,395, a figure that is highex than the
4,230 cbtained in the graphical fermulation. When the twe
results are compared to the observed value of 5,505, the
verbal formulation was lower than 5,505 by 1,110, whereas
the graphical formulation was lower by 1,275, a figure that
is greater than the one obtained for the verbal formulation.

In terms of the raw figures provided in Table 9, it is
clear that the verbal formulation was closer to the observed
values obtained from analyses of the data than the graphical
formulation. This probably accounted for the conclusion
reached earlier that the verbal formulation was closer to
Bradford's law than the graphical. |

The fact that negative values were obtained in this
analysis is attributed to the application of Wilkinson's
formulae which yielded the results for N'and R(N) that were

found to be lower than the observed values for N and R(M).
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The negative results obtained, do not, however, affect the
validity of the test. They result from the application of
Wilkinson's formulae which estimated lower results than those
observed in the data for cited authors. It is worth
mentioning that the formulae were not originally formulated
to apply to citation data. The data, however, seemed to have
conformed to Bradford's formulation, especially the verbal
formulation. The negative results therefore stem from the
use of Wilkinson's formulae.

Ranganathan, who was determined as the only core author
in the verbal zone, received 302 citations. He was a
famous Indian bibliographical classificationist who created
the Colon Classification, a scheme that is widely used in
India. He was also the one who first introduced facet

analysis to classification through his Colon Classification

which was first published in 1933. His ideas have strongly
influenced faceted classification. The principles that

guided the preparation of the Colon Classification and

indeed his work on faceted classification in general are

expressed in the Prolegomena to Library Classification, the

third edition of which was identified as the most frequently
cited title.

According to Mullins, known theory groups exhibit the
following properties: a theoretical orientation which is
different from that held by the parent discipline; developed
and directed by an intellectual leader; verbalized in a

program statement; and supported by intellectual successes.
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These works usually include critiques of the parent disci-
pline's current work. A research center or training center
ig also an important property of a theory group.6
. When these properties were applied to this study, it
wés found that the top cited authors, namely, Ranganathan,
Foskett, and Vickery were linked to the two major national
classification research groups. The first belonged to the
Bangalore Documentation Research Group (India), while the
other two were active members of the British Classification
Research Greoup. The guestions to be addressed here, based
on the cited authors, are: What is the theoretical orienta-
tion of these groups? How does it differ from that held in
the parent discipline, that is, bibliographical classifica-
tion? Who are the intellectual leaders cf the group? What
are the intellectual successes of the group? whatLqrcthe
research centers for these groups? What contribution did
the top-cited authors determined by this study make toward
the theory held by these groups? Can the )ournals deter-_
mined as "core" be linked to these two research groups? |
Answers to these guestions would provide an insight into the
nature of thesezélassification research groups in terms of
their contributions to the advancement of the field. In the
following paragraphs, an attempt will be made to examine the
twWO résearch grouprs in terms of the properties mentioned
above.

A. The Bangalcore Documentation Research Group (India)

1. Intellectual leader: S. R. Ranganathan.
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He initiated the move for the establishment
of this school and was the person who planned

7 uis principle of

the research agenda.
facet classification became the principal
research focus of the librarians who teamed
up with him to form the research group. He
led the group from 1950 until his death in
1972 and founded the journal that published
the group's research activites. He was a
prolific writer, an active member of the
library profession in India, and was presi-
dent of the 1964 international conference
on classification research at Elsinore,
Denmark. Since his death, the group has
been led by Professor Neelameghan, a close
colleague of Ranganathan, with whom he co-
authored papers. Neelameghan is himself a
prolific writer, an intellectual, the head
of Documentation and Research Training
Center in Bangalore, and the current editor

of Library Science With A Slant to Documen-

tation.

2. Research Center:
The research center for this group is the
Documentation Research Training Center,
Bangalore, which was founded in 1962. The

first head of this center was S. R.
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Ranganathan. He was succeeded by
ﬁ Neelameghan. The present head is G.

: Bhattacharya.

3. Journal for Communicatiny Research Findings:

Library Science With A Slant to Documentaticn

Founded by S. R. Ranganathan, this journal

was one of the'cdre journals determined in

this study.

4. Theoretical Orientation:
Having rejected the deductive approach which
characterized the traditional classification
schemes, this group adopted the inductive
method to classification. It was based on.
the principle of deriving the facets of a
subject by their relation to five "fundamen-
tal" categories (Personality, Matter, Energy,
Space, and Time).8

5. Résearch Trend:
Research by this study group is in three
dimensions. The first dimension is the
universe of subjects. This involves the
developing of methods to know the overall
development of the universe of subjects, new
modes of development, and the emergence of
new disciplines or ideas are recognized and
views of specialists in different fields on

the growth of knowledge are identified. The
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second dimension lies in the area of theory
of classification which involves the formu-
lation of precise terminology for a disci-
pline. The third dimension of research
activity lies in the development of classi-
fication schemes. This involves the deve-
loping of a systematized method and rules
for classifying the subjects of documents,
providing a class number for every subject,
developing a methodology and organization to
gain continuous feedback on the use of
classification and its proble.ms.9
6. External Connections

This research group has a strong connection

with external bodies such as the Interna-

tional Federation for Documentation (F.I.D.)

and the British Classification Research

Group. Ranganathan, Neelameghan, and

Gopinath have had research done at the group's

research center published as a report by the

International Federation for Documentation.

In the 1977 list of members of the British

Classification Research Group, Neelameghan

was listed as a member.10
7. Intellectual Successes

The successes of this group embrace both

individual and grcup contributions. Some
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of the successes of this group include:

1. Ranganathan, S. R. Colon Classifi-

cation (first published in 1923, a scheme
which has gone through six editions and is
currently being maintained by the group)}.

2. Depth Classification (1%53)., Publi-

shed by the research group for the Indian
Library Association.

3. The publication of Library Science

with a Slant to Documentation a journal that

. has been publishing articles and research
f papers done at the Documentation Research
. Training Center.

4. Annual Seminars held at the Documen-
tation Research Training Center have been
devoted to classification.

5. §S. R. Ranganathan Prolegomena to

Library Classification. {three editions of -

’_this text have been published, 1337, 1857,
1967). The author's theory of classification
are expressed in these editions.

6. POPSI (Postulate~based Permuted
Subject Indexing) continues to be developed
at the research center.

7. S. R. Ranganathan FID Report No. 1:
Classification 1957-63. "Trend Report:

India,”
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Q.IIM. A. Gopinath. FID/CR Report No. 6:
Classification Research 1963-67. "Trend
Report (India)." _ 
9; M. A, Gopinatﬁ FID/CR Repbrf No. l4:

Classification Research 1968-73.

B. The British Classification Research Group

1. Intellectual Leader:

Brian C. Vickery: together with A. J. Wells,
he assembled librarians interested in the
study of classification, and this assembly -
resulted in ﬁhe formation in 1952 of the
Classification Research Group. The group's
discussions on notation led to the valuable
series of papers published by B. C. Vickery.

in the Journal of Documentation, and which

were subsequently incorporated in his first
book.lt He also prepared the group's signi-

ficant publication; Faceted Classification:

A Guide to Construction and Use of Special

Schemes, which was published by Aslib in 1960.

2. Research Center:

Unlike the Bangalore Research Group, there
is no research center for the British Classi;
fication Research Group. This is because the
research conducted by the Group is done in

the libraries of individual ‘members.
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3. Theoretical Orientation:
Like the previous group, this one too
rejected the deductive approach which
characterized traditional classification.
It rejected all other principles except the
facet principles of Ranganathan. It never
accepted Ranganathan's "fundamental”
categories as a general theory despite its
usefulness in some specialist schemes.12

4. Nature of Research:
Research centered on the construction of
schemes for special subjects, that is, pre-
defined or "given" fields of knowledge.

5. External Connections:
The group has a close working relationship
with the International Federation for
Documentation (FID).

6. Journal for Communicating Research Findings:

Journal of Documentation which was the most

cited journal in this study. The group's
research findings are published in this
journal as bulletins of the group, with an
occasional bibliography of the work of
individual members of the group.

7. 1Intellectual Successes:
In terms of success, not much has been done

as a group except the publication of the



— C e .. _ 107

Library Association Record Memorandum, a

classification scheme for library and infor-
mation science, and a velume cf essays titled

Sayers Memorial Volume in honor of the great

British librarian, W. C. Berwick Sayers. It
organized the "Dorking Conference” of 1857
entitled "International Study Conference on
Classification for Information Retrieval,"
sponsored by the International Federation for
Documentation (FID). Many of the successes
ocf the group, however, lie in individual
contributions, some of which are as follows:
1. The need for a faceted classification as
the basis of all methods of informa-

tion retrieval. Library Association

Record 57 (195%5): 262-268.

2. Vickery, B. C. Classification and Index-

ing in Science. 2nd ed. London:

Butterworths, 1958.

3., Classification Research Group. The Sayers

Memorial Volume: Essays in Librarian-

ship in Memory of William Berwick

Savers. Edited by D. J. Foskett and
B. I. Palmer for the Classification
Research Group. London: Library

Association, 1961, 218p.

4. Ccates, Eri¢ James. Subiject cataiogues:
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Headings and structure. London:

Library Association, 1960, 186p.

5. Mills, A. J. A Modern Qutline of Library

Classification. London: Chapman &

Hall, 1960, 196p.

6. Vickery, B. C. Faceted Classification:

A Guide to Construction and Use of

Special Schemes, prepared for the

Classification Research Group.
London: Aslib, 1960, 70p.

7. Vieckery, B. C. Classification and Index-

ing in Science. 3rd ed. London:

Butterworths, 1975, 228p.
8. Several special classification schemes

produced by members of the group.

Research in biblicgraphical classification haé utilized
oné of two methods: .deductive and inductive.

The deductive method is typified by the piassical method
of logical division which characterizes traditional classifi-
cation research. Three of the major bibliographic classifi-
cation systems are based on this method: Dewey Decimal
Classification, Universal Decimal Classification, and Bliss
Bibliographic Classification. Although they are universal in
scope, these systems are plagued by problems of uneven growth
and imperfections in logical organization, limited notation,
.and two-plane representation.

The inductive method in bibliographical classification
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builds from specifics to generals by accretion, by sorting
into mutually exclusive groups according to various criteria,
by combining terms into compound subjects, and by distinguish-
ing characteristics and noting multiple relationships.l3 |
The method came into use as a result cof the weaknesses found
in the use of classification systems based on the deductive
method. Two kinds of systems have been developed from
inductive principles. One is the Colon Classification and
its offspring, faceted classifications, which are a combi-
nation of scientific, deductive, and intuitive methods. The
other is experimental classification which is a combination

of scientific, probabilistic, and intuitive methods.l4

The two classification }esearch groups considered in
this study belong to the scheol of inductive methed, having.
rejected all previously existing schemes as inadequate.
Rgsearch in classification by the Rangalore Research Group
centered on the principle of deriving the facets of a subject
out of their relation te five "fundamental" categories
(Personality, Matter, Energy, Space, and Time). The British
Classification Research Group realized that Ranganathan's
jdeas and theories had more to offer than those of most other
wrivers, and decided to adopt at least some of the Colon
terminolegy and method. The principle of "facet" was adopted
to describe the homogeneous groups of terms that result from
dividing a subject into its appropriate categories. The

British group, however, never accepted Ranganathan's "funda-

mental" categories as a general thecry despite the fact that
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it proved useful in some specialist schemes. The British
group's theory is based on the fact that one examines a
subject in the first place in order to determine the cate-
gories into which its terms may be arranged, rather than
trying to force them into facets based on an artificial
division. In the subject Education, for example, one might
consider the Educand or the Schcool as Personality {as in
Ranganathan's Colon Classification), and that Teaching and
Examining equal Energy. It is not, however, easy to determine
what would equate with Matter. The group, therefore, favored
the use of specific terms to label the facets in any subject;
thus there is the Bducand facet, Schools facet, Curriculum
facet, and so on; although the group continues to use the
terms Personality, Matter, and Energy in discussicns 1f found
suitable.l?

Advances made in the inductive approach to classification
came largely from the research done by members of the two
research groups.b |

Apart from Ranganathan and Vickery, other top-~cited
authors, namely Neelameghan of the Bangalore Documentation
Research Group, Foskett, Mills, Coates, Aitchison, Austin,
Atherton, Farradane, Freeman, Richmond, Palmer, and Dahlberg
are all active members of the British Classification Research
Group in terms of their publications in the area of bibliocgra-
phical classification.l®
Neelameghan's membership in the British Classification

Research Group has served as & link between the Indian research
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group and that of the British. This is an indication of the
advances being made by the British group. This linkage is

illustrated below in the form of a Venn diagram:

Bangalore British
Documentation Classification

Research A. Neelameghan Research
Group Group

Although the Classification Research Group was influenced
by the ideas of Ranganathan on faceted classification, it was
the group's theoretical approach that has significantly
contributed to the successful publication of many faceted
classification schemes by members of the group. The group's
theoretical approach as well as its attempt to solve problems
related to the construction of special classification schemes
made it an influential group in the Western world. Unlike
many other national groups on classification research, its
membership was not confined to Britain but extended beyond
that country. The group's membership list published in 1978

in the Journal of Documentation, included Neelameghan, a
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leading member cof the Bangalore Classification Research Group:
Dahlberg of Frankfurt, West Germany; Friis-Hansen of Danmarks

Biblioteksskole, Copenhagen; Groeneveld of the Technical

- University Library, Eindhoven, Netherlands; Koerner of

Munich, West Germany; Metgalfe of Sydney, Australia;
.i,Oker—Blom of Helsinki, Finland; Richmond of Cleveland, United
States of America; Sorenscn of Soborg, Denmark; Srivastava

of the University of Rajasthan, India; Larsen of Danmarks
Biblioteksskole, Copenhagen; Toman of the Czechoslovak
Academy of Sciences, Prague, Czechoslovakia; Verschoor of the
- International Federation for Documentation; and Wahlin of

17 a1 non-British.

- Stockholm, Sweden,
It is thus clear from this list that the British
Classification Research Group is very international in terms
of membership. This is an indication of the significance of
the group's theoretical orientaticn and its influence on
modern approach to classification.
In his study of theory groups, Mullins stressed fhe
" importance of theory to a small theory group rather thap
placing emphasis on émpirical considerations (that is proceed-
ing from one research problem to another, without benefit of

18 In this regard, it is worth

broad, theoretical guidance).
mentioning that at the group's January 1977 meeting, it was
agreed that "one meeting a year would be set aside to give
members an oppartunity to discuss theoreticél problems,

nl9

rather than on-going projects. This is very important for

the success of the group, and possibly for its very survival




since it is tﬂe théofetical orientation of a group that
largely attracts members to it.

It has thus been shown that the active authors and the
authors who contributed significantly to the theory of
bibliographical classification were found to be the highly
cited authors and that they belonged to the two most active
research groups in the field. This finding somewhat relates
to Oromaner's study of the literature of sociology in which
he found that the top cited sociclogists were also authors

who had contributed significantly to the field.20:21
| This chapter set out to determine if core journals,
core papers, and core authors could be identified in the lite-
rature of bibliographical classificaticn through citaticon
analysis. The analysis revealed that there were six core
journals, two core papers, and one core author. The last
two figures are small indeed espcially when considered in
relation to the total population of cited papers and cited
authors. The application of the Bradford distribution
revealed that the verbal formulation of the law conformed more
to the data con cited papefs and authors than the graphical,
while in the data for cited journals, it was ﬁhe graphical
formulation that conformed more than the verbal. The highly
cited authors were found to be linked to the two most active
national classification research groups, namely, the British
. élassification Research Group and the Bangalore Documentation
Research Group (India). These two research groups were found
to have contributed significantly to the development of biblio-

graphical classification theory.
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CHAPTER FIVE

CHARACTERISTICS OF THE CITED LITERATURE OF

BIBLIOGRAPHICAL CLASSIFICATION

The purpose of this chapter is to examine the citation
characteristics of the literature of bibliographical classi-
fication in terms of its bibliographic format, language,
subject, and the age of publications. These bibliographic
characteristics are discussed statistically, and in some
.cases the results are compared with the findings in earlier

studies for similarities and differences.

Distribution of Citations by Bigliogrgpbig Format

Table 10 presents the distribution of citations in
bibliographical classification by bibliographic format. From
the table, it is clear that the cited literature is predomi-
nantly monograph (57.2 percent) and journal articles (31.1
percent). The fact that monographs topped the list points
out that it is the primary form of publication cited in
bibliographical classification. This figure is higher than
the 36.41 percent obtained by Cline and 36.9 percent by
Brace in their citation study of the broader field of library
and information science.l+2 It is, however, similar to the
results in some non-~library science subjects, such as

political science and history wherein Stewart and McAnally
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3,4 1¢

found more citations to monographs than to journals.
is not surprising that monographs were the primary publica-
tions cited in bibliographical classification because most of
the classification schemes were published in monogfaphic form.
Furthermore, significant writings in the field have been
published in monographic form; Appendix II1 shows that the

top eleven titles cited were monographs of which four were
classificaticn schemes.

Journal articles played a secondary role in the overall
citation pattern of biblicgraphical classification. They
were followed by conference proceedings which accounted for
278 (6 percent) of total citations. It is not surprising
that after monographs and jcournal articles, conference
proceedings are most important because the field has witnes-
sed a number of conferences, seminars, and workshops such as
the 1964 and 1978 international conferences on classification,
at Elsinore and Edinburgh respectively. Other bibliographic
forms such as technical reports, theses, mimeographs, corres-
pondences, audic-visual materials together acccunted for the
remaining 5.7 percent.

The evidence provided here enables one to conclude that
citations in bibliographical classificaticn are largely
confined to books and journal articles, which together account

for eighty-eight percent of all citations.
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TABLE 10
BIBLIOGRAPHICAL FORMAT OF PUBLICATIONS CITED IN THE

LITERATURE OF BIBLIOGRAPHICAL CLASSIFICATION
(N = 4,631)

Freguency of

Format Citation Percent
Monographs 2,648 -
Journal articles 1,441 31.1
Conference proceedings 278 6
Technical reports 139 3
Theses 46 1
Mimeographs 56 L S
Correspondences 18 0.4
Audio Visual materials 5 0.1

Total 4,631 100.0

In Table 11, the percentages of journal articles and
monographs in this field are compared with those in other
subject fields reported in other studies.

The pattern established in the table suggests that in
those fields where there is always high demand for current
information, journals (which are more quickly published than
monographs) receive more citations than monographs. On the
other hand, in those fields where this demand for recent
publications is not so pressing, the citation pattern is
either more egually divided between monographs and jdurnals

or the former receive more citations than the latter. 1In



TABLE 11

PERCENT OF JOURNALS AND MONOGRAPHS CITED
IN DIFFERENT SUBJECT FIELDS*

Ribliographic
_ Form (in%)
Citation Analysis Studies Journals Monographs
Business/Mgt.-—-Popovich (1978) 58.6 31.9
Chemistrxy-=-Fussler (1948) 2.7 5.2
Classification—--aAfolabi (1983)
" (Bibliographical} 31.1 57.2
Library Science--Brace (1975) 33.0 38.9
Library Science=--LaBorie (1976) 23.0 43.0
Physics--Fussler (1948) 91.8 7.7
Politics--Stewart (1970) 23,0 66.0
U.S. History--McAnally (1951) : 9.2 : 45.6

*Adapted from Cline”

Table 11, physics, chemistry, and business management are
éﬁown to be subiject figlds wherein citations are largely in
journal form, while history, library science, political
science, and bibliographical classification are shown as

monographic-oriented fields.

. g .
Distribution of Citations by Age

The distribution of citations by age is in£erpreted
'tﬁfough a measure called the Price Index, which was described
in Chapter Three. |

The analysis of the percentage of citations made to the

[
!
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last five years and their distribution by years using the

Price Index 1s shown in Table 12 and Figure 7.

ot

TABLE 12

PERCENT OF WORKS CITED IN THE LAST FIVE YEARS

Citations to

Year year 0-5 : Percentage
1960 140 | | 54.4
1962 | 60 57.2
1964 ‘ 34 | 32.0
1966 189 - 48.3
1968 | 614 - 69.3
1970 166 o 42.9
1972 | 291 o 40.9
1974 - 270 | 0 39.3
1976 ; 299 57.4
1978 - 188 o 43.6
1980 ; 25 .‘ '  14.0

Figure 7 is based on the information provided in Table
12. Seven of the eleven years (1960, 1962, 1966, 1968, 1970,
1976, 1978) were identified in the 'research front' column;
three years (1964, 1972, and 1974) were found in the 'normal'’
colunn, while one year (1980) was identified in the archiwval
column. |

The low:citations reccrdéd from the papefs publiéhed.in

1980 might have accounted for the location of the 1980
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cifations.iﬁ the 'archival' column. It was the year that
recorded the lowest number of published papers on hibliogra-
phical classification, and this could have accounted for the
citations. This could be an aberation and it is difficul£
to speculate why this was so. Perhaps with time, a positive
explanation for this phenomenon would emerge. |

The citation patterns exhibited in 1964, 1972, and 1974
showed that the literature was 'normal' in those years. In
seven out ¢of the eleven years studied, however, the litera-
ture exhibited 'research front' characteristics. Thus it
can be gene;alized that, based on the Price Index, the field
of bibliogréphical classification tended to be a research
front subject during the period covered by this study.

. Even though the Price Index has been successfully applied
to the literature cited in bibliographical classification, a
critical examination should be made of its application to
non-scientific subject literatures such as bibliographical
classification. Although it is a social science subject,
bibliographical classification mostly exhibited the index of
the natural sciences, at least during the seven years in
which the cited literature was determined to be 'research
front'. This result deviates from Price's suggested index
for sccial science subjects which he generally considered
soft science subjects.

In general, it is doubtful if frequency of citations to
recent publications can be reliably used to deﬁermine whether

a social science subject is at the research front or not.



Since Price was referring to the use cf literature through
citatibns, itgwould be more appropriate to replace the

term 'reserach front.' Thus, for the purposes of this study,
the term 'research front' is being changed to 'current.'

This is being done in order to conform to other parallel
terms used herein, namely, 'archival for older cited
literature, and 'normal' for the items cited that fell
between the older and the current ones. It can be generalized
that bibliographical classification experienced active inte~
llectual discussions during the period covered by this

study in the form of regional and internaticnal conferences,
seminars, workshops, revisions of classification schemes,
developﬁent of experimental classification, and research on
faceted classification systems. The recency of citations

may mean simply that concepts in the field changed as rapidly
as in the natural sciences with less emphasis on the
historical.

Some of the specific intellectual activities that went
oen during the period were: facet classification, and its
application to individual subiject fields, theory of integra-
tive levels, the return to the idea of general classification
system, the language of classification systems, the applica-
tion of the computer to facet and hierarchical classifica-
tions, and.experimental classifications devised to improve
bibliographical classification such as latent class analysis,
automatic classification, and factor analysis. Commenting on

these experiments, Grolier, a bibliographical classificationist,
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observed that he was not convinced at all that "these
experiments will lead to a practical application in our

w6 While Richmond observed that whereas the "Library

field.
of Congress was well into the classification of its 1l4th
million books, in documentation literature, it is not
unusual to find serious proposals to replace this “"outmoded"
functicnal general classification system with gilly little
mechanized schemes that have only been tried on 100-1,000
documents in a highly specific subject field."7
The Price Index appears to serve two purposes. First,
it measures citations according to their degree of currency
and retrospectiveness. Secondly, it attempts to measure
- whether a subject is at the research front stage or not. It
is the view of this researcher that the Price Index is a
more suitable measure for dividing the cited literature into
current and retrospective than for determining whether a
subject is in a 'research front' stage or rot, since the
frequent use of recent publications may not necessarily be
evidence of research activities in a subject field. Recency
of citation may rather imply changing concepts, cor the
nature of a subject field may simply warrant the use of
current rather than retrospective publications. It is
contended that the term ‘research front' in the Price Index
is not appropriate, and therefore the term 'current' is
suggested for use instead of 'research front.' It is

further contended that, whether in the natural sciences,

social sciences, or humanities, the frequency of citations
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to recent literature may not imply that they are at the
research front. Citations in scientific literatures are
made up of fairly current publications. Subjects in
which citations have this characteristic can be described
as having the characteristic of scientific literatures.
Based con this concept, the literaﬁure of bibliographical
classification could therefore be described as having this

characteristic of scientific literatures.

Distribution of Citations by Subject

The distributicon of the cited journals by subject is

shown in Table 13.

TABLE 13
SUBJECT DISPERSION OF CITED JOURNALS
{D = 42}
_ No. of
Subject?* - Journals : L ]

Library & Information Science ' 126 50.4
Others - T 124 49.6
Business and Economics : 1 0.4
Chemistry . | 2 - ' 0.8
Children and Youth | - 1 0.4
Communications - 2 0.8
Computer Technology & Application | 13 5.2

Economics ‘ ' 1 : D.4
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TABLE 13--Continued

126

No,. of :
Subject* Journals %

Education B 3.2
Engineering 7 2.8
Ethnic Interests 1l 0.4
Food and Food Industries 1 0.4
General Interests o 2 0.8
Geography | 3 1.2
History 3 1.2
Linguistics 1 0.4
Literary & Political Reviews 1l 0.4
Management 1l 0.4
Marketing and Purchasiﬁé 1 0.4
Mathematics 3 1.2
Medical Sciences 5 2.0
Metallurgy 3 1.2
Meteoroclogy 1 0.4
Music 1 0.4
Paper and Pulp 1 0.4
Philosophy 6 2.4
Physics 2 0.8
Political Science 2 0.8
Psychiatry 2 0.8
Psychclogy 12 4.8

2 0.8

.Public Administration
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TABLE l3--Continued

_ No. of
Subject”* Journals L
Religion and Theology 1 0.4
Science 3 _ : 10 4.0
Social Science | 2 0.8
Social Services & Welfare 1 0.4
Sociology 6 2.4
Statistics 4 1.6
Technology 3 . 1.2
Theater 1 0.4

*Classification based on Ulrich International Directory of
Periodicals, 20th ed. {New York & London: Bowker, 1981).

Table.d shews that there were citations to journals in
a wide range of subjects. There were 126 (50.4 percent)
journals cited in library and information science, while
124 (49.6 percent) Jjournals were cited in other subjects.
Although the citations to other subjects may be considered
guite low when compared to the figure obtained for the
¢iting subject, the twoc outside fields that were most
freqguently cited were computer technology and applications
.with 13 (5.2 percent) and psychology with 12 (4.8 percent)}.

One reason for the prominence of the former is that in
recent years, there has been a.movement towards the
application of computers in bib;iographical classification.

The application of computers to bibliographical



- | © 128
classification is based on the assumption that computers
can be programmed to do the classifying of documents
instead of humans. This body of citations can be divided

into two areas. The first area is experimental classifi-

cation, commonly referred to as 'automatic classification.‘8

The second area is the application of the computer to

faceted and hierarchical classification schemes.gdl2

The freguent citation to psychology journals is an
indication of the possible applicaticon of findings in the
field of psychology to the process of bibliographical |
classification. Among the writers who had attempted to
use basic logic as the basis for classification is Groeneveld,

who defined classification as the logical process of recog-

13

nizing classes or kinds. Rejecting the approach of leogic,

Farradane argued that

logic offers no criterion for facts or truth,

but is only a formalized system for demonstrating
consistency between propositions (not between
concepts), and hence not applicable to the
problems of classification. The recognition

of classes is, moreover, not a matter of logic,
but is an innate process of perceiving common
elements in mental processes, and relations

may be recognized between classes, as between
single concepts.

Farradane further pointed cut that "a sound basis for
classification is to be found only in studies of the nature

!l15 He

of knowledge and learning, that is, psychology.
contended that classification represents the true structure
of knowledge. Richmond noted that "since faceted procedures

began much earlier, they have been carried farther and .

applied more broadly than experimental ones. Psychological
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factors have hardly been touched."16

The frequency of citation to psychologj journals would
suggest that some psychological principles have been found
useful to bibliographical classification. Some of these
useful principles, based on the work of Berelson and Steiner
are summarized by Richmond as follows: transfer of training,
symbolized and verbalized thought process, discrimination
between named things, constancy of fundamental vocabulary,
concept formation, concreteness of concepts, identification
of concepts, similarity of connotations among similar
cultures, use of insight in new situations, methods of
;:»roblem--sc:;lv:i.ng.1.7 Furthermore, the frequency of citation to
psychology journals would suggest that there is a shifting
emphasis from the principles of logic which characterized
the nineteenth-century classification to those of psychology

as a basis for constructing modern classification.

Distribution of Citations by Language

The distribution of the citations of the literature of
bibliographical classification by language revealed that
English was the leading language with 4,160 (89.8 percent)
citations. It must be pointed out, however, that more
publications in English than in any other language on the
subject of bibliographical classification were indexed and
abstracted by the sources consulted in the course of gathering
"data for this study. Another point that deserves mention is

that English-speaking nations, especially England, India,
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and the United States, have played an important role

in the advancement of research in classificaticn. The
German language took the second position with 283 (6.11
percent) citations. Another important geographical area
that has contributed to classification research is the
Soviet Union, where the BBK classification scheme was
developed. This was reflected in the study, wherein

103 (2.22 percent) of the citations were to works in the
Russian language.

Other languages played far less significant roles in
the citation pattern. French had 48 (1.04 percent),
Swedish 12 (0.26 percent), Portuguese 8 (0.17 percent),
Chinese 5 (0.11 percent), Italian 5 (0.l11 percent), Spanish
5 (0.11 percent), and Czech 2 (0.04 percent). Table 14
summarizes the language distribution of the citations.

This pattern of language distribution does not differ
significantly from that reported in other subject fields
(Table 15). The 6.1 percent obtained in this study for the
German language is almost the same as the 6.4 percent
obtained by Woocds for chemistry, while the 1 percent
obtained for French is also similar to that of the 0.5

percent obtained by Cline in library science.
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TABLE 14

LANGUAGE DISTRIBUTION CF THE CITED LITERATURE IN
BIBLIOGRAPHICAL CLASSIFICATION

Language : No. of Citations Percentage
English 4,160 89.83
German 283 6.11 "
Russian 103 2:22
French 48 1.04
Swedish 12 0.26
Portuguese 8 0.17
Chinese 5 0.11
Italian 5 0.11
Spanish 5 0.11
Czech 2 0.04

4,631 100.00
TABLE 15

LANGUAGE DISTRIBUTION OF SUBJECT LITERATURES

Citation Studies Percentage
Subject--Author English German French Other
Biology--Wood (1967) 75.0 3.0 3.0 19.0
Chemistry--Fussler (1948) 64.5 25.0 3.0 7.5
Chemistry--Wood (1967) 50.3 6.4 T3 36.0
Classification-~-Afolabi (1983)

(Bibliographical) 89.9 6.1 1.0 3.0
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TABLE 15--Continued

Citation Studies . Percentage
Subject-—~Author . English German French Other
Library Science--Cline (1980) 97.4 1.0 0.5 1.1
Physics—-~Fussler (1948) ' 66.6 22.1 2.9 8.4
Political Science--Stewart (1870} B2.1 | - — _ —
Socioclogy=~-Baughman (1974) . 95.2 0.67 2.05 2.06

13

*pAdapted from Cline

This chapter has examined the characteristics of the
cited literature of bibliographical classification by
biblicgraphic format, language, subject, and age. Monographs
were the most cited bibliographic form of publicaticn,
accounting fer $7.2 percent, followed by journal articles
with 31.1 percent. The mest cited language was English with
89.8 percent. The other two languages most fregquently cited
were German (6.1 percent} and Russian (2.2 percent). The
most frequently cited subjects were psychology and computér
technology and its application. The recency of the publica-
tions cited in each of the years studied may mean that concepts
in bibliographical classification changed as rapidly as in the
haﬁural sciences, with less emphasis on the historical. The
information provided in this chapter has shed light into the
- patterns of literature use by bibliographical classifica-

tionists.
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" CHAPTER SIX

SUMMARY AND INTERPRETATION OF FINDINGS, CONCLUSIONS,
SIGNIFICANCE OF THE STUDY AND SUGGESTIONS FCR

FURTHER STUDIES

The purpose of this chapter is to summarize the problem,
purpose, the findings of the study, its limitations, conclu-
sions, its significance, an interpretation of the findings

and suggestions for further studies.

Summary of Problem

Several papers and journals may be useful to students of
bibliographical classification, but for economic reasons,
libraries can seldom acguire all materials that would be
useful to these readers. The guestion then for librarians
faced with this problem is: Are there core literature and
core journals in bibliographical classification that would be
more useful in library science than would the rest of the

literature?

Summary of Purpose

The purpese of this study is summarized as follows:
) 1) To determine and identify the core journals from the
population of cited journals in the literature of bibliogra-

phical classification; ' : ' ‘
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2) To aétermine and identify'the core papers from the
- population of cited papers in the literature of bibliogra-
phical classification; |

3) To determine and identify the core authors from the
population of cited authors in the literature of bibliogra-
phical classification;

4) To determine the characteristics of the cited
literature of bibliographical classification by bibliogra-

phic format, language, subject, and age.

Summary of Findings

- The findings pbtained in this investigation are
summarized as follo
1) The citation &f the literature by bibliographic

format indicated that monographs were the most cited with
2,648 (57.2 percent) citations, journals 1,441 (31.1 per-
cent}, conference proceedings 278 (6 percent), technical
reports 139 (3 percent), mimeographs 56 (1.2 percent),
theses 46 (1 percent), correspondences 18 (0.4 percent), and
audio-visual materials 5 (0.1 percent}.

2) The distribution of the cited literature by
language was as follows: ZEnglish 4,160 ({89.8 percent),
German 283 (6.1 percent), Russian 103 (2.2 percent), French
48 (1 percent), Sﬁedish 12 (0.3 percent), Portuguese 8
(0.2 percent), Chinese 5 (0.1 percent), Italian 5 (0.1 per-

cent}, Spanisnh 5 (0.l percent), and Czech 2 {(0.04 percent),

3) The distribution of citation by subject showed that

ES
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the two subjecﬁ areas that were most frequently cited
were psychology and computer technology and its applications.

4) The age of the cited literature using the Price
Index revealed that bibliographical classificaticn was a
research front subject in 1960 (54.4 percent), 1962 {57.2
percent), 1966 (48.3 percent), 1968 (69.3 percent), 1970
(42.9 percent), 1976 (57.4 percent), and 1978 {43.6 per-~
cent). It was a 'normal’' subject in 1964 (32.0 percent),
1972 (40.9 percent), and 1974 (39.3 percent), and an
'archival' subject in 1980 (14 percent). The recency of the
publications cited in each of the years studied may mean
that concepts in bibliographical classification were
changing as rapidly as in the natural sciences.

5] The study revealed that there were six core
journals, Their titles, and the number of times they were

cited were as follows: Journal of Documentation 148 (10.6

percent), Library Resources and Technical Services 135(9.7

percent), American Scciety for Information Science Journal

(formerly American Documentation) 93 (6.7 percent), Library

Association Record 65 (4.7 percent), Aslib Proceedings 57

(4.1 percent), and Library Science with a Slant to Documen-

tation 55 (3.9 percent).

6) The study revealed that there was one core author,
S. R. Ranganathan, creator of the Colon Classification and.
the scholar who introduced facet analysis in bibliographical
classification. The highly cited authors were linked to

the Bangalore Documentation Research Group (India) and the
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British Classification Research Group.

_g g 7) The test for core literature in bibliographical

" classification using the Bradford distribution revealed a
a positive finding-- there were two core papers. These

are, Prolegomena to Library Classification, 3rd ed. 1967,

by 8. R. Ranganathan and Classification and Indexing in
Science, 2nd ed. 1958, by B. C. Vickery.
8) The application of Bradford's distribution to
the data gathered for this study revealed that the data on
journal titles and authors conformed to the distribution,
while there was less conformity in the data on the cited
papers. The verbal formulation of Bradford's law conformed
. more to the law with the data on authors than the graphical
formulation. In the case 6f the data con journals, the
graphical formulation was closer to the law. A comparisocon
of the two formulae could not be made on the data for the
cited papers because of the absence of the linear part of

the bibliograph drawn.

“Limitations

This study is limited in the following ways:‘

1) Data: the unavailability of publications other than
journal articles in Russian, German and Spanish for citation
gathering was a limitation. The ninety-three items that were
not available for analysis comprised journal articles, monc-
graphs, technical reports, and conference proceedings largely

published in countries outside the United States and the

!
il .
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seven masters theses submitted to American library schools.
These items appeared from their titles and, in some cases,
annotations to deal with the subject of bibliographical
classification, but since they were not available for
analysis, it was not possible to determine if they contained
citations or to estimate the number of citations contained
in them.

It may have been that the inclusion of those items
containing citations might have strengthened somewhat the
findings of this study. There is nonetheless a strong
reliability in the findings obtained from analysis just
of the items that were available for the study, since
these included most of the dissertations and all of the
scholarly journals which regularly cover the subject--

Journal of Documentation, Library Resources and Technical

Services, Library Science with a Slant to Documentation,

International Classification, Tidskrift for Documentation,

Sovetskoe Bibliotekovedenie, and Zentralblatt fur Biblio-

thekswesen-- as well as most of the monographs published

in the years studied. These available items represented
85 percent of the total items examined for the study.

If it is assumed that the ninety-three eliminated
items all contained citations, it then seems likely that
the ranking§ of the cited papers and cited journals would
have been affected. With increase in the data base, the
citation scores for some cited journals and papers would

likely have increased, thereby altering the existing






