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In order to extract professional information from document collection
in a specific topic, a software package on microcomputers is
developed. The characteristics is to make and use "referation"
composed of cit.aLions (citing documents), references (cited
documents) and document itself. This paper gives a brief outline of
user-friendly software designed for scientists and librarians. The
process of producing the relevant information between bibliographic
itens suggesLs the possibility of referaLion analysis as a new field
of informatlon science.

1.  INTRODUCT10N

There is a Lrend toward more numbers of documents owned by scientists and
researchers with increasing online search. It is the presenL state Ehat. Lhe
personal document collection is not computerized. Using today's microcompuLers
with lower cost, larger memory, and higher performance, document management
sysLem could be easily attained. This paper gives a brief outline of user-
friendly software package for scientists and librarians.

In designing of personal document database, I think itt is very important to use
the reference data at the end of document. Each reference data has the same
basic bibliographic items as document itself. If you notice references to be
very valuable data, you would give up forming computer readable database.
Garfield has been found a solution to entry the reference data about two
decades ago[1]. In this paper, I will attempt a new approach to make and use
reference data on microcomputers. Especially, it is important to introduce a
new concept trreferaLiontt and to produce professional information about
bibliographic items in a specific topic.

2.  SYSTEMIS REQUIREMENTS

2.1. Microcomputers

The rapld progress of micrors hardware and software has affected to all of the
fields. Various microcomputers have appeared to and disappeared from our
presence for a few years. Undoubtedly, new machine with higher performance will
set back our present efforts. It is difflcult to specify systems requirements

micrors era. Nevertheless, I sha1l set to the following equipmenls.
micro processor : 16-bit (Inte1 8086 compat.ible, 10 MHz).
main memory : 640 Kbytes.
monitor : 8 colors, 640 x 400 pixels.
floppy disk : I Mbytes x 2.
printer.

This system, NEC PC-9801VM2, is very popular in Japan. Of course, Japanese
character is supported. Total hardware cost is about 3,000 dollars(March 1986).
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2.2. Software

SofLware package runs the MS-DOS operaLing system. And it is programmed by
BASIC compiler. A part of program, such as sortlng, mergining and boolean
operation, uses assembly language(Inte1 8086) for rapid processing. A total of
statements 1s about 18,000 steps(350 Kbytes).

As the importanE functions of micro-based software, the colored text and dot,
charts and graphics, and the control of cursor's location are considered.
These functions are useful to display clearly various types of information on
screen with 80 x 25 characters. By the selection of function key or menu-
driven conmand, our job proceeds user-friendly. Table 1 shows the list of
function keys. Key number slx, seven and eight concerns the entry of data.
And one, two and five relates Lo the usage.

TABLE 1 List of Function KeYs

3.  STRUCTURE OF DATABASE

3.1. Document Fl1e

Document file describes the static features of document. One record is made of
basic bibliographic it.ems: form(1 column), document number(4), three authors(2O
x 3), title(128), source(35), publication year(4), and others(24). The record
with the length of 256 bytes is saved to floppy diskett as random fi1e. The
screen for the entry of document data is divided into two parts. The upper
part, input screen, shows the content of record on a given document. The lower
part, index screen, dlsplays bibliographic index to assist data entry. Five
indexes are ready: document number, author, tit1e, source and publication year.
By assisting of these indexes, document data can be easily entried.

3.2. Reference File

A very easy method for the entry of reference data is developed. Figure 1

illustrates an example of screen for the entry of reference data. The screen is
divided into three parts. The upper part, document screen' shows the content
of record on a given document. The middle part' reference screen, presenLs the
reference data of above document, And the lower part, index screen, displays
authorrs index Lo assist data entry. The entry of reference data takes two
sLeps. First, by assisting of author's index, he and she searches the same
document from document fi1e. And second, by inputing the corresponding code,
reference data is cataloged and displayed on reference screen.

It is important natter that reference file is composed of document number and
only the document cataloged to document file. From document number, the
bibliographic items of document can be moved quickly. This is useful to reduce
the entry work and memory space. Reference data entries only the relaLed
document of references. This point differs from Science Citation Index which
can survey the relationship between fields. But only the cataloged document is
enough to introduce the internal relationshlp on a specific topic.
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3.3. Deflnltion of Referations

In the field of information science,
references indicate cited documents, and
citations indicate citing documents.
Under computer algorithm, citation file
i.s obtained by inverting reference file.

Reference anaLysis uses only reference
data. Kessler presents the relevant
relationship between documents using
bibliographic coupling[2]. In contrast
to reference analysis, citation analysis
uses only citation data. Sna11 proposes
co-citation as a measure of association
t3l. Citation analysis used SCI/SSCI
databases has been studied actively.

FICIJRE  l     An ExarnPle of Screen for the EntrT of Reference l)ata

Ci Eations

+

Document

+

References

Referations

FIGURE  2
Definition of Referat■ Ons

rn a given docunent, it is possible to integrate cj.tatlons, document itself,
and references. This new concept is named "referations"[4]. Figure 2 shows
the definition of referations. under computer algorithm, referaiion file is
obtained by mergining three files (citation, document and reference) made of
document number.

3.4. Index Files

For the sake of faster and more efficieot man-machine connunication, about
fifty files are produced before usage. Once we made of these files antl saved
to floppy diskett, end-user wouLd be able to run the job of usage at any tines.
For 1,160 documents, the execution time to nake indeifiles takis about twelve
minutes using RAM disk. 0f this time, it takes about five ninutes to extract
and sort 6,730 ti.t1e keywords fron 1,160 titles.
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4.  USAGE OF DATABASE

4.1. Bibliographic Lists

Thls section deals with many kinds of list on the content of database. The
followings can be called by very simple command on screen or printer.

(1) Referation List : Referations to a given document are displayed. Looking
at this 11st, the chronological aspects around document become clearly.

(2) KWIC Index : KWIC index at any title keyword whlch you need is obtained.
There are three formats to show Lhe corresponding document' In the case
of all itens, not one 1ine, KW0C index is listed.

(3) Index List : There are six types of index list : documenL number, author,
source, publicatlon year, form, and title. Because of a great volumes of
listing, Lhe startlng search key 1s possible to select freely.

(4) Rank List : This lists four Lypes of count ranking : referation, keyword,
author, and source.

(5) Name List : Keywordis name, authorts name, and sourcets name are
tabulated, The print-out sheet becomes very compact.

(6) Count List : Three types of list are ready : referaLion, publicalion year'
and form.

Each list of referation, KWIC and index has three types of format to describe
the content of document. A total of 1ists, therefore, is thirty four. As these
lisLs contain the count information of citations and references, it can be used
to an indicator of important document in closed topic.

4.2. Bibl■Onletric Distributiol■ s

Ten kinds of biblionetric graph with theoritical models are drawn. As the
parameter of each model is estimated at the job of index files in 3.4.,
the distribution is very quickly plotted at co1or. Figure 3 shows the screen
of Bradford's distribution. The left side is the plot of Bradford's
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distribution, The droop section
is drawn clearly. The right side
shows five types of theoritical
models and the value of parameter
estimated. For some details of
Bradford's models, please refer to
my paper[5]. It is considered three
theoritical models on Lotkars
distribution : negative blnomial'
borel-turner, and cumulative
advantage distribution[6]. And the
value of pararneter is estimated and
tested. Table 2 shows the x-axis
and y-axis of each distribution.
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TABLE   2
Ten kinds of Bibliometric I)istributions

Distribution y― ax■ s

tsradford
Ztpf
Lotka
Lotka
Characteristic
Characteristic
CharacterisElc
CharacterisLic
Growth
T i f ^

1og(souce r)
1og(keywd r)
1og(documnt)
1og ( refrt )
source rank
keywrd rank
author rank
refrt rank
year
age

cum. docmt
document
log ( freq )
log( freq )
cum. docmt
cum. docmt
cum. docmt
cum. docmt
documenE
document

ヽ

4.3. Traditional Search

Using bibliographic items memorized to searcher, we usually retrieve the set of
documents from databases. The difficulty of searching is due to rely on the
memory of scientists and libralians. Therefore, this software is designed to
display the content of database as many as possible. Six indexes (document
number, keyword, auLhor, source' publication year, and form) and four ranks
(referation, author, keyword, and source) are possible to display on the screen
using simple command. Through the selecLion of these indexes and ranks, we are
able to search the set of documenLs.

Eigure 4 shows an example of search based on referationrs rank. The screen
divided into two parts. The upper part displays the results of search. The
lower part shows the list of referationrs rank. It means thaL search number
five consists of eight documents with ciEations rank higher than eight. 0f
course, Boolean algebra (AND, 0R, and NOT) to any search documents can be
operated. And a1so, three kinds of format to describe the items of document
are ready on screen or printer.
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4.4. Referatlon Search

This presents a new type TABLE 3 Slx Types of Referation Search
of lnformation retrieval
systen using referation
data. Table 3 shows a
concept of referation
search. It devides into
two categories with
searchkey:agiven
document number and the
set of docunents. The
forner category has two types of search. one type is to search the referations
of a given docunent. For example, search number six in figure 4 is made of 54
documents whlch is references of document number 527. The other type is to
search the set of documents associated with a given document. The later
category has four types of search: the set. of documents, keywords, authors,
and sources associaLed with the set of documents retrieved by user. Next
section gives some details on the association measures.

4.5. Association Measures

No search kev relation lsearch resulLs
document number
document number
seE of documents
set of documents
set of documents
set of doclrments

referations
association
association
association
association
associ ati on

ｍ

ｍ

ｍ

ｏ

ｏ

ｃ

For classifying and evaluating the
item of document and/or document
itself, how to quantify the
relationship between items is very
important. As the basic measure, the
matching count between items is used.
For example, reference analysis
measures blbliographic coupling
between two documents based on
references, and then citation analysis
counts co-citation based on citations.
In the case of referations, the sane
matching meLhod is adopted.

Figure 5 represents the association
count between two documents(860 and
137). The left side is the referations
of documenr 860 in 1981. The right
side is the referations of document
137 in 1973. By observlng of the
figure 5 in detaiLs, document(1081) is
co-cltation, and documents(70, 11, 69,
260, 93, and 81) are bibliographic
coupling. But documents(860, 525,
119, and 137) do not belong to any
categories, Direct link is found to
860 and 137. This is indeed the reason
that document itself was contalned
within referations. Therefore, it is
defined that association count is a
total of comon documents between
referations of two documents.

FIGURE  5
Association Count Between 860 and 137
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Blbliographic coupling is useful to latest two documents, and co-citation count
is adaptive to relatively older two ones. But assoclation count is free to
publicaEion year of document. I have developed a fasLen computer algorithm for
obtaining all pairs of association counL between a given document and all of
the other documents[7]. It takes only a few seconds to measure and sort the
association count of a given document,
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FIGURE 6 Three Types of Association Measure

Figure 6 shows three types of association measure, which a and b is each number
of references in document A and B, and c is the association count between A and
B, The first type is association count it.se1f. The second type is association
coefficient normalized by a total of two referations. And the third type is
association ratio adjusted by the associatlon count and coefficient.

Many measures of association has been studied[8]. Which of measure is betLer
may be different from every database used. Therefore, three measures of
association are displayed at the same screen in descending order, that is, in
relevant order. Searcher is able to select any neasure and any number of
documents which he need.

4.6. Association Information

The set of documents retrieved by traditional search and referation search
(type 1, 2, and 3) can be utilized as search key for association information.
In this case, a measure of association between two sets, not two documents,
uses the cumulative counts to a1l documents of the set.

Figure 7 represents an example of screen on referation search. The set of
documents is made of 47 documents with keyword "bibliometrictr. The lower side
shows three sets of keywords related to "bibliometric". He find some of the
well known keywords such as Bradford. It is noticeable that these keywords is
automatically produced and weighted. Furthermore, the sets of documents,
authors and sources related to "bibliometric" can be simply obtained.

2 Association 47 REFERAT10N
Search (eywords
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20  BIBL10M:ETRIC/K〈Y
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FIGURE 7 An example of Screen on Referati.on Search
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5。   CONCLUS10N

I presented a new type of information reErieval system using referation data.
Conventional search retrieves the set of no weighted and onLy documents. But
referation search produces the set of weighted documents, keywords, authors and
sources. It is considered that lhe weighted items represent some kinds of
professional informati.on. Although Lhis approach differs from one of expert
system and knowledge databases, this micro-based system is very simple, lower
cosL, and feasible,

Because of dealing with aL1 pairs of documents hrithout regard for publ-ication
year, the concept of referation will affect to the study of ciEation analysis
using only eitations. This paper indicates the possibility of referation
analysis as a new field of information science. It is desirable that each
scientist r+ou1d manage personal referation database to promote the activity of
research effectively and efficiently.
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