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L l S ’t  o f  3T6f 03?6I1C6S o o o o o  • o o * o « o  ô o o o o o o o  « o o o  oo o o o o o  •• oo o o o *  « o o o s ^ a  • o • «  173

Statement of advanced studies undertaken bv Rt.ndpnt ..................

Figures & Tables

Fig. 1 , 1  

Fig, 1,1 

Fig. 3ol 

F ig, ^,1 

Figo 5.1

Fig, 5.2 

Fig, 6,1

Fig. 7.1 

Fig, 8.1 

Fig, 9,1

Hie area of study . . , « . , , , , , , o , , , o o , o o , , o , o ooo . oo , . , a . o o e , .  15

Ihe c ita tion  link ; a 100-year-old trace-back . . . . . . . . . . . a , . .  31

Precision and re ca ll ........................... a . , , , . . , , « , , . . , , ^

Venn diagram of core journals « a a , , , . , , , . , , . , , , . . , , , , . . , , , ,  110

Components of a d-wQCI, Card f i l e  fo r  data

collectxon . . , , ,  • , , , . , ,  • o , , , , ,  t , , ,  •,, «q, , , , , • , • , , , , * , , . . , ,  113

Questionnaire fo r  p ro filin g  pharmacists

Steps in the process of q_ualifying 

statements ........... .............................

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 . . .  113

140

Distrihutuon of c ita tions in  a pharmacy journal 14-5

An onlxne duQCX . . . . . . . . . . a , , , , , , ,  • , , , *oo,* , o, , ,  • . . . . .  154'

Retrieval of documents by uniq.ue c ita tion  number o , . , . , , , , , .  164-

Table 4,1 Previous studies fo r  characterizing citations ?1

Table 4.2 L is t of o[uallflers and their meaning ............. a , , , , . , . , . , . ,  92

Table 4,3 L is t of core journals in pharmacy (thrombosis

research} . o , , , * . . , . , , « , o . a , . , , , , . , 110

Table 5,1 Components of a dwQCI a , , , , . , , , . , . . , , , . , , . , , , , ................ . U3

Table 7.1 Distribution of reasons fo r  c itin g  in pharmacy . , , , ........... . 145

Table 7.2 Locations of c ita tions in a pharmacy journal . , , , , 0. . , . , , . .  145



AGKNOIffl̂ EDGEMENTS

I  should l ik e  to thank Mr Douglas Anderson of the School of 

Lihrarianship & Information Studies, Robert Gordon’ s Institu te 

of Technology, fo r  suggesting the top ic of Qualified Citation 

Indexing, and Mr David Andrews fo r  h is guidance« Thanks also go 

to Mrs Elizabeth Duncan (Aberdeen University) fo r  stimulating ideas 

in the area. Dr Graham Jones of the University o f Strathclyde fo r  

acting in an advisory capacity. Dr Gordon Smith of the School 

of Pharmacy at RGIT fo r  suggestion of the f ie ld  of Thrombosis 

Research, and to Drs R.L. Jones and N .H. Wilson of the Department 

of Pharmacology (University of Edinburgh) fo r  th e ir  time in 

discussions« Others deserving of mention include Mrs Patzlc ia  

McBain and Mr Michael Head fo r  th e ir time in teaching me word 

processing ■which enabled easier handling of the material contained 

in th is thesis, Mr Michael B ritta in  o f Loughborough University 

fo r  his views, the Institu te fo r  S c ien tific  Information in Oxford 

fo r  supplying material relevant to the study, the Science Studies 

Library of the University of Edinburgh (particu larly  Dr David Edge 

and Ms Moira Forrest), the Royal Institu te o f Technology Library 

(Stockholm) fo r  the g i f t  o f a bibliography, and Dr Larry Eriskman 

of the Department of Philosophy (Edinburgh University) fo r  allowing 

me to attend lectures in the Philosophy of Science«

DECLARATIONS

Previously published material of the author is  included in th is 

work, but when used is  c learly  indicated with a reference«

Copyright of th is thesis is  vested In the author« The thesis may 

be reproduced in any quantity with the condition that i t  is  fo r  

academic purposes and is  not fo r  sale,

W.H,

Aberdeen, March 1985



ABSTRACT
CRITICAL ASSESSMENT OF BIBLIOMETRICAL FEATURES IN THE 

SUBJECT FIELD OF PHARMACY. William HoUStOil

The evolution of modern science and the s c ien tific  journal is  

Outlined, The ro le  of the Reference L is t is  discussed, and i t s  

relationship with the c ita tion . Mathematical manipulation of 

citations and citation  analysis are c r it ic iz ed . The lim itations 

of c ita tion  Indexing in terms of precision in information 

re tr ieva l are highlighted, and the need to adopt a subject 

approach to improve th is . The concept o f "true" c ita tion  

indexing, i . e ,  increasing precision with use only of c ita tions 

as indexing terms, is  introduced. The concept of Qualified 

Citation Indexing, and i t s  extension in terms of res tr ic tion  to 

one d iscip lin e. Pharmacy, is  described. Weighting parameters are 

introduced, based on c ita tion  analysis by a pragmatic approach. 

Description is  given of the resulting D iscipline Weighted 

Qualified Citation Index (dwQCl) in hard-copy form, and suggestions 

fo r  online access ib ility . The dwQGI is  c r it ic iz ed  together with 

the fe a s ib il it y  of constructing a dwQCI, Future prospects fo r  

theories of c iting  and c ita tion  indexing are discussed. The 

cautious and pragmatic use of bibliom etrlc data can a fford  a 

basis on which to define core l is t s  of journals, A dwQCI may be 

constructed without resort to authors contributing to I t ,  The 

characteristics of a dwQCI. can o ffe r  increased precision in 

searches based on cita tion  indexing, but-this is  at the expense of 

necessary manual intervention in a machine-generated system. Where 

precision in ci-fcation-based in form ation-retrieval systems is  a high 

premium, the e ffo rts  in creating a dwQCI online could be ju s tified .
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citation  index
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worth to any subject f i e ld
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PRECISION in information re tr ie va l 

See also CITATION INDEX

An abbreviation fo r  the D iscipline 

Weighted Qualified Citation 

IndeXo The f i r s t  two le t te rs  

"dw” are in lower case to 

emphasize extension of the 
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Founder of the SCIENCE CITATION 

INDe/* and proponent of CITATION 

ANALYSIS

A measure of how quickly the 

a rt ic le s  in a journal are cited  
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Information ( iS l )

Jotnnaal Citation Reports

Pharmacy

Pragmatism

Precision

Qualified citation  index 

(QCI)

A measure of the frequency with -which 

the a r t ic le s  in a journal have heen 

cited  hy the wider lite ra tu re  in a 

given year« See also IMMEDIACY INDEX

An in stitu te  founded hy EUGENE GARFIELD, 

and based in Philadelphiao The f i r s t  

corporation based on providing access 

to s c ien t ific  information by means of 

CITATION

A BIBLIOMETRIC analysis of the 

references processed fo r  the SCIENCE 

CITATION INDe/*

The f i e ld  covering the preparation 

and dispensing of drugs, and rela ted  

to pharmacology (the science of the 

action of drugs on the body)

The doctrine employed in BIBLIOMETRICS 

to evaluate assertions soley by their 

practica l consequences in the absence 

of evidence fo r  th e ir theoretical 

v a lid ity . A term coined by B. Cronin 

(but not the d e fin ition )

A ra tio  o f the number of rele-vant 

documents retrieved  from a system in 

rela tion  to the to ta l number of 

documents retrieved . See also RECALL

An ordered l i s t  of references (c ited  

works) in which each reference is  

followed by a l i s t  of the sources which 

c ite  i t ,  each of iliese sources being 

qua lified , i .eo having qu a lifie rs  to 

Indicate the contexts in which the 

cited  work has been quoted



Q ualifier

Recall

Reference

Reference Index

ReproducilDility

Science Citation Index (SCl)

Subject indexing

A re la tion  indicator expressing the 

contexts in 'which a cited  work has 

been q_uoted (usually in the form of 

a code fo r  b re v ity ), and which is  an 

essential component of a QUALIFIED 

CITATION INDEX in order to fa c i l i t a t e  

PRECISION in information re tr ie va l

A ra tio  o f the number of relevant 

documents retrieved  from a system 

in rela tion  to the to ta l number of 

relevant documents in the system 

See also PRECISION
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CITATION and REFERENCE INDEX

An ordered l i s t  of c itin g  authors 

in which each is  followed by an ordered 

l i s t  of c ited  authors. A Reference index 

is  merely an extended reference l i s t  of 
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CITATION INDEX does not have the fa c i l i t y  

to "come forward" in time. The term is  

used to c learly  emphasize the difference 

between a CITATION INDEX and those which 

"go backwards" in time

The a b il ity  of a person to reproduce, 

in terms of generation and interpretation, 

his/her own work at a la te r  time

A CITATION INDEX registered by tbelnstitute 

fo r  S c ien tific  Information

A term to describe a method of Indexing 

whereby subject headings are derived from 

a document to enable i t s  re tr ie va l, and 
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10



Ttue citation  indexing

Universality

Construction of a CITATION 

INDEX hereby the indexing 

terms are soley citations 

and >jhere there is  no resort 

to SUBJECT INDEXING at any 

stage in infoiraation re tr ie va l. 

A term especia lly  coined fo r  

the purposes of the present 

work

The a b il ity  o f one or more 

persons to in terpret the 

work of another

Weighting device A device to introduce in 

mathematical teiias, a system 

■whereby q.ualitative assertions 

can be extended q.uantitatively, 

to a ffo rd  ob jective judgements 
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INTRODUCTION

Aims and Objectives

" I f  you cannot measurei your knowledge 

Is  meagre and unsatisfactory."

Lord Kelvin (1824-1907) 

Dictum on the façade of Chicago University

AIMS

There has been great debate within lib ra ry  and information science

regarding the legitimacy of using the concept of "Association of
1 2Ideas" , based on bibliographic coupling , and co-citation  as

3
well as c itation  counts , to iden tify  the core -  or key -  journals 

within a subject f ie ld «  Proponents of th is approach in the past have 

been Eugene Garfield in his numerous writings in Current Contents

4and Cole , whilst the concepts have been c r it ic iz ed  by others

(Kaplan^, Broadus , and Line and Sandison'). One of the sign ifican t

applications of the concept of association of ideas is  in c ita tion

indexing. Unlike derived Indexing, where a number of syntactical and

semantic problems arise throu^ assignment of subject headings fo r

Information re tr ieva l, c ita tion  indexing uses the association of

ideas to establish connections between documents, and to preclude

these problems. The Science Citation Indexf^is regarded as a

sign ificant contribution to information re tr ie va l in the sciences,

but although i t  claims high r e c a l l , i t  has problems of low precision

8 9in searches, ’ By qualifying entries by content analysis (that is ,

examining the c iting  documents and rela tin g them to the citations

they contain, and expressing the re la tion  as a q u a lifie r  or re la tiona l

lO 11operator), precision may be improved. ’  ̂ By incorporation of weighting

12devices, based on appropriate bibliom etrlcal parameters in one

12



discip line (Phaxmacy), an increase in precision in Information 

re tr ieva l from a citation-tased system would be envisaged« In 

order that a qua lified  c ita tion  index (QCl) may be constructed in one 

such d iscip line (d ) and appropriate weightings (w) incorporated 

(a dwQCI or D iscipline Weighted Qualified Citation Index), c r it ic a l 

assessment o f the b lb liom etrical features in the subject f i e ld  of 

Pharmacy is  necessary.
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1, M.Mo Kessler, "Bibliographic coupling between s c ien tific  papers", 

American Documentation, 1963» 1^(1)» 10-25«

2« H iG. Small, "Co-citation in the s c ien tific  lite ra tu re : a new measure 
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Society fo r  Information Science, 1973» , 265-269«

3. P.L.K. Gross and E.M. Gross, "College lib ra r ie s  and chemical education", 

Science. 192?, ^ ( l? 1 3 ) ,  385-389.

5« N« Kaplan, "The noims of c ita tion  behavior: prolegomena to the 

footnote", American Documentation, 1965» 16(3)» 179-184,

6 « R,N. Broadus, "An investigation of the va lid ity  of bibliographic 

c ita tion s", Journal of the American Society fo r  Information 

Science. 1983» 34(2), I 32- I 35«

7« M.B. Line and A, Sandlson, "Practical interpretation of c ita tion  

and lib rary  use studies". College and Research L ib raries, 1975»
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OBJECTIVES

Ihe objectives of the work detailed in th is thesis, based on the

previous works outlined above, were as follows»

1, To Iden tify  the core journals in one area of knowledge (Pharmacy) 

using bibliom etric Indicators ( i . e ,  indicators derived from the 

analysis of s ta tis tica l data surroundlrg a particular l ite ra tu re ),

2, To c r it ic a lly  examine the theoretical concepts of an area of 

lib rary  science termed "c ita tion  analysis" ( i . e ,  a method by

which counting citations can expose certain trends in lib rariansh lp ),

3 , To study the reasons authors in a spec ific  d iscip lin e (Pharmacy) 

have fo r  c iting  previous works,

4, To iden tify  these reasons and c lass ify  them to create "qu a lifie rs " 

characteristic to the d iscip line of Pharmacy, These q tia lifie rs  

woTold re la te  a citation  with the document making the c ita tion ,

5, To construct a novel type of c ita tion  index on the concept of
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the qualified  c ita tion  index, and to re la te  i t  to current research 

in an academic pharmacy departments

6 , To c r it ic a lly  assess th is novel qu a lified  c ita tion  index in order 

to contribute to the general body of evidence on the value of 

bibliom etrical parameters to pharmacy, and to other subject areas»

7, To arrive at conclusions concerning the most appropriate q u a lifie rs  fo r

use in such indexing, the most useful method of determining the 

index's most important components, the extent to -which information- 

re tr ieva l effectiveness is  improved, and the fe a s ib i l i t y  of 

construction of - îiat is  to be called a

D iscipline Weighted Qualified Citation Index (dwiQGl) o

F ig . I  01

The area of study. The diagram (r igh t) shows the area of study of th is 

thesis in re la tion  to related  studies just outside the range of the 

present work. The boxes'with capita lized le t te rs  represent the present 

f ie ld o f  study >hlle the boxes'with lower-case le t te r s  are re la ted  f ie ld s .  

The diagram ( l e f t )  shows the f i e ld  of study in terms of a Venn diagram, 

ranging from the wide f ie ld  of C itation Analysis to the narrow f ie ld  
of Qualified Citation Indexing,

1, Citation indexing
2, Information re tr ieva l 
3« Bibllometrics
4, Librarianship 
5« Citation analysis
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Chapter 1

Background to Study

" ««« from about 1400 iin tll 1460,, .science ms 

as dead as i t  has ever been«"

D.J. De Solla Price, 1922-1983

" I f  I  have seen further, i t  is  by standing on 

the shoruLders of giants«"

Isaac Newton, 1642-1727

lo l  The rebirth of science

To put the subject of the work enclosed in th is thesis into 

context, i t  is  necessary to b r ie fly  consider the h is to rica l 

background to modem science and the r is e  of s c ien tific  

communication. A convenient starting place is  idiat has been termed 

The S c ien tific  Revolution — the rebirth of the s c ien t if ic  knowledge 

of antiq.uity — and a product of the Renaissance in Europe. The 

demise of the Roman Empire was followed by the passing to 

Byzantium of the s c ien tific  learning accrued during this period. 

Between the 8th Century and the l3th Century, th is progress 

continued, the lin gu is tic  and cultural c it ie s  o f Moorish Spain 

giving rise  to the Age of the Great Translators, Classical 

learning from a m u ltip lic ity  of languages was translated into 

Latin, The rise  of the European un iversities dining the 12th and 

13th Centuries reflected  the qiuest to produce original work, but 

was followed by a decline during the period 1^0 to 1460, The 

invention of movable types in piin ting — "the Identical mass- 

production of fr e e ly  combinable lette i^u n lts  in almost in fin ite
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variety  of composition" -  rescued s c ie n t if ic  learning from

oblivion. Following the Age of the Incunabulum, and the

frenzied rush to re-publish s c ien t if ic  learning, a more

systematic approach developed in the practice o f science,

based on mathematical physics and the development of s c ien t if ic

Instrumentation, S c ien tific  knowledge was accumulating -  and 

accumulating rapidly.

However, no means existed of disseminating th is knowledge.

There was, as yet, no s c ien t if ic  paper. Publication of s c ien t if ic

works did not take place until the "sc ien tis t" believed that a

>rtiole area of science had been mastered ( e .g .  astronomy) and

could be included in a d e fin it ive  book, (The term "sc ien tis t"

was only coined in the l9th Century by the Cambridge philosopher,

Whewell,) The painstaking steps involved in the creation of a

sc ien tific  theory (the "building blocks of science") were not

considered worthy of publication, only the overriding conclusions

(often based on dubious premises), and indeed the theories of

S c ien tific  Method — induction and deduction in thought — were

themselves only being developed. The advent o f the s c ien tific

academy, and it s  learned journal, did not happen until the mld-

lyth Century, In the interim, personal correspondence between

scientists was the only method by which cross -fe rtiliza tion  of

ideas could occur, and currency of thought achieved. Nevertheless,

these " epistolary dissertations" re flected  certain disadvantages
2

in the personal-correspondence approach» sc ientists tended only 

to correspond with those who agreed with them, and not those who 

disagreed; to avoid q.uestions of p r io r ity  — or prior discovery — 

secret codes were devised; and delays occurred in the transmission

1
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of such correspondence owing to the d i f f ic u lt  nature of tm v e l.

Ttavel too provided few opport;m ities fo r  d irect personal
3

contact "between those Involved in science, and so the private 

summarizing of new "books, the reporting o f new experiments, or 

the re ta ilin g  of one's lecture c r it ic a l of another's published 

work (or merely who -was doing what, when and where) played an 

Important ro le  in minimizing the iso la tion  of individuals and 

in creating a s c ie n t if ic  movement with i t s  own momentum and own 

standards. These “ s c ie n t if ic  entrepreneurs" were not always 

welcomed, and those who resented the reported criticism  (o r 

reported suggestions of prior discovery elsewhere) accused those 

who made correspondence a business, of being "In te lligen cers " or 

"philosophical merchants". But i t  was these correspondents who were 

the founders o f the international s c ie n t if ic  community and the 

pioneers of the s c ie n t if ic  journal and modem commercial 

publishing,

1q2 Birth of the s c ie n t if ic  journal

The advent of the s c ie n t if ic  journal, however, was a resu lt of 

the formation of the learned socle "ties. That is  not to say that 

personal communication and the e l i t i s t  approach (the “ In v is ib le  

College") s t i l l  did not flou rish . But the rapid organization of 

the formal academies of science where amateurs and professionals 

could meet and exchange views was a prerequisite to the journal. 

Indeed, i t s  introduction was a conscious invention — a device 

fo r  communicating and preserving the knowledge that was accruing 

at a rate fa s ter  than could be accumulated into d e fin it iv e  texts. 

Currency of ideas was now a high premium.
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The fo-unding of the Royal Society in 1662 ;jas prompted hy

the needs of sc ien tists to communicate the res ijlts  of research 
h

a c t iv it ie s . The pi?actice of personal correspondence once or 

twice annually, and the leisured approach to science, were 

becoming in su ffic ien t to meet the needs of those taking a 

serious in terest in the subject. The increasing numbers of 

sc ientists and the rapid advances being achieved, made i t  

imperative that the knowledge in science be rapidly disseminated. 

The Accademla dei Llncei had already been established in I ta ly  

in 1603» and the French Academy of Sciences was established in 

1666, followed by many others, including the Berlin Academy of 

Sciences in I 7OO, A to ta l of 220 learned societies were in 

existence before 1790, These societies took on the responsib ility  

of publishing experimental resu lts, thus obviating the need fo r  

each individual sc ien tist to communicate personally with many 

others. Thus, the vehicle fo r  communication was established, l , e ,  

the s c ien tific  paper, and encouraged the exchange of ideas and 

attracted potential s c ie n t if ic  collaboration. The s c ien tific  

paper has survived u n til the present day in much the same form.

Two early journals are worthy of further description: the 

Jo-gmal des S9avans and the Philosophical Transactions of the 

Royal Society of London, These two journals offered two d is tin ct 

models of the s c ien tific  lite ra tu re  which was to fo llow  — the 

former long Influenced the development of the s c ien t if ic  

periodical until the r ise  of the journal specia lly  devoted to 

one science only, while the la t te r  became the pattern fo r  the 

publications of the s c ien tific  academies of the 18th Century,

The Journal des Sgavans was broader in range than the Philosophical
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Transactionsi encompassing the Arts and the Scienceso In

some respects i t s  claims were somewhat exaggerated: " I t  is  a

means of satisfy ing curiosity and hecoming learned with l i t t l e
5

trouble" declared the ed itor. The journal des Sgavans has been 

called the f i r s t  abstracting joiim al in i t s  attempts to summarize 

learned works. The Philosophical Transactions can be considered 

to be the f i r s t  periodical devoted soley to the sciences. I t s  

fu l l  t i t l e ,  as published fo r  the f i r s t  time on March 6th 1665* 

was "Philosophical Transactions, giving some Accompt o f the 

present Undertakings, Studies, and Labours of the Ingenious in 

many considerable Parts of the World" , The publisher ms Henry 

Oldenburg, and the publication appeared monthly. The Journal des 

S^vans, edited by Denis de Sallo (under the pseudonym of the 

Sleur de Hedouville) f i r s t  appeared in Paris on Monday, January 

5th 1665, and weekly thereafter. The journal ms suppressed at 

various periods during i t s  h istory (notably between 1665 and 

1792) and 111 volumes were published, Sallo*s intentions 

represented the desire to deploy the new forces of truth against 

those of tradition — what has been called the Reformation—

Inq.uisition—Enlightenment complex, S a llo 's  refusal to submit to 

the wishes of the Inquisition led to withdrawal of his licence to 

publish,^

1 ,3  Increased specialization

During the 18th Century, 7  ̂ new s c ien t if ic  journals were established 

( I 725 to I8OO), mostly in the middle years (only f iv e  were founded 

between 1728 and 1750), and mainly in German, The most important ms
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" Commentarii de retms in scientia naturall et medlcina g e s t is " , 

published in Leipzig and which ran between 1752 and 1798« Just as 

in the early years of s c ie n t if ic  communication, ;^en whole 

departments of science were finding d if f ic u lty  in being 

accommodated by d e fin it iv e  books, sim ilar specialization started 

within the journals to r e f le c t  the research fron ts being created by 

discrete s c ien tific  d isc ip lin es. Journal fragmentation occurred 

to r e f le c t  the basic d ifferences between the natural and h is to rica l 

philosophies (the physical and l i f e  sciences, resp ec tive ly ). The 

fragmentation within the f ie ld  of chemistry Illu s tra ted  these 

steps towards Increased specia lization . In July 1771* the monthly 

"Observations sur la  Physiq.ue, sur l ’h is to ire  naturelle, et sur

le  arls” was published by Abbé Rosier, considered to be a landmark
2

in the development of the s c ien tific  period ica l. These specialized 

journals were not fo r  the "le isu red  amateixc" seeking entertaining 

reading with the illu s ion  that they were interested in s c ien t if ic  

pursuits of which, in fa c t , they had no rea l knowledge. The aims 

of these journals were serious and immediate, with popular science 

not being the objective (although the h is to r ica l development of 

science was included). The specialized journals intended to 

increase the circulation of s c ien tific  Infoimation as a p r io r ity  

and in th is respect translations were made, and an early "current 

awareness" system operated. Others were the Ghemi sches Journal, 

edited by Lorenz Grell who has been regarded as the founder of the

f i r s t  tru ly specialized s c ien t if ic  period ical, and in the la te
2

18th Gentury, Annals de Ghimle which s t i l l  survives.

21



Ipk Referees

One of the problems of the personal-correspondence approach to 

communication in science had been the freq.uent lack of ob jec tiv ity  

in reaching conclusions. A characteristic of the journal lite ra tu re  

introduced by the Royal Society in i t s  authorizing statement of 

1664-1665 that of refereeing a rt ic le s  such that " . . . t h e  tiract,., 

being f i r s t  reviewed by some members o f , . . the  Council«..", could 

then be published. The ro les of referees have not a ltered very 

much over the years, and have been lis te d  as follows»

lo To judge the q.uality of work and subject matter meeting 

the standards of publication of a given journal,

2, To serve as an arb iter of p r io r ity  or novelty through 

presumed knowledge of the pertinent lite ra tu re .

3. To recommend changes or spec ific  length reductions in 

conditionally-accepted papers,

4-, To re lie ve  the pressures on editors by absorbing the 

responsib ility of unfavourable decisions.

5. To lend stature or ce rtifica tion  to a publication by 

virtue of his d istinction  or high qualifications.

Refereeing is  not without i t s  problems as has been highlighted
0

by Meadows, These include:

lo Referee judgements being factu a lly  incorrect,

2, Inherent, or deliberate, bias by a referee against 

(or to-wards) a particular kind of approach, or author,

3. The costs in terms of time and money.
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lo5 Pn'bllsh or perish ?

One notable characteristic since the introduction of the 

early s c ien tific  journals, with increased specialization , 

has been the exponential (rather than lin ear) growth,
9

According to De Solla Price, the law of exponential increase 

is  also obeyed fo r  the actual number of s c ien tific  papers in 

these journals« The contents of s c ien t if ic  papers, themselves 

dependent on the results o f previous papers, have b u ilt up a 

research fron t, i «eo a c learly  defined fron tie r , between 

Knowledge and Ignorance, at which researchers can define 

problems and suggest solutions, using a commonly understood 

terminology, and without resort to prior knowledge Ijdng 

substantially distant to the fron tie r . I t  is  the establishment 

of th is so lid  research fron t, based on the inductive and 

empirical reasoning of modem science, which so demarcates the 

sciences from the arts, the research front of which is  more 

ill-< iefined or " flu id " , (indeed, i t  cotild be argued that in 

the arts, a research fron t does not e x is t .)
9

According to De Solla Price,

there is  in the f ie ld  of science a cumulative accretion 

of contributions that resembles a p ile  o f bricks. Each 

researcher adds his bricks to the p ile  in an orderly 

sequence that is ,  in theory at least, to remain in 

perpetuity as an in te llig en t ed ifice  bu ilt by s k il l  and 

a r t i f ic e , resting on prim itive foundations, and stretching 

to the upper lim its  of the growing research fron t of 

knowledge,"
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Whether science attempts to push fo im rd  the fron tie r  of Knowledge,

or push hack the fron tie r  of Ignorance, is  one of perspective.

The introd-uction and p ro lifera tion  of journal production have not

solved a l l  the problems of s c ie n t if ic  communication and Indeed have

10Introduced ones that did not ex ist in the 17th Century, Broadbent 

has id en tified  these as fo llow sj

1, The need fo r  sc ien tists to "publish or perish", with l i t t l e  

or no financial renumeration, and the problems of peer 

approbation,

2 , Detennlnatlon of the size of the journal lite ra tu re  at any 

point in time,

3, The need fo r  standardization of journals, and in particular, 

bibliographical references,

k» The delay between research achievement and i t s  commmication,

11Garvey et a l. in  19?2 found that ^/5th of authors selected a 

spec ific  journal fo r  publishing th e ir work because i t  reached an 

audience especially appropriate fo r  th e ir  work, 1/5 th because of 

the ed ito ria l policy pursued, and l/8th because of the speed of 

publication. Other reasons included the journal publishing other 

related a rtic le s , ed ito ria l invita tion  of an author's a r t ic le , and 

the prestige of the journal. Of the a rt ic le s  considered, l/8th had 

been submitted to another journal p2?ior to the publishing journal and 

70^ of these were in turn rejected immediately; the majority were 

eventually not accepted at a l l ,  and returned to authors with 

suggestions and comments objectionable to the authors. Such 

rejection  is  aimed at maintaining the high q.uality of a journal and 

it s  prestige within the sc ien tific  community.
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1,6 The sc ien tific  paper» the standard format

No matter what the standard of a s c ien tific  paper, and whether

i t  is  eventually accepted, unconditionally fo r  publication, accepted

with amendments, or rejected, a characteristic common to a l l  is  the
12

format in which they are presented, and the didactic speech

13adopted. I t  has been pointed out that Bernal considered the 

contents o f a s c ien tific  paper to belong to one of three main 

categories, v iz , data (usually in numerical form), procedures and 

methods (such as Instrumental and analytical technlq.ues), and ideas 

and theories. In practice, the follow ing sections (besides the name(s) 

of the author(s), paper t i t l e ,  address(es) of author(s) and the date 

of submission of the a r t ic le  fo r  publication) are usually c learly  

distinguishable on in it ia l  viewing of any s c ien tific  paper conveying 

a report o f original investigation» Abstract or Summary; Introduction; 

Methods; Tables, Illu s tm tion s and Figures; Results; Discussion; 

Conclusion; References, This formal structure has developed to allow 

the author to ensure that a l l  the stages in the research are reported, 

and fo r  the reader to rapidly perceive, in terpret, assim ilate and 

c r it ic iz e  the contents in relation  to the system of prior knowledge,

i . e ,  as manifested in the supporting l i s t  of references to previous 

works. In a survey of the re la tive  usefulness o f these components to 

readers, Terrant and Garson in 1977 questioned individual subscribers 

to the Journal of the American Chemical Society, The "structures" of 

the paper ( i , e .  Introduction, Methods, Results and Conclusions format) 

were most useful in 58^ of cases, followed by the Abstract in 5!^» 

the Citations (References) in 42^, and the Tables in 25^, In terms of 

the jo-umal as a whole, the order was: the journal's Table of Contents,
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!; Communications (Letters to the Ed itor), 61%; A rtic les  (Papers),

4̂ 1%; Book Reviews, 11%.

The accepted trad itional format fo r  s c ien tific  papers has proven

practical to scientists fo r  many years, hut nevertheless studies have

been aimed at optimizing th e ir structure and the way In which the

content of material In s c ien tific  papers Is  presented In order to

further fa c i l i t a t e  readers to Improve th e ir perception, Interpretation

16and assimilation of the tex t. Further, the whole question of the

e ffic ien cy  of the trad itional learned periodical as a vehicle fo r

sc ien tific  transmission had been raised as long ago as 194'8 by J.D*

Bernal, The major problem according to Bernal was that, although papers

within a journal are In the same f ie ld  of knowledge, they are not

related to one another, nor Is  the quality. He argued that the

existing agencies fo r  publication of s c ien tific  periodicals be

abolished, and replaced by central agencies distributing single

papers. The proposal was presented to the Royal Society Information

Conference In 1946, but aroused so much opposition that Bernal

ITpublicly withdrew I t ,  In I960, Phelps and Herllng ' were to conclude 

that replacement of the s c ien tific  periodical by separates was "not 

a practical solution to problems of s c ien tific  communication", The 

Central Depository scheme was to manifest I t s e l f  In la te r  years In 

quite a d ifferen t form, not as a distribution centre fo r  single papers, 

but as Information-service databases fo r  the online re tr ieva l of 

bibliographic data. Further, the advent of the electronic journal was 

Imminent, with the threat of precluding the need fo r  the physical 

storage of journal papers, even as sepamtes. But the sc ien tific  journal 

In hard-copy form s t i l l  survives, and In the foreseeable future at least, 

w ill remain a major vehicle fo r  the transmission of s c ien tific  knowledge.
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1 ,7  reference l i s t

I t  is  with the trad itional hard-copy s c ien tific  journal that the

present work is  concerned» The importance of the " "building "blocks" of

sc ien tific  progress has already "been emphasized» In trin s ic  to th is

view is  the Reference L is t at the end of a s c ien t if ic  paper,

su"bstantiating textual assertions. S c ien tific  dlscovei^r is  a

log ica l process today, "but not so the way sc ien tists discover the

18existence o f a rtic le s » King et a l » have l is te d  twelve:

1» Discovered whilst reading own journal su"b script ion»

2. Discovered whilst reading li"brary subscription»

3. Discovered whilst reading a colleague's su"bscriptlon. 

k. Received preprint from the author»

5 , 0"btained preprint from a colleague»

6 , Received reprint from the author»

7, Received reprint from a colleague»

8 , Referred to the a r t ic le  hy a colleague,

9, Referred to in another a r t ic le , "book or report»

10, Found in a search of printed indexes (including cita tion  Indexes),

11, Found in output of computerized lite ra tu re  search»

12, Found in current-awareness bu lletin  or during se lective  

dissemination of information p ro filin g .

Items (9) and ( l o )  are central to the present work: by use o f the former 

(9) the reader is  taken backwards in time to previous studies; by use 

of the la tte r  (c ita tion  indexes), the reader is  taken from an older 

a r t ic le  to a more recent one. The antecedent of a particular sc ien tific  

paper can be traced owing to the practice of s c ien tific  authors citing
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(with a reference) the author(s) of a work which they fe e l  to he 

apposite to th e ir owno By follow ing hack such citations and. looking 

fo r  the papers cited, hy these authors in th eir turn, a "fam ily  tree" 

running through several generations of s c ien t if ic  papers can he 

constructed, (with the exception that the tree is  upside down since a l l  

the cited papers eventually converge on that nearest in time, with which 

the search started ). This exercise is  well established in the form of the 

Citation Index.

The reference l i s t  (o r hihllography) is  a characteristic component

of the s c ien tific  paper. Their arrangement can usually he ascribed to
10one of the fo llow ing, although the l i s t  is  hy no means exhaustive:

1, Citation in the text is  hy number (seria tim ). The references 

are l is te d  and numbered in order of c ita tion , and from the 

point of view of the publisher, th is is  re la t iv e ly  inexpensive. 

This is  known as the Vancouver System,

2, Citation in the text is  hy author and date of publication. The 

references are l is te d  alphabetically hy author. This system 

is  considered to avoid ambiguity i f  many s c ien t if ic  equations 

or formulae appear in the text and have to he numbered. This 

system brings together authors by the same name in the 

bibliography, and o ffers  an inexpensive way of adding references 

in proof, This is  known as the Harvard System,

3, A combination of systems (1) and (2) whereby references in 

bibliographies are lis te d  alphabetically by author and then 

numbered. Citation in the text is  by number, but not sequentially 

such that citation  No, 2 may appear before c ita tion  No, 1, Except 

fo r  the tidy-minded reader who d is likes seeing a reference to
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" ( 6 1 )" ( fo r  example) mentioned in the f i r s t  sentence of a paper, 

and a reference to " ( 1 )" ( fo r  example) in the la s t , th is  system 

has the dual advantages of collocating the same authors in 

the reference l i s t .  The additional use of the inexpensive number 

citation  in the text is  considered to outweigh the disadvantage 

of loss of expressiveness in tr in s ic  to numbers.

Much debate has centred on the virtues of each of these systems,

10and ca lls  have been made to standardize the format of references

19universally, O'Connor and Whelan compared four sty les o f reference

presentation, in teims of popularity to medical sc ien tis ts . Of 67O

respondents to a questionnaire, 369 (55%) preferred the Harvard

system and 147 (22^) the Vancouver, and a further 12% showed no

preference. Whether based on d iscip line (b io log ica l sc ien tists or

c lin ic ian s), age or country, the Harvard system ms the most popular.

Whatever the system adopted, there is  an association between the

citation  in the text and the reference contained within the reference

l i s t  or bibliography. The cita tion  is  necessary to indicate that

previous work has been referred to in order to substantiate the

particular assertion in the tex t, and the corresponding reference is

the key to retrieving that work. I t  is  with the "c ita tion " and the

"reference" that the present work is  concerned,

20According to Narin a reference is  the acknowledgement that one 

document gives to another; a cita tion  is  the acknowledgement that one 

document receives from another. A lternative ly, a "reference" can be 

used to designate the source unit or the Issuing unit, while the term 

citation" can be used to designate the receiving unit or the unit being

referred to 21
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The method hy vjhich recent a rt ic le s  can progressively lead hack 

to the early lite ra tu re , v ia  the reference l i s t ,  is  illu stra ted  in 

Fig. 1 .1  , The figu re Illu s tra tes  the "huildlng block" approach to 

sc ien tific  progress. The example is  an actual one obtained by tracing 

back in the litem tu re . An incip ient network of citations is  apparent. 

I t  w ill be appreciated that th is network w ill become very complex, 

very rapidly — in most of the cases, only one reference has been 

chosen from each reference l i s t .  The figu re serves to illu s tra te  a 

"reference index?', i . e ,  one moving "backwards" in time. The lim its  of 

th is approach are self-evident: a searcher is  primarily interested in 

recent litera tu re  in order that he may add another brick to the -wall 

of science» I t  is  with the inverted form of the "reference index?’ ,

■'/iz, the "c ita tion  index?' that the present work is  concerned. That is  

to say, an index with the fa c i l i t y  to move forwards in time.
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Prostaglandins

Fig. 1-1

The Figure illu s tra tes  how the subject of prostaglandins i n ( l  ) in 

1983 is  related to the subject of "an apparatus to measure changes 

of the volume of the contracting fr o g 's  heart" in 1882 ( 8 ) ,  i . e ,  

one hundred years’ ea r lie r . Both ( i ) and ( 2 ) independently 

cited ( 3 ) who may be considered a "bridge" c ita tion  between the 

two. (2  ) cited ( 4  ), besides (3  ) ,  who in turn cited  (5  ) ,  and 

so on. As the network progressively moves further and further 

backwards in time, i t  w ill become apparent that the subject area 

of concern in 1983 is  "d ilu ted ", i . e .  by the time 1882 is  reached, 

the fr o g 's  heart has only a tenuous relationship to prostaglandins 

but they are nevertheless connected by c ita tion . The network shown 

is  very simple, and could become extremely complex as more 

citations are added. The scheme serves to I llu s tra te  the concepts 

of bibliographic coupling and co-citation , link ing documents. The 

fact that an author could be recognized simply by the name of 

Vulpian in 1856 illu s tra tes  the closed-shop, or In v is ib le  College, 

approach to science even in the nineteenth century.

The information can be seen to form a type of index, i . e .  a 

Reference Index, moving "backwards" in time from 1983 to 1856.

By inverting the index with (8 ) as the cited  author, a 1983 

Citation Index on the other hand would allow the c ita tion 's  source 

( 1 ) to be retrieved easily . That is ,  the Citation Index moves 

"foi'ward" in time.
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Chapter 2
Citation Theory

"liihat c ita tion  analysis needs more than anything 

else is  a fu ll-h looded attempt to explore the 

phenomenology of c ita tion . But perhaps that is  

asking fo r  the moon."
Blaise Cronin, 1984

2.1 Standards in science

Citation is  part of the formal accounting process of science.

The process hy ■which citation  is  performed is  regulated by two

opposing forces: "the desire hy sc ien tists to fo llow  the Nozms of

Science versus those of narrow se lf- in te res t. The Norms of Science
2

have been lis ted  as fo llows:

1. The sc ien tists ' fa ith  in ra tion a lity .

2. The sc ien tis ts ' emotional neutrality — a condition to 

achieve ra tion a lity .

3. B e lie f in universallsm — -that a l l  men have morally equal 

claims to discovery and possessing of rational knowledge.

k. B e lie f in individualism — i . e .  anti-authoritarianism.

5. B e lie f in the s c ien tific  community, making secrecy immoiral.

6. Se lf-in terest is  achieved through work; satisfaction  and prestige 

through serving the community.

7. Im partiality — concern only with the production of new knowledge 

and not the consequences of i t s  use.

8. Suspension of judgement — statements emerge only from 

conclusive e'vldence.

9. Absence of bias — the va lid ity  of a statement depends only on 

•the operations by which evidence fo r  i t  was obtained, not with 

personalities.

10. Group lo y a lity  (a desire to support research) and freedom

(to  res is t a l l  restra int or control of s c ien tific  in vestiga tion ).
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The desire to achieve the Norms of Science and the human d if f ic u lt ie s
3

in teims of hehaviour acting against i t ,  have prompted Kaplan to 

propose that cita tion  should he considered a social phenomenon,

Kaplan emphasized the view that although ihe technical functions of 

citation  were appreciated (linking textual statements hy cita tion  

with the reference 'which operates as a key to previous work), l i t t l e  

was Bnown of the sociological function or the operating norms of 

practice involved in the citation  process.

2,2 Is  the citation  an important phenomenon ?

The question may he raised as to the dubious Importance of elucidating 

the processes involved in c ita tion , and Indeed studies of - c ita tion  

may not have developed were i t  not fo r  the c ita tion  index, and in 

particular the Science Citation Index ( SCl) . The production and success 

of the SGI exposed previously unforeseen weaknesses in the citation  

process. Not only -was the SGI used as an inform ation-retrieval too l, 

hut more ominously the wider sociological implications of interpretation 

of the raw data i t  contained were far-reaching. For the f i r s t  time, 

scientists had to give greater consideration as to which references 

they chose fo r  inclusion in th e ir  papers, and some viewed i t  with 

c y n ic is m ,'^ T h e  f ie ld  of "hlhliom etrics" had heen introduced.

The term "hihllometrics" was coined hy Pritchard"^ as:

"The application of mathematics and s ta tis t ic a l methods to 

hooks and other media of communication",
O

and has heen further paraphrased hy Fairthome° to mean:

"the quantitative treatment of the properties of recorted 

discourse and hehaviour appertaining to i t , "

The-term "hihllometrics" replaced that of "s ta t is t ic a l hihllography"
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(coined by E, Wyndham Hulme In 1922)^ which was regarded as clumsy 

and not descriptive, and which could be confused with s ta tis t ic s  or 

bibliographies on s ta tis tic s . Further, the term "bibliom etrics" had 

close links with the accepted and analogous "biom etrics", "econometrics" 

and " scientometrics".

Bibliometrical techniques have had a number of applications, but

10two major areas emergej application to the study of science and 

scientists; application to librarianship and information management,

Ihe former involves application of bibliom etrics to the sociology, 

history and economics of science, and Indeed was the orig inal
9

application of Hulme, Within th is application can be included the 

controversial measurement of e ffic ien cy  of s c ien t if ic  research and 

the development of science indicators, measurement of the s c ien tific  

Output of individuals and organizations, and as a basis on which 

sc ien tific  policy and research should be funded. These applications — 

the quantitation of the science of science — important as they are, 

are not the primary concern of the present work. Rather, the application 

of bibliometrics to lib ra ry  science, and In particu lar to information 

re tr ieva l, is  the ob jective. Further, within bibliom etrics, a sub

f ie ld  has been id en tified  — citation  analysis — which deals with the 

relationship between cited and c iting  documents, i , e ,  the reference 

(or surrogate fo r  the cited document) and the c ita tion  (a textual 

statement of support), (The areas of bibliom etrics and c ita tion  analysis 

are now established f ie ld s  in themselves, and certain ly too large to be

accommodated in a single in-depth study,)
11

Smith has provided a comprehensive account of c ita tion  analysis, 

and considers the areas on which the technique has been c r it ic ized . She 

debates the va lid ity  of the followings
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i .  That cita tion  of a document re fle c ts  the mezlt of that 

documento

2a That citations are made to the hest possible workso 

3, That citation  of a document Implies use of that document 

hy the c iting author«

ht That a cited document is  related in content to the 

c iting  document,

5o That a l l  citations are equal.

Besides the library-science applications of c ita tion  analysis to

infOHnation re tr ieva l, Smith Id en tifies  others, Including the pattern

of citations within particular lite ra tu res , gauging the dissemination

of results reported in certain sp ec ific  lite ra tu res , user studies,

h istorica l studies, communication patterns, and co llection  development,

Again, each of these areas is  worthy of further consideration, but

each is  a very large subject within librarianship, and therefore out-

with the remit of the present work.

To appreciate the significance of citations in librai^r science,

and further of citation  analysis in information re tr ie va l, b r ie f

consideration must be given to the theory and practice of c it in g , and

to the nature of the citation  i t s e l f .  The c ita tion  represents a

relationship between cited  and citing  documents, but the exact nature

of the relation  has alm ys been, and remains, elusive, owing to the

12variety of reasons why authors c ite . Weinstock enumerated f ifte e n  

reasons but these are by no means exhaustive, (Weinstock’ s reasons 

w ill be considered la te r , and are l is te d  on p. 74 . )

Suffice to emphasize here that the complexity of reasons why 

authors c ite  makes fo r  d if f ic u lt ie s  in establishing the nature of the 

citation .
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Just as important as the reasons why authors choose to c ite  

are the reasons why they choose not to c ite . Nevertheless, cita tions

13can he viewed as " unohstrusive measures" i . e ,  counting them does

not cause them to change, and unlike data from q.uestionnaires, they

do not require respondent cooperation, nor do they themselves

contaminate the response. In other words, cita tions are non-reactive

en tities . In th is respect, a c ita tion  can he viewed upon as a discrete

unit or event, which when accunrately defined, can he mathematically

manipulated. The problem has heen the fa ilu re  to define a "un it of

c ita tion ", whilst concomitantly performing quite complex mathematical

maneuvres. A ll citations have heen considered equal, irrespective

11of their use (although Smith has introdtced refliiements of a 

"mechanical" and "in te llec tu a l" nature to preclude treatment of a l l  

citations to the same a r t ic le  as being equivalent), Ihe situation is  

analogous to calculating that the sun l ie s  93 m illion  miles from the 

Ea2rfch b e fo ree^ h lish ln g  the exact de fin ition  of a m ile. In citation  

analysis, some "miles" appear longer than others.

2,3 The "pragmatic" approach to c ita tion

The question may he raised as to >diy citations should he mathematically 

manipulated in the f i r s t  place, and what the relevance is  to information 

re tr ieva l. In short, whilst one or a few citations a ffo ids l i t t l e  

s ta t is t ic a lly  sign ificant information, large numbers of c ita tions, in 

the aggregate, can afford  a crude indication of "worth". In particular, 

the worth of a specific  journal when compared to others. By analyzing 

citation  counts to particular journals, as made by other journals (v ia  

the authors of course), key — or "core" — journals in a subject f ie ld
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may te  id en tified . This controversial method is  by no means new, and 

Gross and Gross perfonned the maneuvre as long ago as 1927» The basic 

counting technique, vjith modifications throughout the years, has been 

used to analyze the litera tiore  in a multitude of f ie ld s .  With yet 

another m odification, th is  techniq.ue w ill  be used la te r  in the present 

study. The technique is  a quantitative a id  in the establishment of 

an in form ation-retrieval system based on c ita tion  indexing vjhlch, 

according to Cronin, i t s e l f  rests "squarely on the assumption that 

citations can be treated as un its", Cronin further considered (see 

r e f, 16, p, 5 1 ) that i f  authors could be educated as to the socia l and 

(Cronin's emphasis) informational ro le  of c ita tion s, then i t  could be 

possible (with increased standardization and consistency in c ita tion  

habits) to create better quality  in form ation-retrieval systems, Cronin 

considers that the phenomenon of c ita tion  requires a concerted e ffo r t  

to elucidate, "But peadiaps that is  asking fo r  the moon" . This present 

work makes no attempt to unite te r re s tr ia l and lunar bodies. Indeed, i f  

any progress is  to be made in  re la tion  to the ro le  of c ita tion  in 

information re tr ie va l, i t  w il l  have to be in the absence of a d e fin it iv e  

theory of c it in g , since no such theory appears attainable in the fo re 

seeable future, Cronin (see r e f ,  I 6 , p, 5^) o ffe rs  a convenient solution 

or (more cyn ica lly ) a "s id e-step ", to the problem of having to define 

the nature of the c ita tion  before applying citations to information 

i^etrieval;

"On the one side there are those whose attitude and approach 

can best be described as pragmatic, or naively ra t io n a lis t ic .

The socia l r e a lity  of c ita tion  is  not a top ic they dwell upon, 

fo r  the good reason that thay fe e l  questions pertaining to 

underlying motives and needs are unlikely to resu lt in answers
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or Insights which can he readily  converted into practical 

improvements in existing c ita tion  indexing systems# On the 

other side of the divide are those (the p o s it iv is ts ) who 

are unwilling to turn a blind eye to the more fundamental 

q.uestions, even i f  the answers they seek are not Immediately 

forthcoming."

2„¿I- Citation» an indefinable en tity  ?

Innumerable analogies have been conceived to describe the nature 

of citation# Analogies are eventually se lf- lim itin g  and do not r e fle c t  

the real world# Sim ilarly, the unit of c ita tion  has s t i l l  to be defined, 

and yet complex mathematical maneuvres are regularly performed on the 

ill-d e fin ed  units to reach dubious conclusions# In physics, the 

standard metre was defined in I960 as 1 ,650, 763«73 wavelengths of 

the orange-red lig h t  given o f f  by e le c tr ic a lly  excited krypton-86 #"*̂

A master standard in physics has to be at least ten times as accurate as 

the practical measuring system derived from it#  An error of a m illionth 

of an Indi In the borehole of a guidance gyroscope could cause a shot 

to the moon to miss by one thousand miles# On the basis of a metre as 

defined, mathematical manipulation calculates the distance from the Sun 

to the Earth to be 1^9 x 10  ̂ metres — the earror is  only 1 part in one 

hundred m illion  ( l  in 100,000,000)# The original metre was Intended to 

be one ten-iiiilllonth of the distance from the Eq_uator to either pole#

Ihe difference between our concept of the c itation  and actuality is  

probably just as great as these two defin itions of the metre# And to 

expect far-reaching conclusions on the basis of such an ill-d e fin ed  

unit is  peiiiaps reaching fo r  the Sun as well as the moon#

Cronin has considered that'future studies of citations should 

concentrate on the content of citations! such an approach w ill be 

pursued in the present work — P̂>̂̂3̂ 3''tically#



Chapter 3

"True” Citation Indexing

"lilDrarlajL turned entrepreneur makes m illions 

o ff  mere footnoteso"
A rtic le  in Science (1978)» Volume 202, 

page 853 re ferrin g  to Eugene Garfield (1926-

3,1 The citation  index -  assumptions

So fa r , the present work has established the fo llow ing points:

lo The characteristic inclusion of the reference l i s t  at the 

end of journal papers and of the c ita tion  within the texto

2. The adoption of a Pragmatic approach to c ita tion  analysis.

3. By necessity, c ita tions have to he counted and mathematically 

manipulated in  the continued absence of a d e fin it iv e  theory 

of c it in g . This is  so that key -  or core -  journals in  a 

f ie ld  of knowledge can be established by c ita tion  analysis.

4. Citation indexing assumes that cita tions are units, and that 

these units are fo r  practica l purposes, of equal value.

The success of citation-based inform ation-retrieval systems, and in

particular the Institu te fo r  S c ien tific  Information's Science Citation

Index (SCl) meant that c ita tion  became rapidly s ign ifican t to the

sc ien tific  community, not only fo r  the socio logica l reasons already

outlined (with the threat to the Norms of Science), but also because

i t  -was now possible to retr ieve  information by means other than the

subject approach, that is ,  the use of bibliographic information such

as the bibliography (reference l i s t ) ,  author and journal, as a re tr ie va l

device. Im p lic it assumptions in  the case of c ita tions as indexing terms
1are:
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lo A document ordinarily c ites  a worfc only i f  that work 

has contributed information to the subject area treated 

in the document.

2, Documents c itin g  the same work frequently have common 

subject matter or tend to deal with the same subject.

The question of subject here is  crucial, i . e ,  im p lic it is  the 

assumption that cita tion  re fle c ts  subject. F irs t ly , the "subject area" 

can be very broad Indeed, and secondly, "tendj^n^ to deal with the 

same subject" is  not a positive asseirtion.

Nevertheless, the use of c ita tion  does have several advantages:

1. No subject knowledge is  required in usirg an index based on 

citations; in a sense, i t  is  the opposite to the subject 

approach to information re tr ie va l,

2, Documents peripherally related to the subject may be 

retrieved as well as those of d irect in terest, I . e ,  they 

inherently have high " r e c a l l" .

3o The reference l i s t  is  constructed by the author, not the

intermediary indexer. The author Interprets the subject matter

beirg considered in the tex t.

The system is  easily  automated, allowing high currency and 

low costs in production.

Disadvantages of using the citations of an a r t ic le  fo r  i t s  retrlo\n-il

1, A rtic les  could have only a few references.

2, Authors can, and do, c ite  fo r  reasons Inappropxla-to fox- 

information re tr ieva l and contrary to the Noxnm of do:l,vix\Oci.

3, The physical a va ila b ility  of a document a ffocto  Uio 

to which i t  is  cited.



3o2 Precision in Information re tr ie va l

Use of c ita tion  fo r  re tr ieva l is  advantageous when i t  is  d i f f ic u lt  

to f i t  a query into a subject c la ss ifica tion  or indexing scheme, 

Bichteler and Parsons found that sc ien tists prefer use of c ita tion  

processing fo r  re tr ieva l rather than the subject approach, provided the 

former offered high precision. The major disadvantage of the use of 

citations is  that relevant documents are missed, -while the to ta l 

number of documents retrieved  is  high, resulting in a very lo-w 

precision. That is ,  precision is  compromised owing to the high to ta l 

number of documents retrieved  in re la tion  to the low number of relevant 

documents retrieved. Conversely, relevant documents are missed while — 

since their inclusion in  the system is  on no other basis than being 

linked by cita tion  — the to ta l number of relevant documents in the 

system is  concomitantly low (although th is may be d i f f ic u lt  to establish, 

since theoretica lly  each item would have to be examined fo r  relevancy), 

This results in  a high reca ll, i , e ,  reca ll is  enhanced owing to the low 

to ta l number of relevant documents in the system in  re la tion  to the 

concomitantly low number of relevant documents retrieved .

In c itation  indexing therefore:

Recall =

Theref ore,

Number of relevant documents retrieved  (^ )

Total number of relevant documents in  the system (y )

Recall = Low number of rele-vant documents retrieved  ( x )

Low to ta l number of relevant documents in  the system (y )

= High reca ll ra tio  (o r percentage)

and.
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Precision Number of relevant documents retrieved  ( x ) ____

Total number of documents retrieved  in a search (Z)

Theref ore,

Precision Low number of relevant documents retrieved  ( x )  

High number of documents retrieved  in a search (Z)

= Very low precision ra tio  (o r percentage)

Taking the example of X = 20, I  = 25 and Z = 100, then.

Recall = 20/25 = O08 or 80% and 

Precision = 2o/lOO = 0,2 or 20%

To improve the precision of a citation-based system fo r  information- 

re tr ieva l therefore, an improvement in  the number of relevant 

documents retrieved  in rela tion  to the to ta l number of documents 

retrieved must be effected . This can be achieved by decreasing the 

in tr in s ica lly  high to ta l number of documents retrieved  in  re la tion  

to the low number of relevant documents retrieved . To do th is , two 

approadies are possiblej

1, Continue use only of citations as indexing terms to increase 

precision,

2, Resort to a subject approach.

Choice (2) would be considered inappropriate were the advantages 

inherent in citation  Indexing to be preseirved (lo e , the unambiguous 

nature of citations and th e ir potential to carry more information than 

regular words). Choice ( l )  would preserve these advantages, but the 

incorporation of a cita tion—based precision device would be necessary
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to allow s e le c t iv ity 0 That is ,  instead of a l l  the c itin g  data in 

relation  to one cited datum "being retrieved , only certain c itin g  

data are retrieved, based on s e le c t iv ity  hy the searcher. The high 

to ta l ntmher of documents retrieved  is  decreased, relevant documents 

are s t i l l  missed, hut the precision is  increased.

I t  is  with the establishment of such a citation-based precision- 

oriented device, fo r  use in c ita tion  indexing, that the present work 

is  concerned.

3 .3  Citation indexing 1 criticism s

A citation  index is  an ordered l i s t  of c ited  a r t ic le s , each
3

accompanied by a l i s t  of c itin g  a r t ic le s . I t s  construction and 

use have been well documented and the litem tu re  on the index is  

widely available and need not be repeated here. More pertinent is  

discussion of the claims made fo r  such an index, and possible 

Improvements in  inform ation-retrieval parameters in l l ^ t  of the 

points already established.

According to Martyn citation  indexes have had a mixed reception 

by users — scientists on the ^ihole are in  favour of them, 'while 

librarians are much more cautious. Following—up of the references cited  

in relevant papers is  a scien tist’s most favoured method of obtaining 

information (o f 33 veterinary scien tists involved in a q_uestlonnalre 

study, 30 preferred to fo llow  up references in an orig ina l journal 

paper, 23 to fo llow  up references in a review a r t ic le  or book, 22 to 

use an abstracting journal, and 7 to use a computerized re tr ieva l 

system), A device allowing fo llow  up of references, both back'wards and 

forwards in time, would arguably be acceptable, particu larly  as such a
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system could "be consulted d irec tly  'without the aid of the lib rarian  a 

According to Martyn (see re f»  P# lO):

"The basic assumption upon which c ita tion  indexing rests is  

that there is  some connection between a sc ien tific  paper and 

those other papers which i t  citesa That is  to say, we assume 

a cited paper and the other paper which c ites  i t  are roughly 

dealing with the same subject. This is  a considerable over

statement a a a

Martyn goes on to q.ualify th is overstatement, considering the 

problems of establishing the reasons why authors c ite , and accepting 

the pragnatic approach to c ita tion , concluding,

" a a a ~ but in general a cita tion  implies a relationship 

between a part or the whole of the cited paper and a part or 

the whole of the c iting papera"

Since the present wozii is  also forced to accept th is pragmatic view 

(a p o s it iv is t view would preclude f-urther consideration of the 

immediate application of c ita tion  to information r e tr ie v a l),  criticism  

seems inappropriate o

Garfield has claimed that (re f a 6 , pa l )

" a a a t h e  S i m p l i c i t y  o f  c i t a t i o n  i n d e x i n g  i s  o n e  o f  i t s  m a in  

s t r e n g t h s  a"

Indeed, compared to the subject approach, th is is  undoubtedly true — 

fo r  the compiler, no subject knowledge is  req,uiredo As Garfield points 

out, a traditional subject index requires in te llectu a l judgements by 

the compiler, involving selection of subject terms describing the 

contents of the documento I t  is  also fa i r  to say that the Indexer



must make more judgements as the depth of indexing is  increased. This 

indeed has two disadvantages: ( l )  the high cost of the indexing 

operation, and (2) the reduced currency of the information.

Citation indexing, as pexfoimed hy the SCI, is  a machine-generated 

process, req.uirirg no in te llec tu a l involvement — the relationship 

between the cited and c itin g  documents is  established soley by 

virtue of the citation  process i t s e l f  (a process performed in 

turn by the author, arguably the best Indexer of his own work).

But -whilst the citation  index may be simple to construct, to the 

user (a t least on in it ia l  acquaintance) i t  can seem a formidable 

de-vice. The loss of users through in it ia l  fea r  in the lib ra ry  

setting cannot be underestimated, particu larly since the advantage 

inherent to sc ientists is  their subject knowledge. The subject 

approach (although possible via  -the SCI Peimuterm) does not d irectly  

lead to c iting  auiiaors — a three-step retrie-val is  necessary i f  

•the subject approach is  adopted, f i r s t l y  llirough the Permuterm 

to obtain the appropriate authors, secondly through the Source 

Index to obtain the t i t le s  (io e , to assess the subject), and th ird ly 

through the Citation Index i t s e l f  to discover in -what subsequent 

publications th is t i t l e  has been cited ,

A prerequisite of the SCI is  that a paper (from any previous 

year) be cited  during -the current year, l , e ,  a paper published 

in 1956, and known to the user of the SCI, w ill  not be included 

(and hence authors c iting  -this paper in 1985 cannot be retrieved ) 

unless i t  was cited at least once durlig the year 1984/19850 

Martyn poses the question (see r e f ,  4, p, lo):

"Suppose I  do not fin d  -that my original paper is  cited 

at a l l .  Does 1iiis mean that I  w ill find  nothing ?"
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The true answer is  of course, "Yes", Mairfcyn rather unsatisfactorily  

states however (see r e f ,  p, 10 ):

" , , , i t  is  possible that your entry paper has not been c ite d ,,,  

but i f  i t  has not ,,,then  th is suggests that either your 

paper is  on such a specialized topic that no one else has 

done any subsequent work upon i t s  theme — 'which is  worth 

knowing anyway — or that i t  was not a particu larly good 

paper in the f i r s t  p lace ,"(!) ( i t a l ic s  added)

The subject approach to indexing, as viewed by the indexer, 

necessitates subject knowledge, requiring h igh-level s ta ff and 

the incurrment of higher costs. So-called "tit le -w ord  indexing" 

is  an approach to subject indexing whereby a document is  Indexed 

by the terms used by the author in the t i t l e  of the document; 

th is reduces the in te llec tu a l judgement of the Indexer in  that a l l  

the terms in the t i t l e  are Indexed, the index is  constructed rapidly, 

low er-level s ta ff are Involved (and hence cheaper to employ), and 

the fin a l index is  less expensive than a trad itional deep subject 

index. Disadvantages cf title-w ord  Indexing are, as deemed by 

Garfield (the adjacent examples are not G a rfie ld 's ):

1, T it les  are lim ited  in length, in turn lim iting the 

terms available fo r  indexing,

2, A poor index is  produced focussing only on the main 

subjects of the paperl The index is  shallow,

3, The t i t l e  may conceal, and may not always re fle c t  the 

content of a document, e ,g , "Sweet, White and Deadly"

is  a published book on sugar not Immediately recognisable 

by i t s  t i t l e .
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The t i t l e  may he misleading, producing a "false-drop" , 

e«go "Sulfydryl hridgesj a Tdiite elephant ?" , has 

nothing to do with c iv i l  engineering or albinos in 

natural h istory, hut rather the economics of a chemical 

process,

5o Enrichment of t i t le s  may he required to avoid the 

prohlans of (3 ) and (^ ), hut is  a process requiring 

in te llectu a l Involvement resulting inevitab ly in more 

expense•

I t  is  certain ly true that cita tion  indexing solves th is so-called 

" depth-versus-cost" problem by substituting authors* citations fo r  

the indexers' judgements, eliminating the need fo r  in te llec tu a l 

indexing without compromising depth. Since reference l is t s  can be 

any length that the author desires (or peiiiaps more accurately, the 

length dictated by the referee of the a r t ic le ) ,  in theory there are 

no a r t i f ic ia l  lim its  on the depth of a cita tion  index. However, the 

standard of the reference l i s t  in terms of the references chosen 

w ill re fle c t  the standard of c ita tion  indexes in  which they appear, 

Garfield (see r e f ,  6 , p, 2) claims that some indication of so- 

called " scholarliness" is  given by the standard of a bibliography, 

and since scientists aim fo r  high scholarliness (through pursuit of 

the Norms of Science) then i t  seems reasonable to assert that the 

quality of a cita tion  index is  higher than a title-w ord  subject 

index, produced from a t i t l e  which the author has given l i t t l e  

thought fo r  i t s  information-retrieval potentia l,

3»^ Citation indexing and precision

Having considered some of the advantages of c ita tion  indexing in
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teims of compilation and use, cost and depth of indexing, the 

areas d irec tly  pertinent to the present work w ill  now he further 

addressed, v iz ,  the in form ation-retrieval potentia l of c ita tion  

indexing in terms of reca ll and precision,

deverdon"^ concluded in  1970 that (see r e f ,  7» P* 5 ^ ) i

"theire is  a substantial body of experimental evidence which 

suggests that the fo llow ing hypotheses,, , are correct, with 

at present no evidence to suggest the contrary»

(1 ) There is  an inverse relationship between reca ll 

and precision, within a single system, i f  the resu lts of

a number of searches are averaged, assuming that the sequence 

of sub-searches is  made in a lo g ica l order,

(2 ) In any given system there is  an optimum le v e l of 

exhaust!vity of indexing. Below th is optimum le v e l,  the 

reca ll of relevant documents w ill  be adversely a ffected ; 

above the le v e l there w ill be a serious drop in precision,

(3) For any given system there is  an optimum le v e l of 

sp ec ific ity  of the terms in the index language,

I  would not wish to designate the above as ’ laws’ , but 

they do appear to be fundamental principles a ffec tin g  a l l  

|ïïîl Information Retrieva l systems,"

Cleverdon bases his laws on the princip le that "no theory can 

ever be proved to be true; i t  is  held fo r  so long as no better 

theory can be found", No better theory has been found in the past 

15 years. Citation indexing, i t s e l f  an infoim iation-retrieval 

system, is  thus governed by these^laws’,

ihe essence of deverdon 's work is  that complete precision 

3-nd complete reca ll are mutually exclusive (although Schiminovich
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has mshly clalmed. " remarkahly high reca ll and relevancy ra tios
g

close to 100^' , a result considered dubious by Weinberg , ;dio is  

"sk ep tica l"). (To re ite ra te , Precision -  or relevancy -  is  a measure 

of the number of relevant documents retrieved  from a system in 

relation  to the to ta l number of documents retrieved , -while Recall 

is  a measure of the number of relevant documents retrieved  in 

relation  to the to ta l number of relevant documents in the system.)
3

Garfield-^ claims the strength of c ita tion  indexing in  terms of 

"search effectiveness", comprising "search productiv ity  (the 

largest possible number of relevant papers in a system, ioe . r e c a ll ) ,  

and " search e ff ic ie n c y  (the minimum number of Irrelevant papers the 

searcher must examine to id en tify  relevant ones, i . e ,  precision ). 

Indexing depth deteimines search effectiveness and since, according 

to Garfield, the average s c ien tific  a r t ic le  contains 15 citations, 

a cita tion  index has an average depth of 15 "term s", more than most 

subject indexes. The dynamic nature of language, particu larly s c ien tific  

terminology, and the requirements fo r  controlled languages, are 

disadvantages of the subject approach not common to c ita tion  indexing. 

Citation Indexing has semantic s ta b ility , i . e .  semantic problems are 

precluded and even foreign-language texts are no barrier to indexing.

3.^.1 Claims fo r  precision in citation  indexing

In his conceptual view of c ita tion  Indexing, Garfield claims (r e f .  3» 

p. 3) that:

"Experience has sho-wn that a sign ificant percentage of c iting  

papers are l ik e ly  to be relevan t",

Such an in tu itive  and ambiguous statement prompts the question of 

^9-t percentage of c iting papers are Irrelevant ? The claims of
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cita tion  indexing to have high precision seem ill-foundedo 

I t  is  important here to stress that i t  is  c ita tion  indexing’ s 

lack of precision per se that is  doubted: any subject-based fa c i l i t y  

used in combination ■with c ita tion  indexing, e .g , the SCI Permutezm 

and Boolean algebra, w ill Increase precision, but not by virtue of 

any property possessed by the citationso That is  so-called "True" 

cita tion  indexing uses only the citations as indexing tezms without 

a subject-based fa c i l i t y  to improve precision« To increase precision 

in such a true citation  index, the citations themselves« and not 

the subjects they represent as surrogates (as judged from t i t l e  

words) would have to be manipulated — or q.uallfled (a term which 

w ill  be used more frequently in the present work)« In the SGI, 

th is is  not the case« Reasons why the c iting  azrfcicles are linked 

to each cited a r t ic le  are not offered, and thus precision based 

soley on the characteristics of the citations — and no other parameter 

is  untenable. This is  the case even with the la te s t online form of 

the SCI, SCISEAECH (availab le on Dialog) which claims:^

"SGISEAECH is  distinguished by two important and unique 

characteristics. F irst journals are indexed and carefu lly 

selected on the basis of several c r ite r ia , including citation  

analysis, resulting in the inclusion of 90^ of the world's 

sign ificant s c ien tific  and technical lite ra tu re . Second, 

in addition to more conventional re tr ieva l methods, SCISEAECH 

o ffers  citation  indexing which permits searches by cited 

reference,"

Although searching on SCISEAECH Involves entry by cited author, as in 

tzTue citation  indexing, precision is  subsequently achieved by the
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conventional subject approach Involving Boolean lo g ica l operators 

and not by further use of the c itin g  authors as indexing terms o 

Since there is  no method by -which the searcher can distinguish the 

re la tive  importance of the c itin g  authors on the basis of the c ita tion  

alone, consultation with the a r t ic le  t i t l e  woirds is  necessary to narrow 

the search, l , e ,  increase precision. I t  is  an approach opposite to that
I

of B lchteler and Parsons who researched the use of citations to

supplement the subject approach (see r e f ,  1, p, 268), I t  is  in teresting

to note the contrast in  approach to t i t l e  words, adopted by Garfield

in h is conceptual view of c ita tion  indexing^ and in the more-practical

and marketable user* s guide to online searching of the SCI by means

10of SGISEAECH • The disadvantages in the hard-copy SGI, as considered 

by Garfield in  the former account^ have already been lis te d . However, 

when exploited in  SCISEARCH, the online version of SCI, the virtues of 

t i t l e  words are expounded upon. Amongst the notable q.uotations arej

1 , "I^The author^ understands that his t i t l e  must convey 

to potential readers the main thrust of h is work",

2 , "Used properly, t i t l e  word searches w ill  produce search

results that consist of the most substantial papers in 

the lite ra tu re  on the subject -without producing postings 

that are larger than your patron [the person requesting the 

searchJ can easily  d iges t",

3, "We stress that i t  is  important to set the patron [^the 

person requesting the searchj thinking TITLE WORDS

[is i* s  cap ita liza tlo i^  and away from describing his request 

in broad general terms",

" TITLES ARE SIGNIFIGAM*' j jS I ’ s capita lization  and underlln ingj,
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5» "The author is  well aware that h is t i t l e  w ill

determine to a large extent whether or not h is paper 

is  read or re tr ieved ".

6 . "TTT3LE WORDS PRODUCE "TIGHl^' SEARCHES" [ iS I ’ s 

cap ita lization  and inverted commas .̂

3»^b2 Improved precision in c ita tion  indexing: c ita tion  as indexing term

I t  can only he in ferred that whilst the fa c i l i t y  of Boolean lo g ic  

cannot he fu l ly  exploited in the hard-copy form of SCI, the virtues 

of t i t l e  words are minimized in re la tion  to those of the c ita tions.

That is ,  searching with citations as indexing terms is  encouraged.

However, the inform ation-retrieval advantages of Boolean lo g ic  online 

are fu l ly  exploited whereby the virtues of t i t l e  words are, in  contrast, 

maximized. Any Increase in precision gained therefore in the SCISEAECH 

system is  not hy virtue of the citations per se ( i . e .  not through the 

use of c ita tion  as an Indexing term), hut rather through the conventional 

subject approach and Boolean lo g ic  opexators. Precision in the hard

copy SCI can only he achieved again hy the subject via  Permuterm, and 

here the Boolean lo g ic  opeiators are very crude indeed (a sub-entry 

represents the AND operator). I t  must he concluded that, according to 

Cleverdon''s laws of information re tr ie va l, the inverse relationship 

between reca ll and precision dictates that when one is  low, the other 

is  high, and vice versa. The high reca ll capacity cf c ita tion  Indexing 

as performed in the hard-copy SCI Citation Index and SCISEARCH (as 

entered hy the cited author using citation  as an indexing term) is  

not doubted. But without th e ir subject-approach fa c i l i t y ,  both w ill 

exhibit low precision. I t  is  with increasing the precision of the 

c itation  index, without res03?t to any subject approach and whilst 

maintaining the c ita tion 's  ro le  as an Indexing term, that is  pertinent here«
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I t  is  in teresting to further pursue the claims of Garfield

lo(as outlined in  the user's guide to SGISEARCH ) in terms of th is 

subject approach to increasing precision. Contrary to the numerous 

studies attempting to elucidate >±17 authors do c ite  (involving the 

q.uestions of the Noims of Science and se lf- in te res t, already addressed 

above), Garfield  places rema2±able fa ith  in the author's in teg r ity i

"An author does not c ite  the ea r lie r  lite ra tu re  at random.

E arlier woifes are c ited  by an author to be sure the reader 

can locate the ea r lie r  material on th is particular subject."

In contrast to Martyr , Garfield goes on to claim that there is  a 

subject relationship [c a r f ie ld 's  emphasi^ between citing  and cited  

papers", and further (see r e f .  10 , p. 3- 1 ) t

"A bibliography is  a statement by an author identify ing the 

ea r lie r  papers on a particular subject. A bibliography in a 

journal a r t ic le  is  a statement of the subject relationship of 

that one particular a r t ic le  to certain ea r lie r  works that have 

appeared in  the s c ien t ific  lite ra tu re ."

There is  no evidence to support c ita tion  indexing being based on a

ksubject relationship, and to paraphrase Martyn, to assume that the 

cited paper and the c itin g  paper which q_uotes i t  are even "roughly 

dealing with the same subject" is  a " considerable over-statement" .

The relationship can, and often is ,  veTj tenuous indeed. I t  is  the 

tenuity of th is  relationship ■which m itigates against high precision 

in true c ita tion  indexing ( i . e .  with the citation  soley as the indexing 

term) and necessitates resort to a subject approach. And the subject 

approach adopted amo-unts to a comparison of the t i t l e  words in the 

cited a r t ic le  with those in the c itin g  a r t ic le  and not with the words
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surrounding the c itation  in the texts of the c itin g  a r t ic le s « I t  

is  these textual words, and not the t i t l e  words, ■which are of 

significance in rela tin g c itin g  and cited  documents. At any rate, 

•whatever the virtues of e ither, equating a c itation  approach with a 

subject approach, is  not admissible. Therefore, i t  is  asserted that 

as practised, both online and in hard copy, the SGI can only achieve 

high precision by compromising the principle of true citation  

Indexing, i , e ,  by preclusion of the citation  as the sole indexing 

term. The aim of the present work is  to create a true citation  index, 

devoid of a subject approach, and p reser-^g  the principle of the 

c itation  as the only indexing term. This w ill be achieved with 

certain qua lifica tion  of the citing-document entries, to o ffe r  

the opportunity of a h l^  precision cf search. The system would 

additionally preserve the alternative option of a high reca ll.
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Chapter 4

dw Q C I—  Components

"Spherocytes and spherocytes,

The hlood men now can c ite  ’ em 

Thicker c e lls  and sicker ce lls  

And so ad inflnit-um«”

L.E. Young
TransB Assoco Amer, Physicians, 1955» 1̂ 1

^.1 Proposal fo r  construction of a true c ita tion  index

To summarize, the follow ing have teen established in the

present work«

1, The reference l i s t  and the citation  may he used as part of 

an in foim ation-retrieval system,

2, The concept of c ita tion  analysis has been accepted 

from the viewpoint of the Pragmatic approach,

3, Key — or core — journals in a subject f ie ld  can be iden tified  

by citation  analysis.

Citation Indexing assumes that citations are units of 

equal value,

5« "True" cita tion  indexing involves searching soley with 

citations as Indexing terms,

6, True citation  indexing w ill in tr in s ica lly  achieve a high 

reca ll and low precision in information re tr ieva l,

7, The laws of information re tr ieva l, as expressed by 

Gleverdon, are accepted as applicable to a citation-indexing 

system,

8, A system, based on citation  analysis and true citation 

indexing has been proposed to preserve the desirable 

properties of c ita tion  indexing but allow the additional
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fa c i l i t y  of high precision in searching i f  req.uired. The 

system would employ a precision-oriented device in the form 

of a "q u a lif ie r "  assigned to each c ita tion  used as an indexing 

teim, and would preclude resort to a sudject-oriented approach 

to Improvement of precision.

4olel Qualified c ita tion  index

Emphasis has "been placed on the presenrvatlon of c ita tion  indexing, 

using soley citations as Indexing terms, despite the threat to 

precision. Nevertheless, the unacceptably low precision in 

citation  indexing requires remedy, a lb e it without resort to a 

subject approach. How can th is be achieved ? To answer th is, 

consideration must be given to the reasons that precision is  low.

One is  that the denominator in the precision formula (the to ta l 

number of documents retrieved ) is  high in rela tion  to the numerator 

(the number of relevant documents re tr ieved ). Reduction in the 

denominator value w ill  improve the precision ra tio . To achieve 

th is, some type of distinguishing mark must be assigned to each 

of the c itin g  items, l is te d  under each cited  item in a c ita tion  index. 

As the searcher "h its " the cited  item in a c ita tion  index, a l l  the 

c iting items (there can be any number depending on how frequently 

the cited  item has been c ited ) are "pulled" out. The p o ss ib ility  of 

extremely large numbers of c itin g  items under any one cited  item 

caj^ot be underestimated. The resu lt is  that a very large number 

of documents (as surrogates, in bibliographic form) is  retrieved ,

Were they a l l  relevant there would be no problem. However, since 

each individual c itin g  document surrogate (through i t s  c it in g  author)
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q.uoted the cited dociment (through it s  cited author) fo r  a 

highly ind iv idu a lis tic  reason (as expressed in the text of the 

c iting  document, and not in the t i t l e ) ,  i t  hecomes apparent that 

they cannot a l l  he relevant, and to claim (on the basis of c ita tion  

alone) that there is  a subject relationship ■without examination 

of the texts themselves, is  unfounded. By considering a l l  the 

c itin g  items linked to each cited item as being of eq.ua! relevance 

to a search. Inevitably a high to ta l document re tr ieva l is  effected , 

at the expense of precision.

I t  has already been accepted that citations are units, but only 

in terms of th e ir technical function, l . e ,  to lliik  the c ita tion  

in the text with the reference in the reference l i s t .  That is , 

techn ica lly , they are a l l  the same. Quantitatively, according to 

the pragmatic stance adopted in the present work, they can be 

mathematically manipulated as can any defined unit, and citation  

analysis performed. However, q .ualitatively, in terms of th eir 

semantic function, they are a l l  d ifferen t and Indeed no two 

citations are sim ilar because no two citations have exactly the 

same textual environment surrounding them (unless of course they 

have been cited  concomitantly in exactly the same statement to 

endorse a sim ilar point — th is in e ffe c t makes one, or more, 

of them perfunctory or redundant). This creates problems — 

citations are ind iv idu a lis tic , but i f  they are so ind ividu a listic  

that they cannot be conveniently grouped generically in terms of 

qualita tive likeness ( i , e ,  th e ir semantic function ), then d i f f i 

cu lties w ill  arise in th e ir handling. Analogously, humans are 

qu a lita tive ly  ind iv idu a listic , but have to be c lass ified  in terms 

of sex, age, height etc, in order that broad categories of human
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a c t iv ity  can be established. Likewise, broad groups of likeness 

in semantic fionction have to be established fo r  citations in order 

that they be manageable. Once these broad groups have been established 

then the groups may be further distinguished in teims of their 

d iffe ren t semantic functions, i . e ,  as indicators of the relationship 

between the cited  and the c iting  documents. The process by which 

the indicators of the relationship are derived has been called 

"Q ualify ing", and the resu lt has been called a Qualified Citation 

Index,

DEFINITION

"A Qualified Citation Index is  an ordered l i s t  of references 

(c ited  words) in which each reference is  followed by a l i s t  of the 

sources which c ite  i t ,  each of these sources being q.ualified, i,eo  

having q.ualifiers indicating the contexts in which the cited  work 

has been quoted",

Before such an index can be constructed, i t  is  necessary to 

consider what the appropriate qu a lifie rs  would be, and what form 

they should take. Once established, the qu a lifie rs  would be located 

adjacent to each c itin g  entry in a citation index, such that the 

relationship between the c iting and cited entries would be apparent.

The ind iv idu a listic  nature of each citing entry would be re flected  

by the q u a lifie r  assigned. In this way, selection of document 

surrogates would be possible, reducing the to ta l output of documents 

from a system and therefore increasing precision. Conversely, 

disregarding the qu a lifie rs  would a lternatively  allow a high 

reca ll i f  that were desired.

Before discussion of what qu a lifie rs  should be established, how
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they are established and In what form they w ill take, the question 

of th e ir necessity shoiold be further addressed,,

^ «1 ,2  Ihe need fo r  qu a lifie rs

The c ita tion  index has many advantages as outlined previously, and
2

according to Weinstock

"Time has made i t  c lea r,,.th a t citation  indexes that are 

comprehensive and timely are en titled  to be considered as 

Independent, fu lly  integrated, lib rary  and Infozmation science 

tools" .

But although, as has been discussed, they have in trinsic high
3

reca ll

" . , ,a large c itation  index can frequently frustrate the would- 

be user by giving him fa r  more references to look up in a 

lib ra ry  than are warranted by the time available or by the 

Importance of the search question",

Equally (and, according to Cleveixion , because reca ll is  inversely 

proportional to precision)

" . . .o n ly  a fraction  of the references which c ite  his starting 

reference w ill be relevant j^ i.e , the precision is  very lo i^  

to his search requirement; yet he cannot find  out which 

references are relevant and which are irrelevant without 

conducting a time-consuming, hit-or-miss library search",

This says Lipetz,^ the user "knows from experience". I t  would 

seem reasonable therefore to propose a system of citation indexing, 

whereby relevant and irrelevant citations could be quickly
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distinguished. One of the advantages of c ita tion  indexes is  

th e ir machine generation and low cost. Manual intervention 

would mean increasing the cost. Such intervention would he 

im p lic it in a q,ualified c ita tion  index, fo r  there is  no method 

of determining the relationship between the cited  and the c itin g  

documents other than examination of the text of the c iting  

document, or more accurately, the textual environment surroiuiding 

the c ita tion . Although time-consuming and costly, the improvement 

in precision may ju s t ify  such intervention.

As has been deliberated upon already, a purely subject 

approach to indexing has the disadvantages of semantics,unlike 

c itation  indexing. I t  has already been declared that the citation  

index desired in the present work should be "tru e", i , e ,  the 

c ita tion  alone should act as the indexing teim. By adopting a 

q.ualified-citation approach, from the point of view of the indexer, 

th is ideal would be compromised. No such compromise would be 

necessary from the point of view of the user, since a subject- 

approach intervention would have taken place before the user's 

search. The user would Increase precision using citations only, 

Qualified c ita tion  indexing therefore rea lly  amomts to a compromise 

between the subject and citation  approaches, from the point of 

view of the indexer, although from that of the user, the ideal of 

a "true" c ita tion  index is  preserved, i , e ,  no subject knowledge 

is  assumed.

Without qu a lifie rs , the exact reason -why the citing document 

quoted the cited  document is  not apparent until the c iting 

document i t s e l f  is  retrieved. Each entry in the l i s t  of c iting 

documents under a particular cited  document has quoted the 

document fo r  a particular reason, and th is reason may well be
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d iffe ren t from that of another citing-document entry. That is ,

■while there is  some link  between a l l  the c iting  documents and the 

one cited  document (the nature of which is  not immediately 

apparent without q .u a lifie rs ), there is  no link between each of the 

c itin g  documents themselves in respect of the reason fo r  c itin g .

I f  each of the c itin g  documents is  q.ualified therefore in relation  

to the c ited  document, each is  l ik e ly  to have a d ifferen t q.uallfier 

attached to i t .  Thus, while an unqualified (conventional) c ita tion  

index assumes that a l l  the c iting  documents are of equal relevance, 

a qua lified  c ita tion  index can Introduce a degree of s e le c t iv ity . 

Indeed, an unqualified c itation  index is  misleading — the user 

in fers that the c itin g  documents have a common attribute just 

because they a l l  c ited  the c iting  document, but th is is  often 

not the case (one reason why bibliographies should not be pre

pared from cita tion  indexes unless the c iting  documents are 

physically retrieved  and compared with the cited  documents fo r  

relevancy). Cleverdon (as quoted by Bonzi-^) showed that 

"...ab ou t ha lf the references in an author's paper are not 

Included in connection -with the main problem of the paper" ,

Thus i t  would be very unlikely that a l l  the c iting entries in 

a c ita tion  index would quote the cited ent2rf.es fo r  the main 

subject area of the cited entiiy,

Bonzi-^ has claimed that indicators (or qu a lifie rs ) are 

necessa2?y, or a complex of indicators, that can be implemented 

easily , but that can consistently achieve acceptable leve ls  of 

precision and reca ll of relevant citations. She claims that the 

cha2::u,cte2rf.sties of the c iting document are gene2!Blly better 

indicators of the extent to which a citation  adds Infoimation
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to the a r t ic le  than are the characteristics of the cited work. 

Thus, to measure c ita tion  relevance, the treatment of the cited 

work ( i . e .  the c ita tion ) in the c itin g  a r t ic le  would he a 

reasonable method of establishing q,ualifiers. Therefore manual 

examination of the citations within the c iting  a rtic les  is  

necessary,

^,1,3 The problems in q,ualifying

Although perhaps cheap in relation  to subject indexes, the 

preparation of c ita tion  indexes has been considered to be a 

very expensive business and over the years to remain so, Ziman° 

emphasized th is and stated that a citation  index

" , , , i s  a very expensive publication, which is  not yet 

worth i t s  marginal u t i l i t y  except to the very largest 

Institutions" ,

Thus, i t  is  reasonable to assert that additional qualification  

would add great expense to production (bea3rf.ng in mind that 

conventional c ita tion  indexes are machine generated, and 

qua lification  is  essentia lly  manual and involves In tellectual 

input), Bonzi (r e f ,  5» Po 21) has quoted Lipetz (r e f ,  3j Po 

82) — wrongly according to Lipetz who took offence ! — as 

stating

"Analysis of actual publications fo r  the puipose of 

determining relationships according to [^a classification  

scheme J is  neither simple nor rap id",

Bonzi has stated that
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"One of the virtues of c ita tion  indexes is  that they do 

not req.uire the in te llec tu a l e ffo r t  which is  necessary 

in subject indexing. The time and expense involved in 

reading the suirounding text of each reference and then 

deciding which category or categories should be assigned 

to the reference would be proh ib itive, unless, of course, 

each author were required to c lass ify  his own citation" ,

Of th is Lipetz replies'^

"This f la t  assertion is  astonishing since i t  is  presented 

without any supporting evidence or projections. Worse yet, 

i t  is  demonstrably f a l s e . . «"

The argument between these authors is  worth pursuing to 

illu s tra te  the strength of fe e lin g  in th is area. Lipetz 

continuesj

"Preparation cost alone does not decide whether an index 

embellishment is  proh ib itive; i t  depends ultimately also 

on the users' perceptions of the importance of the benefits 

provided,, ,  and... some people have become concerned about 

providing Improved s e le c t iv ity , . .|̂ and th a t j . . .  no-one can 

seriously doubt that the science indexes could [jLipetz's 

Ita lic s ^  be made more selective i f  relationship indicators 

were provided",

Far from c r it ic iz in g  qu a lifie rs , Lipetz says that although the

coding would be "neither simple nor rapid", " i t  tends to become

faster and easier with practice"• Lipetz has stated that the

fe a s ib i l i t y  of qu a lifie rs  (synonymous to the U.S. term "ind icators") 

"requires substantial information on the costs and benefits and

users' perceptions associated with contemplated change",
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Further, to resolve the q.uestion of what, i f  any. Indicators 

should he added to c ita tion  indexes, Lipetz states

there must he pertinent information about the 

respective benefits as well as associated costs; that 

is ,  there must he adequate londerstandlng of how users 

perfoimi and react and evaluate" •

While i t  is  useful to get computers or authors to supply 

citation -relationship  analysis to reduce Indexing costs,

Lipetz considers that i t  "may he fu t i le  i f  the relationships used 

are not helpfu l to users of the Indexes"«
Q

Lipetz has also taken exception to comments made by Martyn 

who states that

" I t  is  not economic or practical to assign a code to each 

event record which would indicate i t s  more precise nature"«
9

Again, LipetB rep lies  , quoting the example of Shepard as 

10advised by Adair in relation  to U tS. law, th is being both
9

economic and practica l, Lipetz^ believes that the SGI does not 

use such qu a lifie rs  because i t  would require In tellectu a l e ffo r t

9to apply the c r ite r ia , and hence would Increase costs. But Lipetz 

maintains that a qua lified  citation  index could be economical,
g

Martyn further maintains that lega l citations are d iffe ren t from

science citations and asserts that the cost of human in te llectu a l

e ffo r t  would be very high, and more than the market would bear,

11Ghubin and Moitra adapting the conceptual approach to qualifying
12

suggested by Moravcsik and Murugesan state

"A content analysis of citations requires that the primary 

source text must be read. The burden of th is task is  

lamentable, but the in i t ia l  payoff in knowledge would seem
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to -waxTant the expendit-ure of reso-urces fo r  an analyst 

conversant ■with a substantive area of science” «

A ll the above arguments of course come a fte r  the q.ualifiers have

been established in the f i r s t  place, ioe« a pre-defined set of

qu a lifie rs , one or more of which are assigned to the citation  in

13order to link  the cited and c itin g  documents. Garfield states 

that cost-effectiveness depends on minimizing the cost per useful 

item id en tified , and maximizing the probability of finding any 

useful item published. This implies that fo r  a c ita tion  index to 

be cos t-e ffec tive , i t  must re s tr ic t  coverage to only those items 

l ik e ly  to be useful. According to Garfield,

"The tr ick  is  to id en tify  the journals that publish 

the highest quality m ateria l".

One way of doing th is is  by c ita tion  analysis, a method related 

to c ita tion  Indexing, and which w ill be Incorporated into the 

proposed Qualified Citation Index in the present work.

^.2 Qualifiers fo r  a qua lified  citation  index» derivation

Thus fa r , i t  has been argued that qu a lifie rs  are a desirable 

precislon-oiriented de'vice on the basis of pre'vlous views 

already expressed. The problem -Hhich now arises may be 

dl'vlded into four areas:

lo What c r ite r ia  should be adopted to establish them ?

2, Gan the qu a lifie rs  readily  be understood by indexer and 

searcher ?
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3. Are the qu a lifie rs  reproducible hetween the same 

indexer and searcher ?

Are the qu a lifie rs  universally understood between 

d iffe ren t indexers and searchers ? And are the 

qu a lifie rs  reproducible as well as universal, i .e «  

the ideal situation» This la s t point stresses the 

need fo r  agreement between each indexer and each searcher, 

between d iffe ren t indexers and d ifferen t searchers, and 

at d iffe ren t times.

To answer ( l ) ,  i t  must be appreciated that qu a lifie rs  relating 

one d isc ip lin e , or area of study, may not r e fle c t  another. This 

would be particu larly true, fo r  example, between a hard sc ien tific  

subject (natural sciences) and a so ft science (socia l sciences), as 

represented by Physics and Sociology respectively. Also, the 

qu a lifie rs  established fo r  a "pure" science may not be the same 

as those fo r  an "applied" science (e .g . Mathematics and Pharmacy, 

respec tive ly ). Therefore acquaintance with the subject matter to be 

treated fo r  Inclusion in a proposed Qualified Citation Index is  a 

prerequisite» in short, the qu a lifie rs  must r e f le c t  the nature of 

the f i e ld  of study to suitably accommodate the idosyncratic features 

of that f ie ld .  The c r ite r ia  which should be adopted w ill la rge ly  

depend on examination of representative lite ra tu re  from the f ie ld  

considered. I t  w ill be apparent from this dlscussuon that the whole 

of Knowledge could not be accommodated into one f ie ld ,  or Indeed 

could Science. The f ie ld  examined would have to be much narrower, 

and th is is  part of the proposal fo r  a Qualified Citation Index. The 

c r ite r ia  adopted to establish qu a lifie rs  w ill be given further 

discussion shortly.
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^o2,l Pro'ELem of interpretation

I t  is  apposite however, at th is point, to consider the 

other points noted above (2 to 4 in c lu s ive ), The process 

of q.ualifylng by the indexer involves human interpretation of 

the relationship between the c itin g  and cited  documents, i<,e. 

the nature of the textual environment surrounding the citation  

in the c itin g  document» Indeed, i t  is  at th is stage that the 

princip le of c ita tion  indexing is  compromised, i»eo sole use 

of the c itation  as an indexing term to achieve re tr ieva l of 

desired material. The process cannot be ob jectively  

d ifferen tia ted  from subject indexing. The indexer must interpret 

in what context the citation  is  made within the text of the 

c itin g  a r t ic le . Whilst th is Interpretation may be achieved and 

the appropriate q .u a lifler(s ) assigned to represent the relation

ship between the cited  and c itin g  documents, th is relation  has 

been founded upon interpretation* i t  is  not analogous to a 

mathematical problem therein only one answer ex ists. Therefore, 

■fiiilst solution of a mathematical problem w ill ,  i f  i t  has been 

performed correctly according to the rules, result in the same 

answer i f  the procedure is  repeated by the same mathematician or 

another, th is would not necessarily be the case in the act of 

q.ualifying. That is ,  the same indexer may produce a number of 

d iffe ren t interpretations to the c itin g-c ited  relationship (and 

hence a concomitant number of q.uallf i e r s ) , i f  the indexer were 

requested to repeat the procedure at la te r  dates. Sim ilarly, 

the searcher's interpretation of ilie q u a lifie r  may be d ifferen t 

on d iffe ren t occasions. This difference in inter-personal in ter

pretation (between each indexer, or between each searcher) is
12

one of "universality?' while the difference in intra-personal 

interpretation (the same person) is  one of " reproducibility'’ ,
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The problem may be illu stra ted  fo r  the case of three indexers, 

three searchers, and two d ifferen t points in time, 

respectively I 2 S2 T2 .

For complete reproducibility (set A) or complete universality (set B), 

Set A

3 3  = 3 T2“

set A  ̂ or

= SIT2 

^2^1 ^2^2

I 3T1 = I^T2 ^3 '^! “  ^3^2

set

Set 3

IlT, = S^T^

I,3  = S^T2

I2T1 = S2 T,_

T T = ^ T ±2 io -

J rn _  Q m
-3-2 “ 3̂-2

set 3,

set 3r

set 3
3

'/óiexe subsets 3̂  ̂ = 32 =

For complete repsroducibility and universality, Set A = Set 3, i . e ,

Â  or Â  = 5  ̂ = 32 = 3^, or adtam atively, at a l l  points in time, 

sacih indexer w ill reproduce the same qu a lifie r  as 7i i l l  eadi searcher 

interpreting i t  (alth07ji^ each indexer and each searcher need not 

be in a^eement, i « e «  Â  ^ k^) 1 and at a l l  points in time, d ifferen t 

indexers and d ifferen t searchers w ill aigree on the meaning of a 

q u a lifie r  ( i . e .  5  ̂ = ^2 = 3^)»

To overccne problems of rexiroducibility and universality, compì (it <i 

comprehension of the meaninj^s of qu a lifie rs  is  necess-ary. iho 

c r ite r ia  adoirted in the present work to aid th is ''xre consldex'fid latex*
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Content am lys ls

14Small, in  considering the development of various citation

c lass ifica tion  schemes (or q.ualifler schemes) has established

an important common feature, v iz , that a l l  seek to c la r ify  the

inter-document relationship (io e , the cited—citin g  documents) which

is  implied by the c ita tion , by producing q.ualiflers (taxonomic

groups or classes) based on analysis of the text surrounding a

cita tion , This has already been referred to as the textual

environment surrounding a c ita tion . Small ca lled th is " c ita tion

context studies" , the aim of which ms two-foldj ( l )  to understand

the c ita tion  process; and (2 ) to improve inform ation-retrieval

performance by defining the function of the c ita tion . I t  has

previously been stressed that the present work has adopted a

pragmatic approach to c ita tion  (the principal aim of which is

to improve the q.uality of existing inform ation-retrieval systems

based on c ita tion , in the continued absence of a theory of c it in g ).

Point ( l )  therefore needs no further consideration, being an

essentia lly  sociological phenomenon, (in  contrast to the pragmatic

Outlook, a p o s it iv is t  outlook is  adopted by those idio, not necessarily

dismissing cita tion  indexes, would prefer to see the fundamental

questions of th eir unit, ioe , the c ita tion , more fu lly  explored,)

I t  is  point (2 ) that is  the concern of the present work, being

in the f i e ld  of lib ra ry  science.

According to Cronin , one of the major disadvantages with

citation  indexes is  an aspect already fu lly  explored, i , e ,  low

precision, or the large number of unproductive or Irrelevant leads

Iti the Output of a search in a c ita tion  index. I t  is  iron ica l states 
i e

Cronin that c ita tion  Indexing's greatest advantage is  also the cause
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of i t s  major shortcoming, i,eo  preclusion of the subject approach 

in favour of the use of the c itation  as an indexing term or 

descriptor in i t s  o-wn righ t. I t  is ,  according to Cronin, the 

primacy of these liiikages >iiich confers on citation  indexing it s  

uniq.ueness over other secondary information services, "but since 

authors c ite  in d iffe ren t mys and fo r  d ifferen t reasons, not a l l  

the connections are useful, i . e ,  some citations are of more value 

(q .ualitatively speaking) than others, even althou^ they are eq.ual 

in respect o f th e ir technical function ( i . e ,  linking the cited 

and c itin g  documents),
3

I t  -was Lipetz uho must be credited Td.th pioneering what has been 

called in the present work. Qualified Citation Indexing, His proposals 

fo r  q.ualifiers (o r what he called "re la tion a l Indicators") w ill be 

addressed shortly, but fo r  the present i t  is  worthwhile to quote his 

aims, which are ind icative of what direction to fo llow  in the search 

fo r  greater precision in c ita tion  indexing:

"To introduce the means fo r  higher s e le c tiv ity  in a 

c ita tion  index requires that the bare c iting reference 

be supplemented with additional information which, in 

one way or another, re fle c ts  the content of the c iting  

reference as i t  relates to typical search problems. In other 

words, each entry in the citation  index must be expanded 

to include one or more additional data categories".

As has been deliberated upon already, the d if f ic u lt ie s  in 

absolutely and exclusively categorizing citations in order to 

comprehensively describe the c iting—cited documents (v ia  cita tion ) 

are not easily  peifoimed, particu larly when the problems of
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universality and reproducibility are also considered, Lipetz foresaw 

the need fo r  In te llectu a l e ffo r t  in applying his operators (q u a lifie rs ) 

to an essentia lly  machine-generated system, and suggested that i t  

should he the author who determines the c iting—cited  document rela tion 

ship, making the scheme more a ttractive  commercially“  the qu a lifie rs  

would he Inserted in the reference l is t s  of the a rt ic le s , such that 

they would he linked with each reference as i t  was processed fo r  

c ita tion  indexing, i , e ,  each reference and it s  appropriate q u a lifie r  

would he linked to the cited document at source and keyed-in to the 

system en h loc. Since Lipetz*s study, a number of q u a lifie r  systems 

have been suggested (and are la te r  used in the present work as the 

basis fo r  a novel one). But, according to Cronin (see r e f ,  15, p«

^9) t although the aims have been to Improve the r e l ia b i l i t y  of 

c ita tion  Indexing, each depends on inference rather than motivational 

analysis, and does not affozrd insight into the cognitive processes 

employed by c itin g  authors. Nevertheless, pragmatically speaking, 

th is is  not the concern of the present work.

^,2,3 Content analysis: a human a c tiv ity

In order that a novel scheme fo r  qualifying citation  be devised, i t  

was appropriate in the present work to examine previous studies aimed 

sp ec ifica lly  at determining qu a lifie rs  and those aimed at the wider 

reasons of >hy authors c ite . The schemes are lis te d  chronologically in 

Table 4-1 .

3
Llpetz^i Relational indicators

Lipetz^ defined four main relational categories, with a 29-item 

c lass ifica tion , and illu stza ted  use of the relational opemtbrs
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Table 4r'l Schemes devised fo r  qu a lifie rs . They are lis ted  in chronological order. The p o s it iv is t  approach 

(PO) is  one whereby the main aim was to elucidate a general theory of c it in g , whilst the 

pragmatic approach (pr ) I s  one where the main aim is  to exploit the practical applications of citation

Author Reference Date Approach Notes

Lipetz 3 1965 PR Labour-intensive; scheme iincommerclal

Weinstock 2 1971 PO Socio logica lly  sign ificant

Chubin 11 1975 PO
l Conceptual; impractical

Moravcsik 12 1975 PO Conceptual; Impractical

Spiegei“Rösing 16 1977 PR Practica lly  adaptable

Hodges 1? 1978 PR Conceived in tu it iv e ly ; practical; untested

Oppenheim 16 1978 PO Concerned with h istorica l literatxare

Pf-ost 19 1979 PR Citations classed on essentia lity

Finney 20 1979 PR Suited to automation

Ruff 21 1979 PO Restricted to work of one scientist

Duncan 22 1981 PR Developed‘a p riori’ and tested

* Only the name of the f i r s t  author is  g lven ,*% ie  Reference number re fers  to the Reference L is t.



fo r  cita tions of Physical Review, L ipetz ’ s scheme comprised the 

fo llow ing:

Group 1: Original s c ien tific  contribution or intent of the

c itin g  paper

1, Description of observations 

2b Data transformation 

3« Explanation

Hypothesis or theory

5» Calculation from theory

6. Prediction

7. Defin ition or notation

8. Experimental techniq.ue

Group 2: Contribution of c itin g  paper other than original 

s c ien tific  contribution

9o Review

10, Bibliography

11, Data cumulation

Group 3» Iden tity  or continuity relation  of c itin g  paper to 

c ited  paper

16, Continiiation

17, Precursor

18, Inclusion

12, One or more authors in  common 

13« Same text 

1^, Abstract 

15» Eiratum

Group 4; Disposition of the sc ien tific  contribution of the 

cited paper to the c itin g  paper

19, Noted only 25, Changed precision

20, Distinguished 26. Changed application

21, Reviewed or compared 2 7 » Questioned

22, Applied 28, Affirmed

23 , Replaced 29 , Refuted

24, Improved
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Lipetz illu s tra ted  the use of the relational indicators fo r  

the citations of Physical Revieu, Volume 73, in 19J^o An 

entry would he as follows»

CITED PAPIÉ 470 PR WEISS

CITING PAPER 61 SSS 2 2009 5 1 AM VASIL'EV 5 M 5
Year------------------------ 1
Jcxjrnal---------------------------
\Aolume--------------------------
Réference No.- 
No, Authors

Relational Indicator

The interpretation would hej Page of PR Weiss's paper in 

Physical Review, volume 73 of 19^» was cited hy AM V asil'ev  

in Soviet Physics (Solid  State) .  SSS, volume 2 In I 96I ,  page 

20090 The number in the reference l i s t  of the paper c iting 

the Weiss paper ( l . e ,  V a s il 'e v 's  paper) was 5» ioe « Reference 5 

on V a s il 'e v 's  reference l i s t ,  Further, the relation  indicator 

(q .u a llfie r ), 5 M 5» can he interpreted as follows» The V asil'ev  

paper contributes "calcu lation from theory^’ (5 ) and (although 

not shown on the above l i s t  tdiich has been curtailed) "applied 

calculation from theory" (M5)# In short, in I 96I V asil’ ev 

cited  Weiss in respect of theoretical calculations used by the 

la t te r  in 19^, As with a l l  the schemes devised since 1965, 

in order that Lipetz could assert th is , he had to physically 

re tr ieve  the Vasil*ev paper (the c iting paper), expend in t e l l 

ectual e ffo r t  in detexmining the reason fo r  c iting  Weiss, and 

3-PPly the appropriate q_ualifier from the l i s t  he devised in 

order that the papers in 19^ and I 96I could be related. Not 

aJJ. the subsequent workers in devising qu a lifie rs  were couirageous 

enough to fo llow  through and apply the qua lifiers  established by 

th e ir  schemes in an actual index, as did L ipetz, The labour—
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Intensive nature of the Lipetz index ms highlighted and, in 

commercial tenris, ms considered inviahle« Nevertheless, 

L ip e tz ’ s index is  the "basis fo r  a l l  the su"bsequent schemes 

proposed, and Indeed fo r  the one proposed in the present wo3±<

Weinstock ; The reasons lAiy authors c ite

Weinstock *s work ms not d irec tly  related to the application 

of q_ualifiers to information re tr ie va l, "but nevertheless 

contri"butes to the present work in that i t  attempts to 

categorize the reasons authors choose to c ite , Weinstock 

enumerated 15 reasons*

1« Homage to pioneers 

2, Credit fo r  related work 

3o Methodology 

4o Background reading 

5o Correcting own work 

6, Correcting others* work 

7« C rit ic iz in g  previous work 

8o Su"bstantiation

9o Awareness

10, Providing leads

11, Data tables

12, Original lite ra tu re

13 , D efin ition origin

14, Disclaiming

1 5 , Disputing

i rChuhin and Moitra ; Citation typology

These authors recognized the value of ai^roaching citation  on 

the Basis of content and q.uality, "but i t  has Been regarded as 

Being too conceptual fo r  application to c itation  Indexing, Their 

woik can Be considered as the p o s it iv is t  approach rather than 

the pragmatic approach adopted in the present work. Using the 

lite ra tu re  of high-energy theoretical and experimental physics, 

citations were considered to Be Basically either affinning or 

negating in nature. Six groups (two major) were estaBllshed:
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CITATION

Affirm ative Negational
^Partial (5 ) 

Total ( 6 )
Essential

3 Ì C  Sutsidi;

Suppl onentary

Basic Subsidiary Additional Perfunctory

(1) (2 ) (3 ) (it)

12^Moravcsik and Murugesan ; Citation categories 

These authors approached the problem also from the point of view 

of the p o s it iv is ts , and th e ir  scheme too is  conceptual rather 

than aimed at improving infozm ation-retrieval effectiveness. In 

th is scheme, the citations are c la ss ified  according to nature and 

function, and four main classes are derivedj 

1« Conceptual versus Operational: to distinguish ideas used in 

c itin g  paper from the too ls  used,

2, Organic versus Pezfunctory: to distinguish between necessary 

citations and dispensable ones,

3, Evolutionary versus Juxtapositional: to distinguish material

in the same lin e  of work from that in para lle l or divergent ones, 

Confirmational versus Negational: to distinguish material judged 

good from the material judged bad, according to the c itin g  paper.

Important also is  the distinction  between "perfunctory" and 

"redundant" cita tions, ¡̂hich may appear to be synonymous.

According to Moravcsik and Murugesan (see r e f ,  2 3 , p, I68):

"There is  a difference between redundant and perfunctory 

c ita tion s. The la t te r  could just stand by i t s e l f , and s t i l l  

be judged perfunctory because i t  does not contribute to the 

development of the c iting  paper except that i t  stands in a
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group with other papers, a l l  of whom make the 

same contribution to the c iting  paper"o

For example, in  the statement "Aspirin is  a ce ty lsa licy llc  acid [ I - 7J " »

7 citations have been made« I f  we consider reference to be

perfunctoiy, then th is is  because i t  does not contribute to the

development of the c itin g  paper (unlike the others); even i f  i t

stood alone, [ 5 ]  , and did not make a contribution to the development,

i t  would s t i l l  be deemed peifunctory. I f  however, we consider reference

f 5 j  to be redundant, then i t  does contribute to the development of

the paper, idiether i t  stands alone or is  in a group, thus [ i - v ] .

Nevertheless, there does seem to be some confusion between what is

"perfunctory and "redundant" in the litem tu re , and Ruff seems to

make no d istinction ; perfunctory citations are those "c ita tion s  made

by a review a r t ic le  or monograph which by i t s  nature Intends to cover

a l l  papers in the f ie ld  comprehensively" or " citations made under

more than one reference number within the same context ;iiid i re fe r  to

papers among those by other authors« Such citations are mostly those

in the introductory part o f the c itin g  papers, or in th e ir theoretical 
21 12

section" 8 Moravcsik and Murugesan found that 28^ of citations 

in Physical Review (30 a r t ic le s  considered between the period I 968 and 

1972, with a to ta l of 706 references) were redundant, that there were 

s ligh tly  more Conceptual than Operational citations (52^ versus ^ i^ ), 

60% were Evolutionary and Juxtapositional, and that were 

Perfunctory as opposed to Organic ( 63^ ) .  Further, 16  ̂ were Negational 

and Gonflzmative, ind icative of the tendency of physicists to 

3-g^e with previous work rather than to disagree«
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Spiegel-Rösing : Content categories

This author defined I 3 categories, these öelng as follo-ws;

1, History and state of the art

2, Specific starting point fo r  c iting  document 

36 Concepts, defin itions, etc,

k» Data used sporadically 

5o Data fo r  comparative purposes 

6, Data not d irec tly  related 

?• Methodology

8, Substantiation

9 . Positive evaluation

10, Negatively evaluated

11, Proof, ve r ifica tion , or lnte3?pretation

12, Disproof

13» New interpretation offered

-A-Pplying the categories to the sociology of science (using 

Science Studies), most cited research (80^) was found to 

substantiate the c iting text, 6^ was fo r  acknowledgement 

purposes, Qfo fo r  comparison, and a l l  other categories were 

infrequently employed (0,8^ were " c r i t ic a l  c ita tion s", i . e .  

without them the citing  work would be incomplete),

17Hodges ' t Citation c la r ifica tion  scheme

Hodge’ s id en tified  10 relationship indicators on the basis of a 

broad study of various litera tu res, but there was no attempt to 

demonstrate the r e l ia b i l i t y  of the l i s t  by asking others to 

^PPly the indicators ( i , e ,  what the present work ca lls

u n iversa lity },

Hodge's c ita tion  c lass ifica tion  scheme is  given below;

16
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1, Evidential

2 , GeneiraJ. infoimation

3, H istorica l 

4 ."S illin g "

5. Oppositional

18

6 , Corroborative 

7o Specific infOCTiation 

8, Documentary 

9o Methodology 

10. Corrective

Oppenheim and Renn > C lassification  of older lite ra tu re  

These authors were prima2:i.ly interested in 'why old papers are s t i l l  

heavily cited , and "h is to r ica l background" ms a category important 

to their schemej

5. Theoretical data

6 , Methodology

7e Inapplicable data

1. H istorica l background 

2o Description of relevant work 

3« Non-comparative data 

Comparative data

19Frost > Citation c la ss ifie rs

Frost devised the follow ing scheme in a study of Geiman-llterature 

research, primary sources being defined as original manuscripts 

and secondary sources being modem interpretation of thesei Three 

main categories were sub-divided into a to ta l of 8 classes (only 

the three main categories are lis te d  here )«- 

1 « Documentation of primary sources, i . e ,  references to le tte rs  

and other orig ina l material, e.g . Incunabula

2 , Documentation of secondary sources, i . e ,  references to previous 

scholarship, e .g , D.L. Sayers' views on Dante's primary source 

documents fo r  Inferno

3. Documentation of sources either primary or secondary.

I t  w ill be apparent that the scheme is  better suited to the Arts 

than the Sciences — Newton's orig inal MSS are rarely cited d irectly .
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The three main c r ite r ia  outlined above are based on the questions«

1. Is  the cited  work a primary or secondary source ?

2o Is  the cited  so^arce statement surrounding the c ita tion , 

fa c t or opinion ?

3« I f  the cited work is  secondary, does the c iting  work 

agree with it?

I t  was found that work cited in German lite ra tu re  was more often 

fo r  positive purp)Oses of supporting the work of the c itin g  author 

or fo r  referring the reader to additional reading, than to supply 

an object fo r  rebuttal. Unlike sc ien tific  research, the acknowledge

ment of pioneering work or in te llectu a l indebtedness, or to take a 

log ica l step for^iard (the building blocks in the wall of Science), ms 

rarely deserving of c ita tion . Frost's work confirms the view that 

documentation of material in the Arts is  mainly opinionatlve, in 

contrast to that of the‘ hard’ sciences,

Finney^^i Citation c la ss ifie rs

Finney c la ss ified  1115 citations in 51 medical a rt ic le s  into 7 groupsi

1. Assumed knowledge

2. Tentative

3. Methodology 

0̂ Confirmation

5 . Negatlonal

6 . Interpretation

7. Future trends

Ihe c lass ifica tion  ms based on lex ica l content and location in 

the tex t. She assumed that a l l  citations were necessary to the 

author and the subject addressed. The scheme ignores ;liy authors 

c ite  p re feren tia lly , and does not iden tify  perfunctory or redundant 

citations, Finney considered her scheme particularly well suited to 

automatic assignment of citations to the seven categories.
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Ruff I Citations to one author
2 1

Ruff analysed a l l  the citations to one science- career, Istan 

Kovac the physicist. The scheme devised as a result of the study 

msi

1, C itation made hy a review a r t ic le ,

2, Citation made under more than one reference number,

3, Citation is  extensive.

Citation is  made with some reservation,

5o Citation made with criticism ,

6, Citation made several times through the paper.

22Iluncan and McAleese i L is t of rela tional operators or q,ualifiers 

The pragmatic approach of Duncan and McAleese ms aimed at developing 

an online Qualified Citation Index in the subject area of Educational 

Technology, a method sim ilar to that of L lpetz, The reason fo r  

citing is  included in the c ita tion  index, i . e .  the c itin g  entries 

are qua lified  to improve re tr ieva l effectiveness. Context searching 

(using the textual environment in ■which the citations are contained) 

provides additional information at the re tr ieva l stage and is  an 

idea i^iich -will be exploited in the present -work. Duncan and McAleese’ s 

work established a l i s t  of 26 relational operators»

1. Homage

2. Background

3. H istorica l 

Bibliographical lead

5. Narrative

6, Defin ition

?• C larifica tion

8, Illu stra tion

9, Example

10, Experimental deta il

11, Theory

12, Data

13 , Methodology

14, Description
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150 Cu2:Tent concerns 

16, Development of ideas 

17a Disputing 

18, Criticism 

19a Corroboration

20, Disclaiming

21, Substantiation

22, Similar research 

2 3a Contradictory 

2̂ )-, Further deta il

2 5 , Same paper

26, S tatistics

Duncan and McAleese aimed th e ir work at the needs of users rather 

than the perceptions of c itin g  authors, and to th is extent may be 

regarded as being of the pragmatic doctrine,

^e3 Weighting devices» do they re f le c t  importance ?

I t  has already been admitted that, from the indexer's viewpoint 

(although not from that of the user), i f  a q.ualified citation  

index with high-precision fa c i l i t y  is  to be devised, then the 

principle of citation-only indexing would have to be fo r fe ited .

This is  indeed the case as can be seen from many of the above 

studies — a l l  req.ulre a subject-approach at the input stage.

What i f  i t  were desired to preserve the principle en tire ly  — l , e ,  

with no resort to a subject approach, even on behalf of the indexer ? 

This would en ta il further exploitation of citations in order to 

achieve se le c t iv ity , but without the In tellectual requirement of 

semantics. Two such studies should be mentioned at th is stage, 

since they have relevance to the present work in th is context,
2ii

Herlach circumvented the semantic problem of assigning 

qu a lifie rs  and relational operators by suggesting that the multiple 

mention of a cita tion  within a c iting a r t ic le  is  an Indicator of
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a close relationship “between the c iting  and cited docments,

i « e ,  multiple mention of a cita tion  as a selection c r ite 2?ion

fo r  document re tr ieva l could Increase the precision ra tio  ■by-

reducing the number of peripherally relevant items retrieved "but

at the expense of reca ll ( l , e ,  fewer items would be iden tified

in to ta l) • This would be-owing to the freq.uent high y ie ld  of

rele-vant papers not cited more than once in the course an an

a r t ic le 0 Herlach found that in  the f ie ld  of Radiation Biology, 78^

of papers linked "by multiple mention were closely related compared
25

to 50^ of matched papers linked by only a single mention. Cronin 

supports th is view as does Bonzi (see r e f .  5i P» 214), although 

the Illumination -value (as compared to q_ualifylng) of the so- 

called "mechanistically id en tifiab le  cita tion  link  characteristic" 

is  considered minimal. Bonzi too, exploited -the technique to 

improve the predictive capability of c ita tion  links, i . e .  elucidating 

se lec tive ly  strongly paired papers using c l-ta t i  on. Here citation  

rele-vance is  based on the degree to i^hlch the c itin g  work considers 

the cited  work. Four main categories to measure citation  relevance 

are es-tabllshed and linked to a r t ic le  characteristics:

1, Not sp ec ifica lly  mentioned in the text.

2. Barely mentioned in the tex t,

3 . One quotation or discussion of one point in the tex t,

4, Two or more quotations or points discussed in the tex t. 

There is  nothing essentia lly new in these studies, and they are
9̂  2*7

analogous to the works of Small on co-ci-tation and of Kessler 

on, bibliographic coupling. The la tte r  is  a relationship between 

two papers when each refers  to a common third paper. Two papers 

3>re linked at le v e l equal to 1 i f  they re fe r  to at least one
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document in common; a pair of documents with more than one 

reference in common can he linked at le ve ls  2 , 3 or 4, up to 

le v e li^ , Go-cltatlon on the other hand links cited  documents, 

i , e .  is  the frequency with which two items of ea r lie r  llteirature 

are cited  together hy the la te r  lite ra tu re 0 The techniques of 

co-citation  and hlhliographic coupling are well known, and need

not he deliberated upon at length here, Svifflce to say that,
2̂1» 5 2'7in common with Herlach and Bonzi^, the works of Kessler

26and of Small treat citations quantitatively rather than

qu a lita tive ly . Nevertheless, these four Independent workers,
28

together with the work of Voos and Bagaev can he considered to 

he contributing to inform ation-retrieval systems soley hy 

c ita tion  as the indexing term, in e ffe c t  creating a "weighting" 

system. The significance of "weight" is  mentioned here as a 

preliminary to i t s  treatment la te r , being further extension 

of the Qualified Citation Index,

Proposed qu a lifie rs  fo r  a novel qua lified  citation  index 

covering the d iscip line o f pharmacy

Previous work suggesting the components fo r  a qualified  c ita tion

index in terms of the qu a lifie rs  or re lational opeirators or

indicators (a l l  the terms are synonymous) have been mentioned.

In order that a novel qualified  citation  index he constructed,

each of these works has been examined. I t  has been already suggested

that qu a lifie rs  to accommodate one area of Knowledge may well he

19d iffe ren t from those of another, and Indeed Frost '  illu stra ted  

clearly  the differences in reasons fo r  c iting  in the Arts as 

compared to the Sciences: unlike in the f ie ld  of German lite ra ry  

works where reference to a primary document would imply examination
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perhaps of an ancient MS or incunahulum, in the sciences th is 

would imply a learned joixmal; unsubstantiated opinion is  

of a low premium in the sciences while i t  is  acceptable in the 

arts. These points are made only to highlight the need fo r  

spec ific  q.ualifiers to accommodate the language of specific  

d isc ip lin es. Therefore, to construct a qu a lified  citation  index 

Implies construction in one f ie ld  of study only, i , e ,  one 

"D isc ip lin e ".

^o4ol Citation indexes in highly-defined f ie ld s : "D iscipline"

13In respect of the future of c ita tion  indexing, Garfield states

" IS ljth e  Institu te fo r  S c ien tific  In f03n a tio ^  is  

thoroughly examining the idea of producing discip linary 

c itation  indexes whose source cove3:?age would be based on 

the journal literatiore of a single d iscip line. However, 

the cited and c itin g  material would re fle c t  the fu l l  

scope and d ivers ity  of interests in the f i e l d , , ,The 

c r it ic a l problem that must be solved to do th is remains 

the one faced in the design of the Genetics Citation 

Index [|the original fom  of the Science Citation 

IndexJ“ how to define the litera tu re  in a way that 

minimizes irrelevant material without in terfering with 

the a b il ity  of a cita tion  index to r e fle c t  the 

d isc ip lin e 's  Interaction with other d isc ip lin es ,,,"

According to Garfield, one way

" , 0, suggested by the lite ra tu re  citation  studies done

3 9 Iin recent years, is  to use Journal Citation Reports"
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to id en tify  source jouaimls of the discip line 

and then use stm igh tf oirward methods to compile 

a c itation  index to the material they publishooo"«

This approach claims Garfield w ill result in

" " 0. 0the sharper focus of d iscip linary citation  

indexes jjdiichJ w ill produce search tools priced 

and sized to the req.uirements of departmental and 

personal lib ra r ie s ,"

Accepting therefore that one d iscip line has to be selected, 

even although of course, no one subject is  iso lated from 

the remainder of accumulated knowledge, the q.uestion is  posed 

as to which one ? Subject knowledge is  a requirement fo r  the 

indexer of a qua lified  citation  index, in ozder to elucidate 

the context in which the cited  document (c ita tion ) is  treated 

in the specialized language surrounding i t  in the c iting 

document. The present wcik therefore draws upon previous 

e:xperience in the subject f ie ld  of Phaimacology, and i t  is  to 

the related f ie ld  of Pharmacy that the Qualified Citation Index 

constroctedin the present wo3±  is  pertinent. Since Pharmacy i t s e l f  

is  a very large subject f ie ld ,  i t  was necessary to further define 

i t  to id en tify  specific  lite ra tu re . The f ie ld  of Thrombosis Research 

■was f in a l ly  chosen, and within th is the sub-field of the involvement 

of Prostaglandins, Leukotrienes and Thromboxanes (abbreviated to 

PG, LTs and TXs, respective ly ).

The proposed qualified  citation  index was therefore intended 

fo r  use by the high-specialist workers in Pharmacy, The reason fo r  

th is was that, when completed, i t  would have a reasonable chance- of
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■being evaluated "by interested users. The high sp ec ific ity  o f the 

f ie ld  in q.uestion, and the fa c t that is  was (and s t i l l  is )  a 

" l iv e "  f i e ld  ( i . e ,  research ms currently "being performed "by 

the sc ien tists  in q.uestion, and funded by the British Technology 

Group), m s considered su ffic ien t reason to induce the users 

to evaluate the- system. The in i t ia l  p ro file  established can 

therefore he expressed in Boolean lo g ic  terms as:

( (THROMBOSIS) fl (PGs U LTs U TXs ))
i , e .  Thrombosis, Thromboxanes, Prostaglandins and Leukotrienes

in re la tion  to the characterization of receptors, with particular

emphasis on competitive Thromboxane Antagonists,

The exact f ie ld  of study ms defined by interview and p ro filin g

30by postal q.uestionnaire,"^ (What immediately fo llow s is  not 

d irectly  peirblnent to lib ra ry  science, and is  fo r  the sake of 

completion: any f ie ld  could have been chosen so long as a degree 

of appreciation of the teiminology specific  to i t  ms possessed 

by the Indexer, However, coincidentally, the f ie ld  of study 

considered in the present work ms worthy of the Nobel P rize in 

Medicine in 1982 and i t s  history is  outlined in a ISQk edition
31

of Current Contents,'"̂  I t  is  from th is account that the follow ing 

summary has been made,)

^0^,2 The d iscip lin e: pharmacy

Prostaglandins (PGs) are hormone-like fa tty  acids fonaed in 

ce llu la r membranes and have a variety of physiological actions. 

They were discovered in 1930 by two gynaecologists, Raphael 

Kurzrok and Charles C, Lieb of Columbia University, U lf S, von 

Euler of the Karolirska In stitu te in Stockholm coined the teim
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"prostaglandin" in 1 9 3 5 » In the early 1 9 7 0 s, endoperoxides fonaed 

as an intexmediate step in prostaglandin synthesis were discovered 

hy Bengt Samuelsson, Amongst the properties of these substances 

was the a b il ity  to aggregate (or clump together) blood p la te le ts  

to cause c lo ttin g . The most potent of these was a thrombomne 

(TX) ca lled  thromboxane , Since blood c lo tting is  an

impoirtant contribution to thrombosis, the involvement of these 

physiologica llyactive compounds was noticed. I t  fo llows that 

a search fo r  substances which would inh ib it th e ir  foimation 

would would be appropriate, to prevent the consequences of 

thrombosis. That is , cardiac in farction  or what is  commonly 

known as a "heart attack". The most recent of the PG-like compounds 

has been the leukotrienes (LTs ) ,  discovered in 1 9 7 9  by R.C. Murphy, 

Together with PG and TXs, the involvement of LTs in thrombosis was 

the area of research to which the present work was aimed. The 

keywords, defin itions and the p ro file  of the researchers in the 

area are l is te d  belowj

KEY¥QRDSi

TX receptor antagonists 

Receptor c lass ifica tion  

B icyclic  ring analogues 

P la te le t aggregation 

Vasoconstriction 

TXÂ

PG endoperoxides 

Prostanoid receptors 

Endotoxic shock 

Thrombosis

Cerebral stroke

Cardiovascular defects

Diabetes 

TX endoperoxides

PGHg analogues

TX receptors

TX antagonists

P la te le t aggregation

Thrombocytes

Prostanoid chemistry
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DEFINITIONS

A prostanoid is  any natural or synthetic compound which has a 

prostanoid acid carbon skeleton. The compound TXAg and i t s  

analogues are considered to be prostanoids by the research team. 

They have inserted an oxygen atom into the prostane skeleton 

and by maintaining the same carbon numbering, have made the 

bottom chain alcohol at G15 in a l l  the natural molecialeso

Prostaglandin (PG) endoperoxide analogues are often called PGH 

analogues and a l l  contain the bicyclo|2o2olj heptane ring system. 

The standard agonist is  the 9»H-epoxymethane analogue of PGH2 

also ca lled  U ^619 (u  = Upjohn, the name of a well-known pharma

ceutical company, and the number Indicates a code used by the 

company.) Others are 9jll-azo-PGH2 and 9>ll-ethano-PGH2 o

Thromboxane analogues contain a bicyclo |p,2o ijheptane ring system 

and compounds of in terest werej

1, CTA2 or carboxylic TXA2

2, Plnane TXA2 also called PTA2

3 , Ring systems containing either bicyclo [2 ,2 ,2]  octane- 

oxa-bicyclo|^2, 2 heptane or th la-b lcyclo [2 ,2,1 ] heptane 

(th is  la t te r  having a sulphur atom in the ring system,

and called STA2 )

USERS* INTERESTS FOR INFCfE^ATION-^ETRIEVAL PURPOSES

The team of research woi±ers envisaged using a q,ualified citation  

index fo r  retrieving infoimatlon on the follow ing subjects«

1, The b io log ica l a c t iv ity  cf any b icyc lic  prostanoid which has 

TX-like agonist or antagonist a c t iv ity . In particular.
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"biological a c t iv ity  on vascular smooth muscle preparations 

such as ra'bhit aorta, dog saphenous vein and coronary artery, 

p la te le ts , trachea and lung. Some analogues also inhl"bit TX 

synthetase, i . e .  the enzyme -tdiich converts PGHg into TXA2 > and 

the team were interested in those analogues which are prostanoid 

in structure rather than imidazole or pyridine derivatives (e .g . 

Dazoxihen),

2. The relevance of TX receptor "block to the treatment of 

pathological conditions, e .g . stroke; throm"bosis, cardiac and 

cerebral thrombosis; "bacterial shock; cancer (in  particular the 

ro le  of p la te le ts  in the in i t ia l  invasion of the organ by tumour 

c e l ls ) ;  diabetes in re la tion  to cardiovascular problems.

3o Information rela tin g to the prostacyclin-like a c t iv ity  of 

b icyc lic  analogues.

^.4.3 Desirable properties o f qu a lifie rs

The q.ualifiers were devised " in tu it iv e ly  in an a p r io r i manner,

17sim ilar to the work of Hodges in  1978, who analyzed a sample of 

papers from a range of subjects. As with Hodges, there was no 

attempt to confirm the r e l ia b i l i t y  of the qu a lifie rs  proposed in 

the present work (which were obtained deductively) by asking 

others to estaH ish the ir own l i s t  in the same f ie ld .  Thus, 

the qu a lifie rs  were in tu it iv e ly  devised fo r  th e ir  information- 

re tr ieva l p ractica lity  as included in a citation  index, whereby 

the user could immediately comprehend the relationship between the 

c iting  and cited  works, according to the orig inal proposals of 

Lipetz-^, That is ,  the emphasis was on creation of a l i s t  of
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rela tiona l operators (or q.ualiflers) ‘based on the users’ needs

and views within the su'bject f i e ld  of Phaxmacy, rather than on

those of the c itin g  authors. The approach adopted ms sim ilar to

22that of Duncan and McAleese in that the rela tional operators, 

derived from study of previous works and of the pertinent lite ra tu re  

in Pharmacy, were tested and refined methodically fo r  su'bseq.uent 

use in q.ualifying further references contained in  the journal 

Throm'bosis Research, This journal ms considered to represent the 

litem tu re  in q.uestion, A set of q.ualifiers thus o"btained would "be 

used within a Qualified Citation Index on the su'bject. The approach 

d iffe rs  su'bstantially from that of Moravcsik and Murugesan in 

1975^  and from Chiibin and Moitra^^ (also 1975) devised a 

more conceptual categorization of c ita tions. This la tte r  l is t in g  

had less  practica l value to the user, "but had the fa c i l i t y  of 

indicating the function of a c ita tion  in terms of i t s  worth in 

relation  to the c itin g  tex t. Unlike the P o s it iv is t  approach (the 

teim coined "by Cronin, see r e f ,  151 Po ^ ) ,  that of the Pragmatists 

(also Cronin) ms adopted in the present work, where'by the 

principal aim ms to improve the q.uality of existing infozmation- 

re tr ieva l systems, and not to seek the characterization of the 

nature of c ita tion  per se.

Based on these principles, a p ilo t  test ms performed to define, 

and re fin e , a set of a p r io r i derived relational operators, or 

qu a lifie rs . C riteria  adopted to chaiu,cterize the qu a lifie rs  were 

"based on the follow ing:

1, They should "be aimed at re flec tin g  the f ie ld  in question ( i , e ,

Throm'bosis Research in Pharmacy, and in particular LTs, PCs

and TXs),
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2, They should succinctly accommodate the complex terminology,

concepts and relationships of the f ie ld  as expressed in the text, 

3» They should be practical in terms of the compiler of a (qualified 

c ita tion  index, and the user of such an index, and not be 

conceptual in nature«

They should be of an optimal number: too few would f a i l  to 

accommodate the wide variety  of ideas being expressed in the 

tex t; too many would resu lt in  overlapping and extra burden on 

the user to Interpret the meaning of the qu a lifie rs  »

5. Each should be in the form of a unique code fo r  brevity and the 

code should be mnemonico

6o Each should be able to be combined with any other to allow 

permutation in order to produce a readable textual statement 

in coded form,

7o Each should be mutually exclusive in terms of th e ir de fin ition , 

and be unambiguous,

8o The qu a lifie rs  should illu s tra te  the relationship between cited 

lite ra tu re  and c itin g  lite ra tu re , and vice versa, and account 

fo r  Instances where there is  not a one-to-one relationship of 

c ited  lite ra tu re  and c itin g  lite ra tu re , i , e ,  where cited 

lite ra tu re  re la tes, or is  related to, other worfe quoted in the 

text of the c itin g  lite ra tu re ,

9, The qu a lifie rs  should possess the desirable characteristics of 

the previous studies already considered in the present work,

Once- a crude set of qu a lifie rs  was established, they were refined, 

again using recent issues of the journal Thrombosis Research, to 

ensure that they co-uld be combined to form a code interpreting the 

highly complex textual statements, A to ta l of 50 papers from the
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journal Thrombosis Research between 1977 and I 983 were examined 

(th is  being the period from the establishment of the f ie ld ,  i , e ,

TXs, LTs and PGs in thrombosis research, to the ouïrent lite ra tu re ). 

The to ta l references l is te d  at the end of these papers was 992, 

representing nearly 20 references per paper. Total muticited 

references ( l , e ,  the same references used more than once within 

the c itin g  tex t) amounted to 1459» representing nearly 30 references 

per paper. Further analysis of these data indicated that each 

reference was mentioned in the text an average of 1,47 times ( l , e ,  

the number of citings per reference was 1459/992 = 1,47) . The 

q.\oalifiers were tested using 1459 multi cited references. By 

methodical defining, and re fin ing, a fin a l set of q,ualifiers, with 

the characteristics as close as possible to those desired, was derived. 

The set of qu a lifie rs  is  given in Table 4*2 . They are arranged into 

two major groups or facets — Group 1, the Contribution facet, and 

Group 2, the Reason fa ce t,

4,5 A defini t iv e  set of qu a lifie rs  fo r  pharmacy

4 .5 . 1  Description

A description of the qu a lifie rs  fo r  the f ie ld  of Pharmacy is  given 

in Table 4-2.

4.5.2 Codes

I t  w ill be appreciated that in order to accommodate the variety of 

reasons fo r  each c iting document in a l i s t  within a citation index, 

a. code is  necessary, i , e ,  the qu a lifie r  i t s e l f  must be in the form of 

a code. Otherwise, the qualified  citation  index (at least in hard

copy foxm) would be Immensely bulky, and unwieldly fo r  the user.
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Tatle 4-'2 Qualifiers. Groupl-- contribution facet

SYMBOL MEANING DEFINITION

The symhol In q.uestion implies the follow lngj

0

E

H

X

P

D

T

F

V

Observation

Eividence

Hypothesis

Calculation

Prediction

Defin ition

Technique

Fact

View

Application

Happening, event, occurrence, resu lt, or plurals thereof 

Proof, demonstration, example, or plurals thereof 

Theory, b e lie f ,  idea, or plurals thereof

Value, formula, mathematical theory, concentration, qualitative words implying 

quantity (e ,g . "more" or " le s s " ) ,  s ta tis tica l technique, mathematical model, 

equation, pharmacokinetics, dose, or plurals thereof

Surmise, p o ss ib ility , suggestion. Inference, proposal, or plurals thereof

Standard, c la ss ifica tion , grouping, spec ific  drug (cog. "A sp irin "), mechanism, 

or plurals thereof

Methodology, apparatus, system, too l, experimental model, or plurals thereof

S tate-o f-the-art, time-established datum of expierlence, fully-'Enown phenomenon, 

or plurals thereof

New angle, opinion, basis fo r  study, unsubstantiated theory, conjecture, argument, 

claim, or plurals thereof

C lin ica l s id e-e ffec ts , c lin ica l studies, treatment, disease, condition, or plurals 

thereof



Table 4 -2  continued. Group 2 : reason facet

SYMBOL MEANING definition

U

R

M

Q

N

‘Support

Uphold

Replace

Modify

Question

Negate

51 Cited paper supports the c itin g  paper

52 Cited paper supports, or is  supported by, other works in texb of c iting paper

53 Citing paper supports the cited  paper

Ul Cited paper upholds the c itin g  paper

U2 Cited paper upholds, or is  upheld by, other works in the text of c iting paper 

U3 Citing paper upholds cited  paper

R l Cited paper replaces the c itin g  paper

R2 Cited paper replaces, or is  replaced by, other works in the text of c iting  paper 

R3 C iting paper replaces the cited  paper

Ml Cited paper modifies (extends + or lim its  - )  the c iting paper

M2 Cited paper modifies, or is  modified by, other woiks in the text of c iting  paper

M3 Citing paper modifies the cited  paper

Ql Cited paper questions the c itin g  paper

0  ̂ Cited paper questions, or is  questioned by, other works in text of c iting  paper 

Q3 Citing paper questions cited  paper

Nl Cited paper negates the c itin g  paper

N2 Cited paper negates, or is  negated by, other works in the text o f the c iting  paper 

N3 Citing paper negates the cited  paper



Table4-2 

n tt,

continued. 

Compare

Interpret

B t-

Cl Cited paper compares favourably (+ ) or unfavourably ( - )  with c iting  paper, and vice versa 

C2 Cited paper compares favourably (+ ),  or unfavourably ( - )  with other works in the text of 

the c itin g  paper

QC3 This q u a lifie r  is  not in us^

11 Cited paper interprets the c itin g  paper

12 Cited paper in terprets, or Is  Interpreted by, other works in the text of the c iting  paper

13  C iting paper Interprets cited  paper

Background Bl

B2 

[ b3

Cited paper is  background to c itin g  paper

Cited paper is  background to other works in the text of the c iting  paper 

This q u a lifie r  is  not in use]]

*Note the d ifference between Support and Uphold» The word "Support" (S) is  used to imply support or additional evidence 

to  further progress towairds a common goal, loe » Support is  a dynamic en tity  here» The word "Uphold" ( u )  is  used to 

imply accordance with, and the agreeing, accepting completely and without criticism , a statement as an end in i t s e l f ,  

ice « Uphold is  a s ta tic  en tity  here»

tBackgroundi when th is  applies, i t  can only do so fo r  cases B l and B2» I t  is  not used in b3 as i t  is  obvious 

that a more recent c it in g  paper cannot be a backgroimd to an older cited  paper»

'|'"j'Comparei when th is applies i t  can only do so fo r  cases Cl and C2, and not C3 which is  equivalent to Cl, i » e .  

comparing, say, an observation in the c itin g  paper with one in  the cited paper is  the same as comparing an 

observation in the cited  paper with one in the c itin g  paper»



By combining the symbols in the Gontam-bution face t (representing 

the face t of the c ita tion  being treated ) -with the Reason facet 

(representing the foxm of treatment o f the c ita t io n ), a crude 

sentence is  producedo Indeed, in essence, these two facets  represent 

the two major components of a natural-language sentence, ioeo 

nouns and verbs, respectivelyo The numbers in the Reason facet 

additionally o ffe r  a semantic f a c i l i t y ,  i . e .  'where the Contribution 

facet is  "CAT" and the Reason fa ce t is  "EATS", then by introducing 

the semantic fa c i l i t y  (in  the form of one of three numbers) together 

with another Contribution face t ("MOUSE") a statement can be 

constructed: "GAT EATS MOUSE" or "MOUSE EATS CAT" . Thus to produce 

a q.ualifier code fo r  any c ita tion  statement the ru le would be:

GROUP 1

(Contribution

fa c e t )

GROUP 2

(Reason

face t)

GROUP 1

( Contribution 

fa c e t )

^»5o3 E;xamples

Before considering these examples, consultation with the Table 4*2  

describing the qu a lifie rs  is  advised.

A ll the examples are taken from the journal Thrombosis Research,

The f i r s t  set of examples represent use of the qu a lifie rs  when used 

in Iso la tion , and the second set idien used in  combination to represent 

a c iting  statement. In a l l  cases the number preceding the example is  

to indicate where the example may be found within the volume of 

Th2?ombosis Research; e ,g , 23/164/16 means voltme 2 3 , page 164 and 

reference number 16 within the particu lar paper being considered.
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EXAMPLES OF qUAlIFIERS USED IN ISOLATION

Group 1
- 23/ 164/16

OBSERVATIONj "«oothe observation that th is ionophore [ a23187J 

does not activa te p la te le ts  through the same membrane receptor 

system as physiological stimulio"

■ 22/157/2

EVIDENCE: "The metabolic conversion of arachidonic acid to the 

prostaglandins and thromboxanes is  causally associated with 

p la te le t aggregation and release reactionso"

-23/530/20

HYPOTHESIS: "The mechanism offered is  compatible with the "basic 

p la te le t reaction" proposed by Holmsen, According to th is  hypothesis.ao" 

-22/162/14

CALCULATION: "This system [[lipoxygenase^ can Le Inhibited by 

elcosatetraynoic acid (EYTA) at concentrations which do not fu l ly  

Inhib it the cyclooxygenase pathway."

- 2 3 / 2 3 4 / 1 1

PREDICTION: " . . . th e  IGH2 synthetase inh ib itors aspirin and.olhe 

possible link  between PAF [plasminogen activa tor facto^  and PGI2 

in thrombotic and microangiopathic complication,,

-23/158/36

DEFINITTON: "the PGH2 inh ib itor asp irin . o , "

-22/150/10

TECHNIQUE: " ..  .assayed fo r  MDA [malonyldialdehyde[j according to 

the method of Smith et a l . "

■ 22/167/1

PACT: "Prostacyclin  (PGl2 ) i  a vasodilator and potent inh ib itor of 

p la te let aggregation produced by c e lls  of the vascular w a ll , . . . "
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- 23/530/17

VIEW* "With human p la te le ts , released AEP has o r ig in a lly  thought 

to he responsible fo r  arachidonate-produced aggregation»"

- 22/167/8

APPLICATION* " ooothromhocytopenia complicating heparin therapy»"

Group 2

- 2V267/18

SUPPORT* "The lack o f » , , i s  consistent with the lack o f » » » "

23/283/8

UPHOLD* "Th is study confirms the previous observation th a t».."

-24/167/10

REPLACE* "The experiment showing»»»» was not applicable and 

replaced by one,,,"

■22/158/9

MODIFY* "Washed p la te le ts  (WP) were prepared by a modification of 

the method of Packham et a l »"

22/557/17

question* "Although Wong ajid Cheung demonstrated.»», i t  may not 

fu lly  exp la in »,»"

22/285/16

NEGATE* " In  v itro  stud ies,, »have Q)reviously^ established th a t»»» 

Preliminary experiments in th is laboratory could not show»,,but 

further experiments are in progress,"

■23/285/21

interpret* "The observation th a t ., .indicated that the e ffe c t  is  

not due tO o.oIt could be suggested that th is e ffe c t  may be due t o » , , '
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-23/383/1

BACKCSOUNDj "The ro le  of 0« „has heen greatly  c la r if ie d  in recent 

years and has heen the subject of several review aurbicleso"

- 23/157/ ^

GOMPAEiE: "These re su lts «00contrast with those o f « « « « « "

EXAMPLES OF QUALIFIERS WHEN USED IN COMBINATION

—  22/173/̂ -̂ [^olume/Page/Ref erence number in a r t ic l^ j 

Qualified statement; 0N2v

• Citing paper's observation negates cited  paper's view«

The c it in g  paper's observation is  that heparin does not inh ib it 

a rise  in  cAMP induced by PGIg Ln in tact p la te le ts « The cited  

paper's view (r e f .  4) is  that heparin inh ib its a r ise  in cAMP 

induced by PGI2 in in tact p la te le ts ,

ihe fu l l  statement i s : "Moreover, we could not confirm the claim 

of Saba et a l . (¿1') that heparin inh ib its the r is e  in cyc lic  AMP 

induced by PGIg in in tact p la te le ts " «

— 22/173/22

Qualified statement» EMl(-)P

• Cited paper's evidence modifies (l im its ) the c itin g  paper's prediction«

The cited  paper's evidence (r e f «  22) is  that adenylate cyclase is  

loca lized  to the inner face of the c e ll membrane« The c itin g  paper's 

prediction that the highly charged heparin molecule can have access 

to the active s ite  of the enzyme in intact p la te le ts  is  lim ited«

The fu l l  statement i s i "Since adenylate cyclase is  presumed to be 

loca lized  to the inner face of the c e ll membrane (2 2 ) ,  i t  seems
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unlikely that the highly charged heparin molecule would have access 

to the active  s ites  of the enzyme in  an in tact p la te le t o”

- 22/173/25

Qualified statement» TM2(+)T

• Cited paper's techniq.ue modifies (extends), or is  modified hy 

(also extends), the techniq.ue of other work(s) in the tex t of the 

c iting paper.

The cited  paper's technique (r e f ,  2 5 ) is  to use p la te le t-r ich  plasma 

and "brief incubation periods, with PCÊ ,̂ to extend the previous 

technique (r e f ,  4 ).  The explanation of the lim ita tions of the work 

in refo ^ is  given in r e f ,  2̂ i-o So, the cited  paper (r e f ,  2 5 ) uses the 

explanation of other work (v iz ,  r e f ,  24) to extend the method given 

in r e f ,  4,

The fu l l  statement i s ; " I t  is  possible that the observation of Saba 

et al. (4 ) may have resulted from rapid breakdown of the PGIg molecule 

in a protein -free system at physiological pH (24 ), To circumvent th is 

p3?oblem we employed p la te le t-r ich  plasma and b r ie f incubation periods 

and a stable prostanoid (PGE^), that Interacts with the same p la te le t 

receptor as PGIg (2 5 )

-  22/391/23

Quadified statement» XU2X

• The c itin g  paper's value confirms the cited  paper's value.

The c it in g  paper's value fo r  the Km of cyclooxygenase is  7e0 -pM 

(range 6,0 to 8,5 pM) . The cited  paper's value is  6,0 pM,

The fu l l  statement i s : "Control samples,, , ,gave a mean Km fo r  the 

system of 7 ,0  pM (range 6,0 to 8,5 pM). These resu lts closely  agree 

"with the Km of 6 pM fo r  cyclooxygenase obtained by White and Glassman

(2 3 ) . "



-22/557/17

Qualified statesmenti EQ3H

. The c itin g  paper's evidence q.uestions the c ited  paper's hypothesis»

The cited  paper's hypothesis is  that there is  a calmodulin dependent 

activation of p la te le t  phospholipase A20 The c itin g  paper's evidence 

questions th is  in that i t  may not fu l ly  explain the em ct s ite  of 

the calmodulin dependent reaction in the release of arachidonate from 

p la te let phospholipase»

The fu l l  statement i s : "The activation  of phospholipids is  involved 

in th is step ||release of arachidonate from p la te le t phospholipid^» 

Although Wong and Cheimg ( I 7 ) demonstrated calmodulin dependent 

activation of p la te le t -  phospholipase i t  may not fu l ly  

e2q)laln the exact s ite  of calmodulin dependent reaction in 

th is s tep »»»"

-  23/157/40

Qualified statement» DC2(-)D

• The cited  paper's drug compares unfavourably -with that of other 

worfc(s) in  the text of the c itin g  paper»

The other works (re fs » 31 32) show Imidazole enhances PGIg

production from guinea-pig and rabbit lungs» The cited  work (r e f »  

contrasts with the action of PGHg synthetase inh ib itors»

The fu l l  statement i s > "Recent improvements in bioassay techniques 

fo r  determining arachidonic acid metabolites (23 ) have allowed a 

clear demonstration that imidazole enhances PGI2 production from 

guinea pig and rabbit lungs ( 3 I )  • These resu lts with se lective  TX 

synthesis inh ib itors contrast with those of PGHg synthetase inh ib itors, 

s 0 g » indomethacin» » » "
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-23/529/8

Qualified statement» VM2( - ) h

• A view expressed by the c ited  paper modifies (l im its ) other work(s) 

in the tex t o f the c it in g  paper with respect to a hypothesis by the 

citiaig paper0 The other works (refso 6 and 7) state that canine 

p la te lets  do not aggregate to amchidonic acid« The hypothesis of 

the c it in g  paper is  that aggregation does occur in agreement with the 

cited paper (r e f ,  8 ) ,

The fu l l  statement i s i " In i t ia l  reports indicate that canine p la te le ts  

do not aggregate to arachidonic acid ( 6 , 7 )»  "dut more recently th is 

claim has been amended ( 8 , 21 ). Johnson et a l , foimd that yyfo of the 

dogs they studied had p la te le ts  which did aggregate« We have sim ilarly  

observed irreve rs ib le  aggregation to arachidonate,"

—  2V 167/IO

Qualified statement» XUlH

• The cited  paper's calculation confim s the c itin g  paper's hypothesis. 

The c itin g  paper's hypothesis is  that sex does not influence inh ib ition  

of cyclooxygenase. The cited  paper confirms th is  in  re la tion  to a dose 

of the drug«

The fu l l  statement i s ; "Our observation that 650 mg of aspirin caused 

complete inh ib ition  of measurable collagen-induced thromboxane A2 

generation,, , ,in  either sex, indicates that sex difference in p la te le t 

cyclooxygenase inh ib ition  by aspirin does not explain the resu lt 

of the c lin ic a l study, particu larly  since other investigators have 

shown that thromboxane Bg generation can be inhibited by much lower 

doses erf aspirin than was used in the present study in the c lin ica l 

t r ia ls  ( 10 ) . "
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— 23/267/4

Qualified statement; XBlT

• The cited  paper's calculation is  background to the c itin g  paper's 

techniq,ue o

The cited  paper's calculation is  that 2 mg/kg sodium arachidonate 

i o V ,  causes a 90-100^ m ortality ra te . The c itin g  paper's technique 

is  based on th is  "sudden death" method.

The fu l l  statement i s ; "The method of sudden death employed in  th is 

study generally resu lts in a m ortality rate o f 90 to 100  ̂ (4, lO ),

In th is study, 87  ̂ o f the untreated rabbits died,"

—  23/283/13

Qualified statement; XN3X

• Citing paper's calculation d if fe rs  from the cited  paper's calculation. 

The differences in the order of potency of drugs are showi.

The fu l l  statanent i s ; "MacIntyre et a l , (13) showed that the order 

of potency of these compounds in v itro  using rabbit PEP was U44049 

Wyl9068 >  ICI86841 >  Wyl8189> whilst in vivo (th is  study) the order 

of potency in the rat was,,,"

—  23/271/18

Qnalified statement» XCl(+)

• The cited  paper's calculation compares favourably with that of the 

citing paper.

The cited  paper gives a value of 90  ̂ inh ib ition  compared to the c itin g  

paper's

The fu l l  statement i s » "At 1 mg/kg UK-37»248 in h ib ited ,, , by about 

9 ^ , , , This compared to the 90  ̂ inh ib ition  of TX generation,, , in humans 

given UK-37,248 at oral doses of 1 to 2 mg/kg (18 ),"

100



4,6 Choice o f weightings

Method to id en tify  core journals» Boolean lo g ic  and citations

Having therefore devised a sch^e fo r  q.-ualifying, the fo llow ing 

points may he established in respect of the present work:

1. The desirable attribu tes of the c ita tion  index, ioe , 

searching by c ita tion  as the indexing teim only, has been 

preserved,

2, Entries in a c ita tion  index can now be "qu a lified ” , i . e ,  

im l i f i e r s  are assigned to produce a:

Qualified C itation Index in Phamacy 

3o The q.ualified c ita tion  index is  sp ec ific  to one d isc ip lin e, 

and can be ca lled  a "D iscipline Qualified Citation Index” •

Earlier three mentions were made in rela tion  to the quantitative 

aspects o f c ita tion s, v iz ,  c ita tion  analysis, the m ulti-citation  

concepts o f Herlach and of Bonzi, and the co-citation  and b ib lio 

graphic coupling concepts of Small and Kessler, respectively . Based 

on these concepts, i t  is  possible to increase the precision of the 

c ita tion  index even fu rther. Such precision-oriented devices have 

been ca lled  "weights"• By exploiting the above woiks, i t  is  possible 

to propose a weighting system fo r  a qu a lified  c ita tion  index, based 

on the fo llow ing:

1, The to ta l times the c ita tion  is  mentioned in the tex t of 

the c itin g  paper

2, The loca tion (s ) of the c ita tion (s ) within the c itin g  text 

3o The t i t l e s  o f the jou2mals

■̂o The number of words that the cited  document contiibutes 

to the information content of the c itin g  document

Only point ( 3 ) requires fu2rther c la r ifica t io n } the others have been 

adready dealt with b r ie fly  and w ill be discussed again la te r .

101



Numerous studies have "been perfouned to id en tify  so-called 

"core journals" -  or key journals -  within sp ec ific  f ie ld s ,  since 

the method m s f i r s t  proposed in I 927 hy Gross and Gross^^o Citation 

analysis as a too l to id en tify  these core journals is  a very 

controversial issue 0

The lite ra tu re  sunroimding the use of c ita tion  analysis is  

now enormous (as re flec ted  in  a hihliography on the subject, 

prepared by Hjerppe of the Royal Institu te o f Technology Library, 

in Stockholm^ ; th is  bibliography contains 2032 en tries ) 0

26 33The proponents of the technique include Small, Cole and Gole^^, 

and of course G arfield  in h is numerous writingSo Opponents have 

included Kaplan^, Broadus^^, Line and Sandison^^, Scales^*^, Davies^^ 

and May^^, Central to the debate however, is  whether the number of 

times a particu lar jou ira l has been cited  (as a re flec tion  of the 

a rt ic le s  the journal contains) is  related to I t s  "Importance" • 

I'Jhatever the d ifferences between the opponents and proponents of 

c ita tion  analysis, one point is  now clear: that simply counting the 

number o f c ita tions to a journal, by other journals, is  no d irect 

re flec tion  of the importance of that journal0 This is ,  by implication, 

also the case fo r  a r t ic le s , G arfield, by fa r  the greatest proponent 

of the virtues of c ita tions, himself now declares (see r e f ,  k l,  p, 

¿J-3)s

"The number of times a particular paper has been cited 

is  not, per se, an indication of "q u a lity  fo r  a 

particu lar patron [^the person requesting a searci^o"

I t  is  G arfie ld ’ s "per se" however that is  of significance: whilst 

counting citations in the "raw” fom  is  inadmissible, certain 

modifications can be made in order that cita tions can be used as
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indicators of journal importance in rela tion  to other journals.

Amongst these m oc^ications is  the "impact fa c to r": the more

frequently a journal is  published, the more frequently i t  is

lik e ly  to be c ited ; to compensate fo r  th is , i t  is  possible

to intz^duce the impact fa c to r  into the calculations, to re la te

the frequency ■with ■which the joirmal is  c ited  in rela tion  to

the number of a r t ic le s  i t  published annually. As opposed to

"raw” counts, frequency of c ita tion  of a journal in terms of

U2the impact fa c to r  is  considered more acceptable as a re flec tion  

of impoirtance0 In tuon, ranking of core journals according to 

impact fa c to r , w ill  o ffe r  an additional ■weight to the precision- 

oriented devices already established fo r  a c ita tion  index.

Nevertheless, to avoid controversies surrounding citations 

as indicators of journal importance, the method adopted in the 

present work does not d ire c t ly  involve them, i , e ,  at leas t in  the 

in i t ia l  stages of a co re - lis t  determination. Instead, a method has 

been devised on the basis of Boolean lo g ica l operators. This is  

used in conjtuiction with data obtainable from the Science Citation 

Index's Journal C itation Reports (JCR) The J®  contains, amongst 

others, t-wo main sections, or what the IS I ca lls  "Packages", Ih is  

is  raw data in' respect o f the frequency ■with which each journal 

covered by the IS I is  cited , by other journals, in a given year.

The data include impact factors . The two packages answer the questions:

1. What journal has Journal X cited? C iting Journal Package

2, What journals have c ited  Journal X ? G it^  Jo'umal Package 

I t  w ill be appreciated that in order to establish a set o f core 

journals and to enter the J ® , at least one journal pertinent to 

■the f i e ld  in question has to be known, i . e ,  th is "s tarter" journal
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is  used to induce the process« I f  the starter journal subsequently

turns out to not be a core journal i t s e l f  i t  w ill eventually be

1̂2eliminated by the cyc lica l approach used. H irst has agreed that 

a knowledge of core journals is  required to determine core jouimals, 

and thus a circu lar argument ensues. To break the cycle, says H irst

"A starting journal or set of joinmals relevant 

to the f i e ld  concerned is  f i r s t  selected; in  most 

d isc ip lin es, there is  at least one or two journals 

uhose importance to the f i e ld  is  obvious, i f  only from 

th e ir  t i t le s ,  and these w ill su ffice  as starting po in ts", 

43
Broadus also agrees that

"one lo g ica l starting place is  the o f f ic ia l  journal of 

the leading professional society in the f ie ld  of study".

This f i e ld  has already been defined fo r  the present work, and since
42according to H irst , t i t l e s  r e f le c t  importance (a t least fo r  our 

present purpose in determining core journals), then the follow ing 

■we2?e used as starters:

Journal Abbreviation

Thrombosis Research TR

Thrombosis and Haemostasis TH

Advances in Prostaglandins and Thrombosis Research APTR

Prostaglandins P

Prostaglandins and Leukotrlenes in  Medicine PIM

The Boolean lo g ica l sdieme used to  id en tify  a core l i s t  o f journals, 

based on data from the jCE's Packages, w ill  now be described 

laathem at i  ca ll y ,

10 4



The fo llow ing pairin^w ere made a rb itra r ily ! although 10 possible 

combinations were possible (symbol + Is  a pairing not "p lu s"):

+ TH ^  To represent the f i e ld  of Thrombosis

[|p + PImJ  represent the f i e ld  of PGSf TXs and LTs

jjp + APT^

A ll subsequent mathematical manipulations were performed on the 

basis of these three pairings. By combination of these using the 

Boolean lo g ic a l operator ANDi i t  was possible to therefore 

Iden tify  what journals each of the combinations cited  (from the 

JCR C iting Journal Package), and to Id en tify  Tdiat journals had 

cited  each of the combinations (from the JCR Cited Journal Package),

The two Packages o ffe r  data in the form of "raw cita tion " coimtso 

Counting the citations to one of the journals in order to obtain 

a core l i s t  was considered inappropriate, but by defining progressively 

more stringent conditions (through application of the AND opeiator), 

citations to a ll the journals would create a core l i s t  representing 

the f i e ld  of LTs, PCs and TXs in rela tion  to thrombosis research.

Thus in  the extreme condition, only journals which cited  a l l  f iv e  

journals (in  th e ir  pre-deflned combinations) would be considered 

woirthy of inclusion in  the core l i s t .  S im ilarly, only journals 

■which had been cited  by a l l  f iv e  journals would be considered fo r  

inclusion. That is :

■m TH P PLM APTR

A rb itra r ily , the combinations + T^ and [p + PU^ were used 

with the data from the Citing Journal Package; the combinations 

0®  + TI^ and + APT^ were used with data from the Cited Journal 

Package, Expressed in Boolean lo g ic  then, th is becomes:
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I^IE +  TH f l  P +  a 0 C it in g  Journal Package data

and

^Ui + TH f l  P + APT^ 0 • ^^2^ Cited Journal Package data

To imposed further conditions on e l ig ib i l i t y  fo r  inclusion in a core 

l i s t  of journals, the Boolean lo g ica l operator AKD could he again 

employed, that is  AND ^^2^ thusj

Q r + TH /^ P + PLM/^ P + APT0

Finally, the condition that any one journal considered fo r  inclusion 

in the core l i s t  had to he cited  (o r  have c ited ) at least 10 times 

duidng the year covered, m s a prerequisiteo

■ G ) -

= [® ]c i t t a g  =77

c itin g

Taking therefore«

Total number of Individual journal t i t le s  

that Hi c ited  in 1982 at least 10 times

Total number of indlvidixal journal t i t le s  

that TH c ited  in 1982 at least 10 times

Total number of individual journal t i t le s  

that TR and TH cited  in 1982 at least 10 times, 

loeo [ tR ^ M h]
citing

ioSo the same 39 journal t i t l e s  were cited  by both TR and TH at 

leas t 10 times during 1982,

48

= 39

S im ilarly,

Total number of individual journal t i t le s  

that P cited  in 1982 at least 10 times

Total n-umber of individual journal t i t le s  

that PIM cited  in  1982 at least 10 times

it in g

[™ ]c :it in g

= 6?

= 65
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Total number o f individual jotimal t i t l e s  that 

both P and PLM cited  at leas t 10 times in 1982, 

l . e . = 38

ioeo the same 38 journal t i t l e s  were c ited  by both P and PLM 

at leas t 10 times during 1982

Further,

Total number of individual jo^umal t i t l e s  that both 

c itin g  and [p + cited  in  1982

at least 10 times, ioCo

[ tr^  th n 7 plm] ]
= 21

c itin g

ioeo the same 21 journal t i t l e s  were cited  by a l l  four 

jotimals, TR, TH, P and PIM at least 10 times during 1982

Now taking^^^^^therefores

Total number of Individual journal t i t le s

that cited  P in 1982 at leas t 10 times = C^J cited

Total number of individual journal t i t le s

that cited  APTIi in  1982 at least 10 times = |^TeJ c ited

Total number of Individual journal t i t l e s  ■ 

that cited  both at least 10 times in  1982,

= 100

= 20

X • 0« p r\  APT^ cited

ioSo the same 18 journal t i t l e s  cited  both 

P and APTR at least 10 times during 1982

Sim ilarly,

Total number of individual journal t i t le s  

that cited  TR at least 10 times in 1982

Total number of individual journal t i t le s  

that c ited  TH at least 10 times in 1982

cited

= [™ ]c l

= 18

cited

= 70

= 68
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Total number of individual jou im l t i t le s  

that c ited  both TR and TH at leas t 10 times 

during 1982,

X « 6« cited = 38

i , e ,  the same 38 journal t i t l e s  cited  both TR and TH 

at least 10 times during 1982,

Sim ilarly, by further increasing the conditions using the AND 

operator, the set o f the to ta l number of individual journal

t i t le s  that.

have c ited  both + APTÊ cited

and

=  10

have cited  both ĵ TR + 

at least 10 times during 1982, i , e ,

[pniPTR n
i . e ,  the same 10 individual journal t i t le s  cited  a l l  

four journals, TR, TH, P and APTR at least 10 times 

during 1982,

And f in a l ly ,  combining sets o a n d ( ^

[jnV-NTH f \P  r^PLM n  p /^  APTR A  TR/^ Th]

 ̂ ® • [  ̂ 3 c it in g  n  [ 2]  c ited

[ 7 7 ^ 4 s A 6 7 ^ 5  n  10 0 -2 0  A  7 0 ^  6 e ]  cited

= [39 38 n  18 ^  38^

= ^21 /  \  1^

[ 7 ]

loe , A core l i s t  of 7 journals can be defined on the basis of 

the above Boolean lo g ica l routine.
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Not only can a core l i s t  "be esta1)lished th is viay» init so can a l i s t  

just outside the core. This may he achieved hy replacing the AND 

operator >dth an OR operator thus»

[ [ tr ̂  T O l O P ^ ^ [ P n  A P I E T R

3y th is z ^ t in e ,  a to ta l of 16 d iffe ren t journal t i t le s  are 

defined. These journal t i t l e s  are d iffe ren t from the ones defined 

in the core l i s t ,  3y naming the core l i s t  as D ivision 1 journals, 

and the above as Di"'/ision 2, then i t  is  s t i l l  further possihls to 

define D ivision 3 s-s

[nar> ? n  ?i^  ^  is n

that is ,hy extensive use of the OR operator, 3y th is routine a 

to ta l of 25 d iffe ren t journal t i t le s  are defined. These journal 

t i t le s  are d iffe ren t from the ones defined in Di*/isions 1 and 2,

Therefore, i t  <ŷ -v he seen that three di'/isions of key journals in 

the f ie ld  have been established containing a to ta l of 48 d iffe ren t 

journal t i t le s ,

3y f in a l ly  ranking each of the journals in each di'^rision in order 

of impact fa c to r , a >reightirg system is  produced. I t  is  important 

to note that the ranking has been achieved in i t ia l ly  oy the 3oolean 

log ica l syst^i f i r s t ,  and secondarily oy impact factorj the value 

of ihe impact fa c to r  i t s e l f  does not determine «hat di^rlsion a 

CCumal is  entered in to, only ihe ranking Tidthln the di''/ision,

'l-e ranking system de'/ised fo r  the qua lified  citation  index is  

snoiin in Table 4’3.

ihe freighting ‘Talues fo r  each journal '«ere used fo r  entries in 

D iscipline Weighted Qualified Citation Index,
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F ig o 4 * l

Circles A and B represent data from the JCR Cited Journal Package« 

C ircles C and D represent data from the JCR Citing Journal Package. 

Entry is  in a l l  cases v ia  c ita tion  counts dirrlng one year, either 

to , or hy, a set of journals. The nuabers are d iffe ren t journal t i t le s «  

S e tA =  Sat o = [p  n

Set D = [lE  n

Jcited

Set B = [p n aptr]  

where.

c ited

Set A = 38 

Set B = 18

Set C = 38 

Set D = 39

Further,

r  Set A n Set b 1 = 10
and

[]s e t  c n Set d ]  = 21

F ina lly ,

Tset A A  Set B A  Set C A  Set d 1
i  .e,

| [ tr n TĤ

fc Cited n citing

] n [  p n t f i l j c i t i d  [C^ "  n [ te n

= (38 n 18 ) n  ( 3 8  n 39)

jlt ln g

( 10 n 21)

7

The 7 d iffe ren t high-core journal t i t le s  are l is te d  in Division 1, 

and the remainder in D ivisions 2 and 3»
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Fig. 4*1

Full sets:

A = 38 
B = 18 
C = 38 
D= 39

N O . CORE JOURNALS =  7



Table 4“3 L is t  o f journals id en tified  by Boolean lo g ic  and 

impact fa ctor as core journals (D ivision l ) ,  or those 

__________ peripheral to the core (D ivisions 2 and 3 )
Weighting Journal abbreviation Impact fa c to r  

(1982 value)
Division 1
1.
2.
3.

4,

5.

6,

7.

Division 2

8.
9.

10,

11 ,

12.
13 -

14,

15 ,

16,

17,

18,

19 .

20.

2 1.
22,
2 3 ,

Á J . B io l, Ghem, 5.87

c
Pro staglandins 3o69
Thrombosis Haemostasis 2,95

0 Biochim, Biophys, Acta 2.65
R

1,89
E

Thrombosis Research

Advo Pros, Thromb, Res, 1 .7 6

Pros, Leuk, Med, -

New Engl, J, Med, 15 .5 9

Proc, Natl, Acad Sci. USA 9o28

Lancet 8,77

Nature 8 ,74

Circulation 6,85

Jo Clin, Invest, 6,83

Blood 5.20

B rit , Jo Pharmacol, 4 ,5 4

Am, J, Physiol, 3 .1 3

Anal, Biochem. 2.87

Jo Lab, Clin, Med, 2 ,7 1

Methods Eiizymol, 2,50

d in .  Scio 2.44

Biochem, Pharmacol, 2,35

Ann, N.Y. Acad, Sci, 1,65

Proco Soc, Exptl, B io l, Med, 1,30



DIVISION 3

Zk, J. Imm-unology 6,51

Z5o Ann. Internal Med. 6,44

26, Biochemistry U .S. 4,50

2?, Endocrinology 3.77

28, Eur, J . Biochem, 3,75

29, Eur, J. Pharmacol. 3,47

L ife  Sci. 3,47

31. J. Phamacolo Exptl, Ther, 3,42

32. J. Physiol, London 3,25

33. B rit 0 J t Haem. 3.15
o

3^. Pehs L e tt, 3.02

35c B r it , Med, J, 2,80 c
36. B io l, Reprod, 2,40 V
37. Biochem0 Pharmacol, 2,36

38. J • Med, Ghem, 2.18

39 0 Am, Jo Ohstet, Gynec, 2,02

4o, J • Endocrinol, 1.95

^lo J . Reprod, Pert, 1,82

J. Pharm, Pharmacol, 1,64

^3. J. d in ,  Pathol, l , 6o

44, Scand, J, Haematol, 1,56

45, J . Animal Sci, 1 ,2 1

46. Scand, J. d in .  Invest, 1.06

4?. Haemostasis 0,69

48. Ped, Proc, 0,31



Chapter 5
dw Q CI —  Construction

"He OLualifled statements which he repeated from others hy 

such caveats as I  don’ t  think th is is  true or confirmed 

hy such corroboration as my colleagues and I  tr ied  th is 

out."
D ,L. Sayers on Alhertus Magnus of Cologne,

Dante's Paradise p. 144

The stage reached in the present work is  as fo llow sj

1. The princip le of the c ita tion  index has been accepted, and 

i t s  desirable properties defined.

2, Q ualifiers have been established fo r  a qu a lified  citation  

index,

3« The index is  to be in the d iscip lin e of Pharmacy: therefore, 

the index may be ca lled  a D iscipline Qualified Citation Index.

4, The f in a l index may be weighted to introduced greater 

precision in searching. Weighting is  based on journal 

importance based on Boolean lo g ic  and c ita tion  analysis,

5« This f in a l index may now be referred to as:

A D iscip line Weighted Qualified Citation Index or dwQCI,

Description w ill  now be given to the method by which th is dwQCI
j,

>as constructed. The dwQCI is  based on the conventional c ita tion  

index as exemplified by the well-known Science Citation Inde:x^ ( SCI), 

i . e ,  an ordered l i s t  of c ited  authors followed, within each author, 

by an ordered l i s t  of the authors which c ite  them (the c iting  

authors). The d ifferences between the SCI and the dwQCI are three

fo ld . The dwQCI has:

1. entries re la tin g to one d iscip line of science only, i . e .

Pharmacy (although, in princip le, any subject may be dealt w ith);

2, weightings, based on previous studies indicating that certain
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characteristics of journal papers are more Important than 

others, and that certain jo\imals are more important than others; 

3# q.ualifiers, i„eo codes •which represent the reasons that the 

c it in g  authors q.uoted the cited  authors, to establish a 

relationship between the two.

A ll three parameters may be considered as precision-oriented devices, 

and the dwQCI aims at improving the precision capability of c ita tion  

indexing.

In order that a dwijCI could be constructed in hard-copy form, the 

components had to be fu l ly  defined. These are l is te d  in Table 5-1.

The dwQGI was intended to cover the subject area already defined 

in Pharmacy, The period covered was the 18 months from January 1983 

to June 198^, fo r  no reason other than th is was a manageable portion 

of the SGI, In princip le, the index could have been retrospective to 

cover the period from 1955o (Anyone fam ilia r with the SCI however w ill 

appreciate the immensity of the too l — the volumes la id  side by side 

now stretch about 50 fe e t  of lib ra ry  shelving with l i t e r a l ly  m illions 

of en tr ies ,) However, the aim of the present work was that i t  should 

be current. Therefore, data from the SCI between these dates were used. 

In order that data from the SCI representative of the particular 

f ie ld  be derived, i t  ■was necessary to use a set of "s tarter" 

references, i , e ,  references which were deemed by the researchers 

in Pharmacy to be key papers. Therefore a q.uestionnaire was used to 

p ro file  the research team. This is  shown in Fig, 5-2 .

Once the data (derived from the SCl) fo r  each of the starter 

journals had been collected , they were organized on a conventional 

card index. For each entry, the components characterizing a dwQCI 

were entered, i , e ,  the qu a lifie rs  and the weightings. These have
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already loeen lis ted « An example of a card entry is  shown in F ig,5-i.

The data derived fo r  each of 7 starter papers ( i . e «  ones -which 

were recommended by the Pharmacy research team) were treated 

individually at f i r s t ,  i . e ,  A to Z by cited  author and then A 

to Z by c it in g  author within each cited  author fo r  paper 1; A to 

Z by c ited  author and then A to Z by c itin g  author within each 

cited  author fo r  paper 2, etc. Once q.ualifiers and weightings had 

been added, the papers 1 to 7 (o r more accurately the c ita tion  data 

induced by these papers) were then merged into one complete A to Z 

f i l e  by c ited  author, and within each cited  author, A to Z by 

c itin g  author. That is ,  the accepted format of a c ita tion  index.

The dwQCI was prepared over the period January 1984 to December 

1984 whence data -was co llected  and analyzed. About 2000 entries 

were compiled. The average time to fu l ly  process one entry, i . e ,  

including the q.ualifying routine (involving physical examination 

of documents) and introduction of the weighting scheme etc, -was 

about 45 minutes. I t  w ill be apparent that improving precision in 

c ita tion  indexing is  a time-consuming and ultim ately expensive 

business,

A completed ha2xi-copy form of the d-wQCI is  availab le as an 
1

unpublished report , Extracts of the report w ill fo llow  to 

Illu s tra te  the fornat of the dwQCI,
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0.

Flg„5*I Typical card on i^hlch data were collected fo r  inclusion in a dwQGI„ The data come 
from the c itin g  journal in question.

-HARRIS M  Prostaglandins, 1981, 22(1), 295-301 

Dept, Pharmacol, Univ, New York 1? Refs,

English/Gulnea-plgUterus/TXs/LTs/Adenylate cyclase 

Smith AB Brown CD Jones EF White GH

VANE JR B r it , J, Pharmacol. 1984, 26(2) 45-56 

Wellcome Res, In st, Beckenham UK 26 Refs,

Engllsh/PGs/Bioassay/LTs 

McDonald RG

Section containing c ita tion } Methods 

Q ualifier code» TU3T topact factor« 0,91

Number o f words« 24

Reference number« 16 

Times mentioned« 1

Immediacy index« 0 ,^  

Journal weighting« 34

Front of card 
-Citing 
.Cited

16

We confirmed that^he method of 

Harris et a l,  (16) was suitable 

fo r  our present purposes and I t  

was used exactly as these workers 

stated,"

Back of card= citing statement



Questionnaire distrlTjuted to Pharmacy research workers 

to Id en tify  "s ta rter" joiomals fo r  a c ita tion  analysis

Thrombosis I Prostaglandlns/Le-ukotrlenes/lhroiabomnes 

Research P ro file

Aim» To assist In the construction of an Information- 

re tr ie va l system In research Into thrombosis (with 

particular reference to prostaglandins, thromboxanes 

and leukotrlenes),

Please l l s t i

l o  As many key words (Descriptors) which describe your 

present work and which are central to Ito Please be 

very sp ec ific .

2, As many keywords which are peripheral to your research,

3« Journals you consider central to your research,

4, Key a r t ic le s , I f  any, which could be considered the basis 

of advances In your research. The a rt ic le s  need not be 

recent. Please given deta ils  ( t i t l e  of joircnal, year, 

volume, pages),

5o The name of centiral research workers to your f ie ld ,  with 

a f f i l ia t io n s  I f  possible,

6, Other comments helpful In characterizing your work. 

Continue overleaf I f  necessary,

Retucn to: B i l l  Houston, School of Llbrarlanshlp, RGIT

Fig. 5-2



Ta 'b le5 "l The components of a dwQIGi D iscipline Weighted Qualified Citation Index

CITED ENTRY

-  c ited  author

-  c ited  co-author(s)

-  c ited  journal

-  c ited  year

-  c ited  volume

-  c ited  issue number

-  c ited  pages

-  Number of references in

cited  paper

-  Cited author(s) address

-  language of c ited  paper

-  key-worded t i t l e

— Number of times cited

since January 1983

— Impact factor

— immediacy index

— journal weighting

CITING ENTRY

-  c iting  author

-  c itin g  co-authors

-  c itin g  journal

-  c itin g  year

-  c itin g  volume

-  c itin g  issue number

-  c itin g  pages

-  Number o f references in

c itin g  paper

-  c itin g  author(s) address

-  language of c itin g  paper

-  key-worded t i t l e

— section of c itin g  paper

referring  to cited paper

— q u a lifie r  code

— number of words in citing

paper rela ting to cited 

paper

— re f erence number of the

cited  paper in c iting  paper

— number of times cited paper

is  mentioned in c iting  paper 

fu l l  c iting  statement of the 

c itin g  paper’ s text

Impact factor, immediacy 

index, journal weighting



5.1

Extracts from a 

dwQCI —

■The reproductions which foUo-w axe extracts taken from 

an unpublished report:

"A D iscipline Weighted Qualified Citation Index in Pharmacy" 

hy W. Houston, December 1984, School o f Librarianship & Information 

Studies, Eobert Gordon's Institu te o f Technology, Aberdeen, U.K.

114



BILL HOUSTON



A q.uestionnaire (see F ig .5 -2 ) "was distri'buted to researchers in 

the f ie ld  of prostaglandins, thromboxanes and leukotrienes in 

re la tion  to thrombosis, and 7 feey papers were recommended» Using 

the Science C itation Indexf^between January 1983 and June 198^, the 

authors vjho c ited  these papers were co llected , together with the 

authors îho c ited  the references at the ends of the 7 papers. The 

7 "starter" papers were»

1. Jones et a l . , B ritish  Journal o f Pharmacology, 1982, 78 , ^23.

2. Bunting, Prostaglandins, 1978, 12(6), 897«

3 . Nicolaou, Angewandte Chemie ( international Edition) , 1978,

1?, 293.

Haslanger et a l . , Advances in Prostaglandin, Thromboxane and

LeuBotriene Research, 1983, 11, 293»

5o Jones, Advances in Prostaglandin, Ihromboxane and Leukotrlene

Research, 1983, 3^50

6. Katsura, Advances in Prostaglandin, Thromboxane and Leukotrlene

Research, 1983» 11, 351«

7. Schror, Thrombosis Research, 1981, 21, 117<.

SoT:irce o f e n t r ie s  f o r  the dwQGI

The pattern used ms the same fo r  a l l  the above seven journals. Taking 

Schror as an example thenj
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The dwQCI comprises THEEE f i le s j

AUTHOR SUBJECT STATEMENT

The AUTHOR F ile  is  arranged hy CITED Author alphabetically, and 

within each cited  author, the CITING Authors are also arranged 

a lphabetica lly0 The Author F ile  gives the bibliographic references.

The SUBJECT F ile  is  arranged by subject alphabetically. The numbers 

entered under each subject are the Statement F ile  numbers, i . e .  

the SF numbers >ihich lead to the bibliographic reference.

The Statement F ile  is  a numerically arranged f i l e  of so-called 

SF numbers. This f i l e  contains the exact statements in the c itin g  

a rt ic le s  in re la tion  to the cited  a r t ic le .  Sometimes they have been 

enriched to g ive added sense. The Statement F ile  may be reached 

d irec tly  v ia  the Author F ile  or v ia  the Subject F ile . The Statement 

F ile  serves two prrcposesj (1 ) i t  gives the fu l l  c itin g  statement 

derived from the c itin g  journal and puts the cited  a r t ic le  in context; 

(2 ) i t  allows entry into the Author F ile  (and hence the bibliographic 

reference) from the Subject F ile .

The f i l e s  on the dwQCI

Enter by Author

Enter by Subject

dwQCI Files
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\

DRUG

M

SUBJECT FILE

-U^619 SF180

STATEMENT FILE

SF 180 COLEMAN/Mak *U ^ 6 l9 *..o is  

regarded as spec ific  agonist at vascular 

T X A 2  receptors (Coleman et a l » ,  I 980) and 

i f  th is is  so, our observations» , .indicate 

that T X A 2  receptors are distributed through

out the fe ta l extra-corporeal circulation.

Figure illu s tra tin g  the relationship between Author, Subject 

and Statement F iles  with an actual, example from the dwQCI.

The word in asterisks ^46619* means that th is was not actually 

in the quoted statement from the citing  a r t ic le , but was added 

as enrichment in  order that the statement would make sense.



cited

EXAMPLE OF AN ENTRY FOR A CITED AUTHOR

Notes! A ll c ited  authors are In hold, have a dash 

sign next to them ( - )  and a series of dots 

a fte r  them. Cited authors are always in 

capital le t te r s . Ihe year of the cited  paper 

is  d ire c t ly  underneath the cited  author.



-  Yeax = 196^

-  Jovimal attirevlatlon = biochimica et Blophysica Acta

-  Volume = 57

-  Issue = 1

-  Page numbers = 69^700

-  Nmber of references = 12

-  Language = En = English

-  Number of times cited  between January 1983 and

June 1984 =

-Impact factor = IF = 1»675

-  Immediacy index = I I  = 0 » 35

-  Journal weighting = JW = 4 

-Co-authors = Jones et a l »

-Address o f author = University (u) of California 

in the Department (d) o f Pharmacology 

-Keyworded t i t l e  = Prostaglandins (PC)) Thromboxanes 

(TX )j Gtdnea pigs (GP)



citing

EXAMPLE OF AN ENTRY FOR A CITING AUTHOR

Yol,

JW7

Yoshlda RH

J Ghrom 15R De IF 0.6 I I  0.2 

Snaxk KG Smith KT Jones GH 

UMunlch DChem Schmidtstr Munich FRG

hplg/tlg/pg/tx/lt

R TU3T 45 IP Rio [ ^ 1 5

M EBlV 10 3P SF216

D OBl SF217

Iss,
l _

Pg. Yr

65.4 576-583 84

Í

Volume 

Issue 

Page numher range 

Year

-  The cited  paper was mentioned in the c itin g  a rt ic le  

text three times fo r  3 d iffe ren t reasons

-  SF means Statement F ile

Citing author = Yoshida

Citing journal = Journal of Chromatography 

Numher of referencesin the a r t ic le  of the c itin g  paper = I5 

Go-authors o f c it in g  paper = Snark et a l .

Address of c it in g  authors = University o f Munich 

Keywords from the t i t l e  o f the c itin g  paper =

High-pressure liqu id  chromatography (hPLG)

Thin-Layer chromatography ( TLG)

Prostaglandins (PG) Thromhoxanes ( ^ )  Leukotrlenes (LT)

Rio is  the numher of the reference within the text of 

the c itin g  paper

Numher o f words in the c itin g  a r t ic le  used 

in rela tion  to the cited  a r t ic le  = 9

-  Qualifier code = OBl

-  Section in which the c ita tion  is  mades 

R = Results, M = Methods, D = Discussion

-Languages of c itin g  paper = De = GermaJi

Perfunctory references indicated hy P



To appreciate the d-wQCI, i t  is  preferable that the intended user 

■becomes fam iliar with the Science C itation Index o However, th is 

is  not en tire ly  necessaryo

The entries are arranged "by Author in alphabetical order. The 

authors in  BOLD type and in capita ls are the cited  authors. The 

index is  arranged by CITED AUTHOR followed in alphabetical 

order by the CITING AUTHORS. Cited authors can be to any year; 

c itin g  authors can only be to 1983 or 198̂ J-o

TO ENTER BY AUTHOR: I f  you know of an author whose work you are

Interested in , the dwQCI w ill  bring you up 

to date (to  June 1984) with that f ie ld .  Simply 

looking up the author cited  in the Author F ile  

gives th is information. The c itin g  authors are 

l is te d ,

TO ENTER BY SUBJECT; Looking up the subject in the Subject F ield

(arranged in alphabetical order) supplies you 

with an SF number (SF = Statement F i le ) ,  Search 

through the numerically arranged Statement F ile , 

u n til the number is  reached. In 'brackets {3 H

are two namesa the f i r s t  is  a cited  author; 

the second is  a c it ing author. Enter the 

Author F ile  under the cited  author f i r s t ,  and 

then search through the c iting  authors fo r  the 

second author. The bibliographic reference is  

then given,

EXAMPLE: To find  a current reference to the drug U466l9o Look up

the Subject F ile  under U, The number 180 is  given. Look up 

180 in the Statement F ile , Two names are given: COLEMAN, and 

Mak (c ited  and c it ing authors, respec tive ly ). The b ib lio 

graphic reference is  given together with the SF number (180) 

to confirm that i t  is  correct.

Using the dwQCI
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Exp lanation  o f the Author F i le

Enter hy author 'B ih li ographi c 

reference

AUTHOR FILE

Authors can either he c itin g  or citedo

A cited  author is  one 'who is  q,uoted hy another author«

A c i t ing author is  one •who quotes another author«

The AUTHOR FILE is  f i r s t l y  arranged alphabetically hy CITED 

author.

Within each CITED author are lis te d  alphabetically several, or 

perhaps only one, CITING authors.

The a rt ic le s  hy cited  author can he from any year«

The a rt ic le s  hy c itin g  authors can only he from the period 

January 1983 to June 1984.

I f  you know an author who has performed work in your f ie ld  in 

the past, look up the author in the AUTHOR FILE. The authors 

who have quoted th is author in the texts of th e ir a r t ic le s , and 

have published their a r t ic le s  between the above dates, w ill  he 

l is te d  underneath. You 'w ill therefore have been brought up to 

date on th is aspect of your f ie ld .

Within the bibliographic references of the AUTHOR FILE, you w ill 

see SF followed by a number. I f  you wish to see the statement ( i .e ,  

the b it  of the text in the c itin g  author's a r t ic le )  which is  

related  to the cited  a r t ic le , look up the appropriate SF number 

in the Statement F ile «
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V ol.Iss Pg Yr

AIKEN J¥

■ 70 Nature 228.5266 30
29R En 0  IF 8.7 I I  2,1 J¥ ll 
Vane JR
Renin-Angiotensin Converting Enzyme 

Cohen ML
L ife  Sci 13R En IF 3.^ I I  0.47 JW29 32.6
Wiley K Kurz KD
E li L i l l y  Indianapolis IN USA
Oral Gaptopril/MK-42l/Hypertension/
Rat/Angiotensin Converting Enzyme
I  FBI 14 R5 3P SF 01

Miyazaki M
Clin Sci 31R En IF 2.5 I I  0.5 JW20 66.1 
Okunishi H Nishimu K Toda N 
Angiotensin Converting Enzyme 
I  PBl 35 R ll SF 02
D ESIO 28 IP SF 03

Mizuno K
Jpn Heart J 20R En IF0,48 IIO.O J¥- 24,1
Gotoh M Matsui J Fukuchi S 
Fukushlma Med Coll Japan 
Angiotensin Converting Enzyme

0d3ra CE
Biochem Pharm 46r En IF2.3 I I  0,46 JW37 32,24 
W ilgis FP Vavrek RJ Ste'wart JM 
Indiana U Bloomington IN USA 
Kinins/Angiotensin l/Xininase I I  
D ESIV 49 R45 SF 04

565-569 83

39-45 84

141-147 83

3839-47 83

Suzuki M
J Gardioph 21R En IF - I I -  J¥- 
Ohymana Y Satoh S 
Yohoku U Sendai Miyagai Japan 
Angiotensln/Bradykinln/Cat

6.2 244-250 84

74 Pol JPharmacol Pharm 26.1 217-27 
6r En m  if  0.28 110.48 J¥- 
PG Synti^is/lnhihitors/Angiotensin

N ovell! ELB
B rit J Pharmacol 20R En IF4.5 II0 .9  J¥15 
Oshiro MEM Paiva ACM Paiva TB 
Escola Paullsta Med Sao Paulo Brazil 
Sodium/Galcium/lndomethacin/RaUbit 
I  0I2V 24 A IP SF 0 .5

80.3 445-450 83

SAMPLE PAGE FROM THE d-wQCI AUTHOR FILE
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E xp lan ation  o f the Sub jec t F i le

?

Enter by subject

SUBJECT FILE

Subjects are l is te d  in alphabetical order. The entries have been 

taken from kejrwords in the t i t l e  of the a r t ic le s . Look up the 

subject you req.uire under the appropriate le t t e r .  The number(s) 

entered besides the entry represents a Statement F ile  number 

(SF), Now go to the Statement F ile  ■where you w ill fin d  two names 

under the number(s). The names are contained within brackets thus 

j^Smith/jone^, The f i r s t  name is  a cited  author and the second a 

c itin g  author. In the Author FilOf in the above example, look up 

SMITH (bold le t te r s , in capita ls, with a dash next to i t )  and within 

th is are lis te d  other names alphabetically. Look up Jones (a dot 

is  next to i t ) .  Within the entry you w ill see your SF number to 

confirm that you have arrived at the correct bibliographic 

reference.
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NOTE» The nmhers helow are STATEMENT FILE (SF) numbers

A
Acebutolol, 59 

Acetylcholine, 108, 18?i 188 

ADP, 72, 87 

ADP receptors, 57 

Adrenergic stimulation, 129 

Aminophylline, 12 

cAKP, 42, 55, 145 

Ancrod, 61 

Angioplasty, 113 

Angiotensin, 01, 04

Angiotensin converting enzyme, 01, 02, 03» 04 

Antlhypertensin, 27

Aorta, 70, 105, 108, 115, 123, 133, 151, 152, 181, 238, 239

Arachidonic acid, 98, 122, 144

Aspirin, 113, 137

Asthma, 221

Atenolol, 77

Atropine, 235

Autocoids, 180

Aza-dlcaxbPGHl, 192

Azao-PGH2, 229

Azoprostanoic acid, 70 , 135» 137» 227

B
Basilar artery, 24 

Be2254, 239 

Bee, 205

Bleeding time, 68

BMI3I 7 7 , 17 4 , 226 

Brain stem, 204 

Burns, 116, I I 7 

BW245G, 81

C
Calcim , 181, 183, 217, 242, 244, 245

SAMPLE PAGE FROM THE dwQCI SUBJECT FILE
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E xp lanation  o f the Statement F i le

STATEMENT FILE

Within the Statement F ile  is  seen a series of statements before 

■which are SF mombers, and the names of t-wo authors«

The statements are quotes from the texts of authors ■who 

cited  the authors entered in the Author F ile  in bold le t te r s , 

thus SMITH, i « e ,  the c ited  authors« In some cases the statements 

have been enriched, i « e «  some words have been added to bring out 

the meaning more fu l ly .  Such words are contained within *  *,

thus ■’‘•Rat*.

-  I f  you have come from the SUBJECT FILE, you w ill  have been 

given a number(s), ca lled  SF numbers. To fin d  a statement ■with th is 

subject in i t ,  or an a r t ic le  that deals with th is subject, look up 

the number in the Statement F ile . To fin d  a bibliographic reference 

where th is statonent can be found, go to the Author F ile , and look 

up the f i r s t  o f the t'wo names supplied in the Statement F ile  (SMITH), 

and within i t ,  look up the second name (Jones). Under SMITH/jones

you w ill  fin d  your SF nmber and the bibliographic reference from which 

the statement derived.

-  I f  you have come from the AUTHOR FILE, you ■will have seen an SF 

number within each entry. Look up th is number in the Statement F ile .

In the AUTHOR FILE you w ill  see the le t t e r  R followed by a number» 

th is is  the reference number o f the cited  a r t ic le  within the text

of the c itin g  a r t ic le .  The statement represents the quote related  

to th is .
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SF 01 l^iken/Cohe^ AGE *Angiotensin converting enzyme* 

a c t iv ity  has "been demonstrated in vascular tissue 

based on contractile responses to angiotensin I  (3 -8 ),

SF 02 ^ikeiy^Miyazak^ From studies on iso lated  dog vessels

exposed to a r t i f i c ia l  nutrient solutions, Aiken & Vane 

t . »have suggested, a local, conversion of ANG I  and ANG I I  

since ANG I  induced vascular contractions are suppressed 

by ACE inh ib itors *ACE = Angiotensin-Converting Enzyme* 

and ANG I I  antagonists,

SF 03 pliken/4iiyazak:Q The addition of ANG I  to iso lated  dog 

a rteries  exposed to a r t i f i c ia l  solutions produces a 

rap id ly developing contraction idiich is  supposed to be 

...and suppressed by treatment with ACE inh ib itors *ACE = 

Angiotensin Converting Enzyme *  and ANG I I  antagonists 

(11,12) *Ref, 12 = Toda et a l . ,  Jpn J Pharmacol, 19?8,

28, 52?.*

SF 04 ^ Iker/bdy^  Our findings may have fa r  reaching implications 

. , ,ACE *Angiotensin I  Converting Enzyme *  is  probably 

present in ra t utemis, SQ20475 (pGlu-Lys-Trp-Ala-Pro-OH, 

BPP5a), an ACE inh ib ito r, displaces the dose-response 

curve of angiotensin I  on Isolated ra t uterus to the 

r igh t, which suggests that the response to angiotensin 

I  is  due, at least in part, to i t s  conversion to 

angiotensin I I  by ACE in the tissue (^5)o

SF 05 [Mken/Novell:Q Aiken (197^) found that Indomethacin 

prevents angiotensin tachyphylaxis in rabbit iso lated  

mesenteric and coellac artery strips , and was Interpreted 

as Indication that prostaglandin synthesis in a rte r ia l wall 

is  capable of modifying angiotensin vasoconstriction *Blum- 

berg et a l . .  Am, J. Physio l,, 1977» 232, H305.*

SF 06 [jlike iytize^  Our demonstration of complete inh ib ition  of 

p la te le t aggregation in v itro  at a prostacyclic infusion 

rate of 50 mg/kg/min contrasts substantially with prior 

reports in dogs (18 ), *Seven other references cited  a lso ,*

SAMPLE PAGE FROM THE dwQCI STATEMENT FILE
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Chapter 6

dw O C I— Feasibility

"The world is  f i i l l  o f w illin g  people«

Some w illin g  to work, the res t w illing

to le t  them«" rv j. j  ,r j. ^Quote and Unquote, Robert Frost, 1970

6q1 Minimal human involvement in conventional c ita tion  indexing

The advantages of c ita tion  indexes have already been discussed,

and i t  is  clear that one major advantage is  that they can he

compiled automatically, lo e . c ita tion  indexes such as the

Science C itation Inde^j ĈSGl) are machine-generated« In any

cita tion  index produced hy computer, each of a number of

c itin g  entries is  automatically linked with one main entry,

l « e «  a c ita tion  index is  an ordered l i s t  of c ited  a r t ic le s ,

each accompanied by a l i s t  of c it in g  a rt ic le s « The a rt ic le s

are represented by the authors in both cases, and are

arranged alphabetically within the cited  or c itin g  areas«

That is ,  in  both cases, the f i r s t  authors* names are surrogates

fo r  the a r t ic le s  themselves. In practice, in  the preparation of

a c ita tion  index such as the SGI, the operator (i«eo  the person who

inputs the data to be processed) keys in each of the c itin g

a r t ic le s ' reference l i s t  by author, linking i t  to the author

of the cited  a r t ic le  in each case«

Consider two papers, A and B, containing 8 and Ih references

respectively . Suppose that the c itin g  author of A is  Jones and

the a r t ic le  was published in 19?6; suppose the c itin g  author o f

B is  Katsura and the a r t ic le  was published in 1983o Considering

the f i r s t  three references on the reference l is t s  of these two

papers, thenj
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PAPEB A ( 1976 )

C iting authca:: Jones 

Refo Al = Nugteren (1973) 

Ref. A2 = Horton (197^) 

Ref. A3 = Jones (197^)

PAPER B ( 1983)

C iting authors Katsura 

Refo Bl = Aiken (1970)

Refo B2 = Bundy (1975)

Ref. B3 = F itzpatrick (1978)

Refo A8 = 0 0 0 t 0 0 Refo = 0 0 0 0 e 0

(Reference A3 is  -what is  known as a s e lf-c ita t io n , ioOo Jones in 

1978 c ited  a previous paper hy himself dated 197^*) Arrangement 

in the index is  hy c ited  author followed by the c itin g  authors. 

Consider the f i r s t  3 references then in the routine to process 

them fo r  entry into a c ita tion  index (three are chosen simply 

as examples to th is explanation). That is ,  fo r  c itin g  paper A, 

the c ited  papers are A l, A2 and A3; fo r  c it in g  paper B, the cited  

papers are Bl, B2 and B3» The operator links each cited  author 

with i t s  respective c itin g  author and keys in thus:

and

i . e .  c ited -c itin g  in each case, where n = number o f c ited  

documents processed, or the number of references on each c itin g  

document's reference l i s t .  A lternatively th is may be shown asj

Al-A, A2-A, A3“ A 0000 A -A n where n = 8

Bl-B, B2-B, b3“*b- • • fl B -B n Tdiere n = 1^

Nugteren-Jones Horton-Jones

(1973) (1976) (197^) (1976)

and

Aik en-Ka t  sura

( 1970) (1983)

Bundy-Kat sura

( 1975 ) (1983)

Jones-Jones . . . . . .

(197̂ ) (197̂ )

Fitzpatrick-Katsura . . , 0.

(1978) (1983)
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Now suppose the operator moves on to another paper, G, 

authored hy Smith in 198  ̂ (data not sho-wn)o Further, suppose 

reference No, 2 on paper C's reference l i s t  is  Aiken, ioe ,

G2 = Bl = Aiken (19?0)

That is ,  both Smith (Paper C) and Katsura (Paper B) cited  

Aiken (1970), a lbeit fo r  d iffe ren t reasonso A fter the operator 

has keyed in the data the computer w ill  automatically link 

G to Bl-B, in alphabetical order, thus 

Bl-B-C

Gited-C iting-Citingor

or Aiken-^atsura-Smith

I f  the operator then moves on to another paper, D, authored by 

White in 1985» and suppose reference No, 3 Paper D's reference 

l i s t  is  again Aiken, then,

Bl = G2 = D3 = Aiken (19?0)

A lternative ly  Smith (G) and Katsura (b ) ,  and the new addition. 

White (D) a l l  c ited  Aiken's 1970 paper, again a lb e it fo r  d iffe ren t 

reasons. A fter the operator has keyed in the data, the computer 

again automatically links D to Bl-B-C in alphabetical order, and 

the chain is  extended, thus 

Bl-B-G-D

or C ited-C iting-C iting-C iting

or Aiken (1970) ------cited  author

-  Katsura (1983)

c itin g  authors-  Smith (1984)

-  White (1985)

The computer w ill automatically enter the c itin g  authors, under 

the cited  author, in alphabetical order (not according to year)c
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I t  ■will te  seen that the main ob jective-o f the c ita tion  index, 

v iz ,  "moving forwards in time" has been achieved, i . e ,  the 

older 1970 paper has been cited  in 1983» 1981|' and 19850 In th is 

example, the c ita tion  index would have covered the period 1983 

to 1985 inclusive. The d ifference between the c ita tion  index 

and the reference index, referred  to ea r lie r  in th is work, is  

now apparent» the former moves "forward" in time, while the 

la t te r  moves "backwards",

6,2 Manual interference with a machine~generated information 

system; major problem ?

To perform the above routines manually would be a very laborious 

task indeed. The machine generation of c ita tion  indexes is  

a major advantage of th is  type of indexing. The only manual 

involvement is  that the in i t ia l  input stage, -where there is  

v ir tu a lly  no In te llec tu a l e f fo r t  expended. Certainly there is  

no attempt to indicate the relationship between the cited  and 

c itin g  authors, other than what is  self-eviden t i . e ,  in the 

above example, Katsura (1983), Smith (198^) and White (1985) 

a l l  c ited  Aiken (1970), The p o ss ib ility  that they cited  fo r  

d iffe ren t, or the same, reasons is  not indicated, as would be in 

a qu a lified  c ita tion  index. In order to provide an indication fo r  

the reason (s), the c itin g  entries in the c ita tion  have to be 

physically retrieved , examined, and coded according to a pre

arranged set of q u a lifie rs . This manual task has certain problems. 

The problems encountered in the preparation of a hard-copy qua lified  

c ita tion  index w ill  now be discussed in terms of the fe a s ib i l i t y  

of the qualifying process.
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6q2o1 Problems In re tr ie va l o f documents fo r  qualify ing

To prepare a q.ualified c ita tion  index “based on a previously- 

published c ita tion  index (the Science Citation Index) req.uires 

that each o f the c itin g  entries, ioOo the actx;ial a rt ic le s  them

selves, has to he physically retr ieved . As indicated, th is is  a 

manual task, performed in one or more lib ra r ie s , >ihich specialize- 

in the area(s ) the q.ualified c ita tion  index is  intended to cover. 

Thus, in the above example, the papers of Katsura, Smith and White 

(the c itin g  authors) have to be physically retrieved  from the 

lib ra ry  shelves. As these works are scattered throughout the 

journal lite ra tu re , i t  w ill be apparent that certain d if f ic u lt ie s  

a rise . These are outlined below,

( i )  Arrangement of jotimals within the libaary

Each a r t ic le  representing the c itin g  entries in a qu a lified  

c ita tion  index must be retrieved  so that the process o f q,uallfying 

may be performed. For a large qu a lified  index there is  a 

correspondingly large number of a r t ic le s  to be retrieved . Recovery 

of the journals from the shelves is  a time-consuming a c t iv ity  and 

labour intensive even' under the optimal conditions. The journals 

have to be arranged in alphabetical order to fa c i l i t a t e  d irect 

and rapid access; a c la ss ified  arrangement would make the operation 

extremely time-consuming by adding a further step (through the 

c la ss ified  catalogue) to the procedure. I t  has to be borne in

mind that journals are not only removed — they have to be replaced, 

and the same problems would arise were they not arranged in an 

alphabetic form.
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(2 ) Missing jOTomals within the lib ra ry

The joiamaJ. lite ra t iire  is  huge. I t  is  unlikely that any 

one lib ra ry  subscribes to a l l  the c itin g  journals in a proposed 

q.ualified c ita tion  index. One or more other lib ra r ie s  may have 

to be searched, and obscure journals (which frequently arise 

in the SCl) may not be recovered. Furthermore, journals may be 

temporarily missing fo r  a number of reasons (they are being read 

by the lib ra ry  users, they are out on loan, they have been mis- 

shelved, or they are at binding). The process of qualifying cannot 

take place i f  the journal, and hence the a r t ic le  in question, 

is  missing from the lib ra ry , fo r  whatever pxnrpose. Access to 

the journal a r t ic le  is  hence c r it ic a l -  a prerequisite -  to 

the qualifying process.

( 3 ) Frequency with which the same journal a r t ic le  has to be

retrieved  and re-shelved

A proposed qu a lified  c ita tion  index is  prepared from a 

trad ition a lly  arranged c ita tion  index, in i t ia l ly  on a 

conventional ca rd -filin g  system according to author, l . e .  A to 

Z fo r  c ited  authors, and within each cited  author, A to Z fo r  

c itin g  author. Even i f  the qua lified  c ita tion  index is  to 

subsequently be computerized fo r  online re tr ie va l of data, th is 

step is  unavoidable. I t  is  convenient to deal with authors 

beginning with A, B, C etc . Suppose a cited  entry, author 

Anderson (under a ) is  being dealt with, and say there are a number 

of c itin g  authorsjln oilier that these can be qu a lified , they have 

to be retrieved  and la te r  re-shelved. Say one of the c itin g  authors 

is  Jones. Later, when a cited  author, say Brown (under B) is  being 

dealt with, i t  may be found that Jones is  again amongst the c itin g
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authors ( i « e «  Jones cited  "both Anderson and Brown in the same 

a r t ic le ) «  The a r t ic le  hy Jones has to he again retrieved  and again 

re-shelved, in  order that the qualifying process can he performed 

( i t  is  l ik e ly  that the reason idiy Jones cited  Anderson is  d iffe ren t 

from the reason that Jones cited  Brown)« The situation arises 

whereby frequent re tr ie va l and re-shelving of the same a r t ic le  

occurs, making the process very in e ffic ie n t«  An a lternative to 

the card arrangement hy cited  author, is  to arrange the entries 

alphabetically hy c itin g  author to overcome the problem« In th is 

way, a collocation of the Jones' a r t ic le s  w ill  occur, allowing 

the qualifying process fo r  th is a r t ic le  to he performed with 

a single re tr ie va l and re-shelving« This procedure has the 

disadvantage of the threat of serious confusion, since the cards 

are arranged hy c itin g  author irrespective of c ited  author, 

instead of c it in g  author within each cited  author«

(^ ) Problems of journal scatter within the index

I f  journals are arranged in the lib ra ry  alphabetically and 

time and e ffo r t  are to be saved, i t  seems sensible to deal with 

each journal alphabetically as i t  appears in the card index» Other

wise, much e ffo r t  is  expended in re tr iev in g  Annals der « « « followed 

immediately by say Z e itsch rift fü r «««The card index is  arranged 

by cited  author, and within each cited  author, varying numbers 

of c it in g  authors« I t  is  possible that c itin g  author A cited 

Annals der.« «  while the next on the l i s t  of c it in g  authors, B, 

cited  Z e itsch rift fu r « « «In practice th is means retriev in g  Annals 

der0 « 9 followed by Z e itsch rift fu r «« ( i t  w ill  be apparent that 

these two journals w ill be shelved at extreme ends of an alpha

betically-arranged lib ra ry  of journals)«
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An a lternative method of arrangement of the card index 

would he to arrange alphabetically by c itin g  journal, in order 

that jovimals are retrieved  from the lib ra ry  shelves in seq.uence. 

Again, th is can lead to serious confusion by deviation -  a lb e it 

only temporarily -  from the format of a c ita tion  Indexo

(5 ) Accuracy in re tr iev in g  journals

When retr iev in g  journal volumes, and particu larly  Issues, 

mistakes can easily  be made. Minor as th is may se^i, i t  does 

occur Inordinately frequently, especia lly  transposition errors 

such as mistaking issue 57 issue 75o

(6 ) A rtic les  are the important thing -  not whole journals

I t  is  important to mention that only one a r t ic le  (and indeed 

only one c ita tion  within the a r t ic le ) is  of relevance, but never

theless the whole volume has to be transported to the place in 

the lib ra ry  idiere the qualifying process w ill  take place.

6.2.2 Problems in the format of references

Once the documents (journal a rt ic le s  of the c itin g  authors) have 

been physically retrieved  from the lib ra ry  dielves, the a r t ic le s ' 

references l i s t s  have to be scanned to ensure that the names of 

the cited  authors are included. (Checking fo r  Inclusion should be 

a form ality i f  the in-^ouse operation of input into the SCI was 

carried out properly.) The text of the a r t ic le  is  then scanned 

to fin d  the cited  author (which may be represented by a number) 

and hence the statement linking the c itin g  and cited  authors.

This statement is  qua lified , ( i t  shovild be borne in mind that the 

cited  author can be quoted in the text any number of times.) The
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format of the references influences th is process. Again, certain 

d if f ic u lt ie s  can arise:

( i )  References arranged n m erica lly  (Vancouver system)

In th is s y s t^  the order o f the references in the reference 

l i s t  is  dictated hy th e ir order of mention in the tex t. The references 

in the reference l i s t  are arranged numerically; part, or the -whole, 

l i s t  has to he scanned sequentially to confirm the inclusion of 

the c ited  author. This is  self-eviden t since the arrangement is  

numerical and not alphabetical. Discovery of the c ited  author at 

any particular point in the reference l i s t  obviously precludes the 

necessity of further scanning. Once the number which represents 

the cited  author in the reference l i s t  is  known, th is number is  

searched fo r  in the text of the c itin g  a r t ic le .  Generally, journals 

using the Vancouver system arrange the references sequentially in 

the text so that i t  is  fa i r ly  easy to id en tify  the text surrounding 

the c ita tion  in question, (Occasionally journal a r t ic le s  do not 

use the reference nttmbers sequentially and they are scattered at 

3:andom throughout the tex t, making id en tifica tion  of the citations 

extremely d i f f ic u lt .  In such cases, the n-umbers are not expressive, 

i , e ,  they have no lo g ica l arithmetical significance and simply 

have the ro le  of markers to link  the position in the text with that 

in the reference l i s t , )

In cases where the conventional Vancouver system is  used, the 

Iden tifica tion  of the c ita tion  in the text is  easy, even where 

the a r t ic le  is  long. However, the situation can arise whereby 

id en tifica tion  becomes d i f f ic u lt .  For example, say an a rt ic le  is  

50 pages long (as in a review) with 500 references. In the extreme, 

say references 1 to ^50 were cited  en bloc in the f i r s t  sentence
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of the a r t ic le ,  meaning that the f i r s t  mention of any c ita tion  

in the remaining 50 w ill  occur over the subsequent 49 pages 

(together with possible repeat mention of any reference between 

1 and 450) .  Suppose reference 300 was being searched fo r  in  the 

tex t. I t s  mention in the f i r s t  sentence is  im p lic it ( i t  is  

between 1 and 450)0 But i t  could be mentioned again in the next 

49 pages. According to the Vancouver system, however, the numbers 

between 1 and 450, a fte r  they have been mentioned sequentially 

in the tex t in  the f i r s t  instance, w ill i f  mentioned multiply, 

not be used as such therea fter. Therefore, searching fo r  

reference number 300 within 49 pages of imsequential reference 

n-umbers becomes a painstakingly slow task.

The typographical representation of the reference number within 

the tex t can also be a problem» depending on the house rules of 

the journal publisher, the number may be superior to the lin e  

of tex t , contained within parentheses ( l ) ,  contained within 

birackets D ] or expressed in bold type 1 , Searching fo r  numbers 

within words is  not in I t s e l f  excessively d i f f ic u lt .  However, 

where numerals are used fo r  other purposes in the tex t, as is  

common in s c ien t if ic  a r t ic le s , id en tifica tion  of reference numbers 

becomes a painstakingly slow process, req-uiring the careful scanning 

of each lin e  of tex t, Superior-set numbers in science are often 

used fo r  rad lolabelled elements fo r  example (rad iolabelled phospho-

32rus is  P ) .  Identify ing reference numbers within a page of 

mathematical and chemical formulae is  not an- easy task in pidmary 

literatxireo Thus d iffe ren tia tion  of reference numbers from those used 

fo r  other purposes requires that the compiler of the index, i . e ,  

the person qualifying, has some subject knowledge.
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( i i )  References arranged alphabetically (Harrard system)

Where references are arranged alphabetically, i t  is  easy to 

id en tify  the name of the c ited  author in the reference l i s t  

d ire c t ly . However, id en tifica tion  in the text is  more d i f f ic u lt  

than when the Vancouver system is  used. The Harvard system, as 

noted ea r lie r , is  the more popular. The particular reference 

can be mentioned anywhere in the text (as indeed is  the case with 

the Vancouver system) but the disadvantage- is  that although the 

reference l i s t  is  alphabetically expressive, th is is  not re fle c ted  

in the tex t, i , e ,  the reference appearing f i r s t  on the reference 

l i s t  does not necessarily appear f i r s t  in  the tex t; the reference 

appearing second on the reference l i s t  has no sequential re la tion  

with the reference appearing f i r s t  in the tex t. Additionally, 

whilst numbers in the text are r e la t iv e ly  easy to Iden tify  (as in 

the Vancouver system), id en tifica tion  of the relevant woid.s ( i , e ,  

authors' names) within tex t is  not so easy. As with the Vancouver 

system, scanning of the text of the 'sdiole a r t ic le  is  necessary 

to ensure that multiple mentions of a c ita tion  are id en tified ,

( i i i )  References arranged alphabetico-numerically

In th is system the references are arranged alphabetically in  

the reference l i s t ,  and are then additionally numbered. This allows 

d irect access to the authors' names in the reference l i s t .  However, 

i t  is  the numerical sequence in the reference l i s t  that d ictates the 

sequence in  the text: order of mention in the text does not d ictate 

order of mention in the reference l i s t .  Whilst the arrangement is  

expressive numerically within the reference l i s t ,  i t  is  not within 

the tex t. As a resu lt, the numbers are not arranged sequentially in
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the textj reference 10 may te mentioned f i r s t  in the text followed 

hy reference 1« The references are scattered at random throughout 

the tex t making the id en tifica tion  of any particular reference 

number d if f ic u lt «

No matter -what referencing system is  employed, problems 

to the qualifying process are raised. Overall, however, the 

numerical Vancouver system a llow s the procedure to be performed 

easiest, A problem common to a l l  the systems is  mention-of a 

reference in the reference l i s t  and fa ilu re  to mention i t  in 

re la tion  to a c ita tion  in the text« The opposite can also happen. 

The format is  therefore an important aspect of the qualifying 

process and badly arranged references can cause d if f ic u lt ie s ,

6 ,2 ,3  Problems in the process of qualifying statements

Having physically retrieved  the c itin g  document, checked that 

the c ited  document in question is  quoted within the c itin g  

document’ s reference l i s t ,  and then retraced i t  back to the 

location  of i t s  mention in the text o f the c itin g  document, the 

next stage is  the process of qualify ing. That is ,  in coded form, 

providing an indication of the relationship between the c itin g  

and cited  documents, or a lte rn a tive ly , elucidating the reason 

why the c itin g  document quoted the c ited  document in i t s  (the 

c itin g  document's) l i s t  of references. The estaKlishment of a 

set o f qu a lifie rs  pertinent to Pharmacy has already been described, 

together with the coding system devised. The problems encountered 

in the process of qualifying statements in the texts of the c itin g  

documents w ill  now be addressed.
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Without an understanding of the subject area, performing the 

process of qualifying would be d i f f ic u lt «  Ihe d if f ic u lt ie s  to 

a compiler of a qu a lified  c ita tion  index and dealing with the 

qualifying stage of construction cannot be underestimated« Thus, 

in  contrast to c ita tion  indexing per se (idiich in  theory at le a s t ) ,  

a qu a lified  c ita tion  index requires the compiler to be at least 

aware o f the terminology of the subject, and have an appreciation 

of the broad aims and current work in the area« One of the 

advantages o f ciiation indexing is  i t s  high currency — dealing 

only with the lite ra tu re  o f the research fron t — and therefore 

the compiler would have to be aware of the current research in 

the subject«

Having comprehended the meaning of the statement in the c itin g  

document (though not necessarily in  an academically c r it ic a l  sense 

that a reader would adopt), the main components o f the statement 

(important words and nvimbers) and the ir re la tions to one another 

have to be established. The sp ec ific  languages of the c it in g - 

statement components (e «g « "Aspirin” ) have to be converted into 

generic language of the qualifying a ltem atives  to accommodate the 

term (e .g , "Drug"), Although the example given is  obvious -  that 

aspirin  is  a drug is  se lf-eviden t -  i t  w ill be appreciated that more 

complicated situations do arise«

A further problem can be the need fo r  the compiler to "enrich" 

citing-document statements« For example, within the boundaries of 

the statement may be included the pronoun " i t " ,  refe3rring to a noun 

outwith the statement, a few sentences ea r lie r . The compiler has 

to enrich the statement with the appropriate noun to make sense«

The steps involved in the qualifying process are in Fig« 6-1 .



Fig. 6-1
STEPS IN THE PROCESS OF QUALIFYING CITING STATEMENTS

Science C itation Index^
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Chapter 7

dwQCl ~ Criticism

"No-one ever put up a statue in memory of a c r it ico "

Sibelius

7ol General comparison of the dwQCI Kith the SCI 

7 « lo l S ingle-d iscip line approach

The Science Citation Indeyf  ̂( SGI) is  a m utli-d isciplinary service

which, in theory at lea s t, attempts to Include a l l  s c ien tific

d iscip lin es in  i t s  journal coverage. This seems a lo g ica l development

in that the boundaries in science between various d iscip lines are

vague and further, applied sciences such as pharmacy, ca ll upon

a number of primary d isc ip lin es. One of the great advantages of the

cita tion  index is  that the subject coverage is  not based on subject
±

at a l l ,  but rather c ita tion , Garfield has already hinted at the 

future cf c ita tion  indexing as being in  the direction of a return 

to the orig ina l concept of the SCI, i , e .  Genetics Citation Index, 

Before the SCI, s in gle-d iscip line c ita tion  indexes had been produced, 

including:

Genetics C itation Index 

Index to S ta tis tics

Annals of Mathematical S ta tis tics  (index to )

Journal of the American S ta tis tica l Association (index to )

Bibliography of Non-Farametric S ta tis tics

lEE Transactions of theProfessional Group on Information 

Theory (index to )

Bibliography of Aquatic Sciences (index to )

Automation and S c ien tific  Communication (index to )

Although these can be considered as d iscip line c ita tion  indexes, they



were never named as such. However, the concept is  sim ilar to the dwQCI, 

The advantage of a simple s ingle-d isc ip lin e approach is ,  as Garfield 

states, the sharper focus on one area to suit the lim ited coverage 

in specialized departmental llh ra r ie s  and in the present study, a 

particular research project in pharmacy. The disadvantage is  defining 

of the f i e ld  o f study and ensuring that the journal coverage is  not 

lim ited . In the present study, the dwQCI was prepared on the "basis of 

key a r t ic le s  recommended hy the researchers in the f i e ld  themselves: 

these key a r t ic le s , in e f fe c t , "induced" the other a r t ic le s  contained 

in the index, not on the "basis of a su"bject, "but simply on the "basis 

of c ita tion . Had the key papers "been concerned with a d iffe ren t f ie ld  

from that defined, then the whole dwQCI would have "been d iffe ren t.

That is ,  i f  the key papers were very "broad in th e ir su"bject coverage, 

then the whole dwQGI wovild "be re flec ted  in th is . This would have "been 

to the detriment of precision. I f  there is  loss in precision in  the 

dwQCI, i . e ,  i f  the index contains a r t ic le s  which are not in the 

defined f ie ld ,  then th is could "be "by virtue of:

1« The key a rt ic le s  themselves not re fle c t in g  the 

f i e ld  of study

2. The key a r t ic le s  c itin g  material deviant from the 

f i e ld  of study

3« Inappropriate c itin g  of ( l )  and (2) "by other authors.

The m ultidisciplinary approach of the SCI and the s ingle-d iscip line 

approach of the dwQCI is  one area of d ifference. Others are the a"bsence 

of "both a weighting system and q.ualifiers in the SCI. A f in a l general 

d ifference between the two is  of course (a t leas t in  i t s  present fo m ) 

that the dwQCI is  manually compiled and processed throughout, unlike 

the SCI, I t  is  the precision-oriented device of q_ualif ie rs  which
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necessitates th is mantial approach, since use o f q_ualifiers implies
2

an in te llec tu a l intervention« Martyn admits that certain indexes

" , » ocan Qlartyn.'’ s i t a l ic s  J he prepared hy hand, 

hut i f  they are to he any size or cover more than 

a very small body of lite ra tu re , or i f  the speed of 

production is  important then computer processing is  

essentia l«"

Im p lic it in the manual production of a c ita tion  index in hard-copy 

form (as the d-wQCl) is  that i t  cannot he updated very read ily « However, 

th is in  princip le is  not a problem since a dwQCI online is  possible« 

Besides the s ingle-d iscip line coverage of the dwQCI and the 

weighting and c[ualifier fa c i l i t i e s  (including the Statement F i le ) ,  

the format of the dwQCI is  sim ilar to that of the SCI viien both are 

compared in  th e ir hard-copy forms:

Arrangement in SClî Corresponding coverage in dwQCI by:

Source index Author f i l e

Citation index Author f i l e

Permuterm index Subject f i l e

Corporate index Author f i l e  (not accessible a lphabetically)

- Statement f i l e

Both systems Involve at leas t one search step to obtain data (e .g « 

at worst, in the SCI entry by subject through the Permuterm leads to 

the Citation index i t s e l f ,  ’which eventually leads to the Source index; 

in the dwQCI, entry by the subject through the Subject f i l e  leads to 

the Statement f i l e  and eventually to the Author f i l e ) «



One of the characteristic feat-ures o f the dijQCI Is  the weighting 

system0 Whilst th is is  included to o ffe r  increased precision of 

searching, i t  is  undoubtedly at the exp)ense of sim plicity of the 

use o f the indexo The concepts of the impact fa c to r , the immediacy 

index and the journal weighting, are not fam iliar to users, and there 

is  always the r isk  that these w ill have-a detrimental e ffe c t »  Added 

to th e ir debated significance as indicators of "importance", such 

weights may have the e ffe c t  of seriously comjiicating the dwQCI to 

users, even although they could o ffe r  increased precision» Neverthe- 

less , Bonzi-^ has asserted that the journal in ■which an a r t ic le  appears 

may help in determining potentia l relevance of c ita tions to a c itin g  

a r t ic le ,

Ihe dwQGI uses multiple mention of c ita tions as an indicator of 

th e ir importance in the text o f the c itin g  artucle, a concept 

proposed by Herlach^, and Voos and Bagaev^, Bonzi^, working in the 

f ie ld  o f information-science lite ra tu re , further showed that as the 

times cited  within an a r t ic le  increase, so does the information 

contribution to the c itin g  a r t ic le .  She used three s ta tis t ic a l 

measures with the S ta tis tica l Package fo r  the Social Sciences ( SFSS)> 

Gamma, Spearman's rho and Chi sq,uare. Gamma was in the range 0,92 to 

0»97, and Spearman's rho in the range 0,44 to 0,69 (s ign ifican t at 

P < OoOOl), Therefore i t  seems reasonable to include th is parameter 

in the weighting scheme of the dwQCI. Further indication of ;±iether 

a c ita tion  is  perf-unctoiyor redundant also seems reasonable, as has been 

Perf ormed in the d-wQGI »

The significance of indicating the location of the c ita tion  in  the

7<i2 C h a ra c te r is t ic s  o f the dwQCI
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text o f the c itin g  paper is  of dubious value according to Bonzi« In 

the dwQGI, a mnemonic system is  used to indicate location  (M =

Methods, R = Results e t c , ) ,  Bonzi considered 1^2 c ita tions in  31 

a rt ic le s  in  19 journals in information science. Although Chi sq^uare 

■was 29,99  with 6 degrees of freedom (s ign ifican t at P < 0,001) the 

distribution  of c ita tions in  the tex t o f the a r t ic le s  was not as 

clear as other variables which reached s ta tis t ic a l sign ificance,

Bonzi concluded that the scatter o f c ita tions in tex t showed no 

pattern except that the l i t t l e  used citations tended towards the 

start of an a r t ic le .  That is,placement o f the c ita tion  in an a r t ic le  

appears to be more a negative ind icator than a positive one. Citations 

which are not mentioned in the text appear to cluster at the beginning 

of an a r t ic le  while o-flier cita tions are spread more everiLy throughout 

the tex t.

In the present work, 4? papers published in the journal Thrombosis 

Research between 1978 and 1981 were examined. These '̂7 papers contained 

1390 c ita tions and 9 ^  references, i , e .

The to ta l number of references = 9 ^

The number of references per paper = 9^/^7 = 20,17

The to ta l m ulticlted cita tions = 1390

Number of m ulticited references per paper = 1390/^7 = 29,57

The number of c ita tions per reference = 1390/9^ = 1,47

The distribution of these citations in respect o f location within

the c it in g  a r t ic le s  is  lis te d  in Table 7"2.

The resu lts may also be expressed in the form of a histogram (F ig , 7*1 ). 

The reason fo r  c iting  is  shown in Table 7*1.
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Table 7-1
Distribution of reasons fo r  c it in g  material in a r t ic le s  of

Thrombosis Researcha The resu lts are compared with those of

6 tMurugesan and Moravcsik which are given in parentheses on the righ t'

#Reason fo r  c it in g Total % Frequency"^

Theory or concept 671^ W o (5^ )

Tool or method 2 17 i6fo {W o)

Agreement 125 9fo i m )

Essential 117 dfo {W o)

Extending previous work 72 % {W o)

Alternative view 72 % {W o)

Disagreement 62 % {W o)

Non-essential 51 {W o)

i~ ^I Murugesan and Moravcsik considered that of c ita tions in  30 

a rt ic le s  o f Physical Review were perfunctory, i , e «  not contributing 

to the development of the c itin g  papero This compares with only 

in the present work, which nevertheless Indicated that 239/1390 

citations ( 17^ ) were redundant, ioeo contaributed to the development 

of the paper but were grouped with other c ita tions, a l l  making the 

same point, Murugesan and Moravcsik found 2 ^  of their c ita tions to 

be redundant. The difference between the resu lts of the present work 

and those of Murugesan and Moravcsik is  that the la t te r  allowed 

citations to be accommodated into more than one of the eight groups,

T E ^ s s s e d  as a percentage Of 1390.

^  Reason fo r  c itin g  in  each case implies relationship with cited  paper.



Table 7 ’2

The location  of c ita tions ■within the a r t ic le s  of Thrombosis 

Researcht as determined by examination of 47 a rt ic le s

Location Number c f c ita tions Percentage Fraction 

(approx,)

Introduction 481 1
3

Methods 213 Wo 1/7

Results 45 % 1/30

Discussion 651 Wo 1
2

Totals 1390 100^ ca, loO

100

47 Discussion

35 Introduction

15 Methods

3 Results

100

F ig ,7*1 Bar chart illu s tra tin g  the distribution

(expressed as a percentage) of the citations 

in the journal Thrombosis Research between 

1977 and 1983.



In her paper, Bonzi"^ admits that

" . . . th e  scale used to measure the Information 

contribution of c ited  a r t ic le s  is  not very re liab leo"

A 2 ^  check o f the data by another person revealed a to ta l agreement 

with Bonzi's resu lts in  only 7 ^  of c ita tions checked, although 

disagreement tended to be a matter o f degree rather than of substance. 

She also found that i t  was d i f f ic u lt  to determine what portion of a 

passage is  derived from another source, and which is  taken from the 

author’ s own ideas. This was also a seidous problem in the present 

study when the number o f words in re la tion  to the c ita tion  was 

determined. The problem of coiirse originates from the lack of 

standardization in c ita tion  practices, resu lting in  d if f ic u lty  

of the q.ualifier establishing where the author's ideas end and where 

the c ited  work begins. Bonzi suggested "earmarking" in i±ie tex t, at 

both the start and fin ish  of the c ita tio n 's  contribution to the c itin g  

work. To avoid the dubious measure of Information contribution of a 

c ita tion  to  a c itin g  a r t ic le ,  a simple word count has been suggested
O

(by F.W. Lancaster, as q.uoted by Bonzi"^ without re ference). This 

system was adopted in the dwQCI, and is  based on the assumption that 

a greater number of words in the tex t w ill carry a greater amount 

of information. Bonzi tested th is assumption with ^Q2 c ita tions, and 

in i t ia l ly  found that Spearman's rho produced 0.8?, tdilch was

" . . . strong evidence that the number o f words in a text 

is  related to Information content" . 

îfu s tra tin g ly , she did a check and found

" . . . th e  method of word count to be unreliable."

This was because i t  was d i f f ic u lt  to determine where the author's 

ideas ended and the c ited  work began. In the dwQCI, the number of wooxis

3
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surroimding a c ita tion  ms counted, "but sim ilar proTaLems to those 

of Bonzi arose, Fijrther, i t  is  evident that some common words can 

he considered as less  important than others in such a weighting 

system, A "stop-word" weighting system of word counts (hy which 

common words such as "a" and "and" are omitted) could have heen useful, 

hut since the counting ms manual, such an operation in the construction 

of the dwQCI m s not considered appropriate.

Nevertheless, i t  could he possible to use a stop-word system 

fo r  a machine-geneiated online q.ualified c ita tion  index. I f  a 

strong correlation between the number of words and the information 

contribution could be established then, according to Bonzi (see 

r e f ,  3 , p, 2 1 5 )

"Future re tr ie va l systems might well be b u ilt in part 

on the weighting of c ita tions according to automatic 

word counts of th e ir contribution to the a r t ic le s , providing 

of course, that fu l l  text of a r t ic le s  in machine-readable 

form w ill become widely ava ilab le,"

Further,

" e, , there are several potential indicators o f relevance 

of c ited  works to citing- works []and thesej could be 

generated automatically by computer, providing that the fu l l  

text is  in machine-readable form. Use of some of these variables 

either singly or in combination, may lead to improved re tr ie va l 

performance of c ita tion  indexes."

7o3 The dwQCI; d istin ct advantage over conventional c ita tion  indexing ?

Two other parameters have been included in the dwQGI, v iz , the - 

emct reference number of the c ita tion  in the reference l i s t  of the
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c itin g  a r t ic le } and the numbers of references in the c itin g  a r t ic le  

and the c ited  a r t id e o  The former has no sign ificance other than 

to allow more rapid id en tifica tion  o f the c ita tion  >iien the cited  

a r t ic le  is  eventually retr ieved  — ostensibly i t  is  th is precise 

c ita tion  (in  terms of the tex t surrounding i t  in the c itin g  paper) 

fo r  ^ ic h  the searcher is  looking} and not a l l  the material in the 

text of the c itin g  paper« Hence} in  th is respect} increased precision 

at the document-retrieval stage is  o ffered  (th is  is  of course precluded 

i f  an alphabetical referencing system m s used by the c itin g  paper)«

The number o f references in the a r t ic le  has -  r ig h tly  or wrongly -  

been associated with so-called " scholarllness" l « e «  the some'what 

naive suggestion that the mere references there are in an a r t ic le  

(note: not the citations ^  an a r t ic le } but rather the length of the 

reference l i s t  within an airfcicle)} the more "scholarly" is  the paper. 

This theory is  now discredited — the c la sà ca l argument against i t  

being that A lbert E instein 's seminal paper on the Special Theory of
Q

R e la tiv ity  (in  Annalen der Physik) had no references:

"Supporting evidence ms not ca lled  upon at a l l ;  in  fa c t 

the paper -which ms to set the s c ien t if ic  world by the 

ears contained not a single footnote or reference} those 

stigmata of scholarly respectab ility } and as acknowledgement 

only a casual reference to Michelango Besso, thrown o f f  almost 

as an afterthought,"

7o3ol Q ualifier permutations

The next questions to answer are: to >iiat extent do the qu a lifie rs  

improve the re tr ie va l effectiveness of the data from the d-wQCI} and 

Aether i t  is  considered that they are useful. The c r ite r ia  fo r



desirable components of the q.ualifiers have already heen discussed and 

they were devised with these in  mind, together with consideration 

of the various other systems suggested in the literatu reo Their 

form in a code m s necessary fo r  "brevity and th is  has been achieved»

The mnemonic f a c i l i t y  allows the sign ificance of each component to be 

remembered. The numbering system affords a semantic fa c i l i t y »  Combination 

of the q u a lifie r  components resu lts in a meaningfiuL statement to 

represent the c ita tion , and the peimiutations of combination are many: 

Group 1 (Contribution fa ce t) contains 10 components. Group 2 (Reason 

fa ce t) contains 11, and each of Group 2 can be fuirüier combined in 3 

d iffe ren t mys (by the combining numbers 1, 2 and 3)o Since the 

q u a lifie r  is  constructed on the basis of Group 1 + Group 2 + Group 1, 

then the to ta l permutations possible are 

10 X 33 X 10 = 3300

That is ,  over 3000 d iffe ren t reasons of -why the c ita tion  m s quoted

by the c itin g  paper can be accommodated. However, i t  does not a lle v ia te

the problem of which q 'ualifier combination is  most appropriate in a given

instance. Another problem, already addressed, is  that o f un iversality

and reproducib ility  of assigning qu a lifie rs » This problem has not been
9

researched in the present work but McAleese and Duncan have looked into 

i t  in the f i e ld  of Educational Technology, They found that in terms of 

the disagreement between author and indexer in qualifying, th is occurred 

most frequently in the category o f D efin ition  (one of th e ir qu a lifie rs , 

similar to that in the dwQCl),

Each component of both Group 1 and 2 has been defined in order to 

attempt to make each mutually exclusive. This has been achieved in most 

cases although the d istinction  between "Uphold” and "Support" in the 

defined set is  admittedly regarded as being somewhat cryptic, and would
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be envisaged as causing problems to both the indexer and the user« 

Nevertheless the d istinction  is  considered to be va lid .

7.3o2 Ihe Statement F ile  on the dwQCI

Whilst the q.uallfier only gives a broad indication of the reason #17 

the c ita tion  ms q^uoted by the c it in g  a r t ic le ,  i t  is  the statement 

■which is  contained in  the Statement F ile  (SF) of the dwQCI which f in a l ly  

determines whether the searcher w ill  pursue re tr ie va l o f the physical 

c itin g  document or not> Two aspects of the SF are worthy of comment.

The f i r s t  concerns the frequency with which a c ited  document is  quoted 

as a c ita tion  in d iffe ren t c it in g  documents. Contrary to expectation, 

the frequency of sim ilar reasons fo r  c itin g  m s high as indicated by the 

same q u a lifie r  statement assigned (although as stated, th is is  ^^t 

to ta lly  re lia b le , and is  open to in terpretation ) and the text surrounding 

the c ita tion  in  the c it in g  tex t . That is ,  particu larly  in  the case o f 

older papers cited , i t  ms frequently the case that cita tions were fo r  

the same reasons, the most common being methodology* th is is  illu s tra ted  

clearly  in  the case of the cited  author. Bom (in  the dwQCI, unpublished 

report) fo r  example, whose technique to measure blood p la te le t aggregation 

(in  1962) m s cited  í6^’ times between January 1983 and June 198^, In 24 

of these instances, the q u a lifie rs  could not be assigned (because the 

c iting  document ms not read ily  a va ilab le ); of the remainder ( l4 o ), a l l  

the qu a lifie rs  contained "T" as a component (T = Technique) of their 

code, indicating that the only reason fo r  c it in g  Bom ms in  respect of 

the method he devised in 1962,

The second point worthy of comment in  re la tion  to the SF is  the need 

fo r  "enrichment" ioe , enriching the- c itin g  tex t surrounding the
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cita tion  in order that i t  w ill make sense» The problems of re la tin g  

c ita tion  location  with textual statements have already been discussed 

with reference to Bonzi's work. Su ffice to say that often i t  ms necessary 

in constructing the SF of the dwQCI to heavily enrich a statement in order 

that i t  would make sense. The most common reasons fo r  enrichment were«

lo The need to enter bibliographic data on perfunctory

citations used together with the c ita tion  being considered, and 

indication of the number of perfunctory citations»

2, The need to explain abbreviations defined at a point in 

the tex t outwith the textual area surrounding the c ita tion  •

3» The need to Indicate that a chemical structure or formula 

ms Included,

4, The need to define what " i t "  m s, when defined outwith the 

textual area surrounding the c ita tion ,

5o The need to distinguish the cited  work from current work, and 

other works cited  in the text o f the c itin g  paper,

6 » The need to  enter common words such as "and" or "because" 

in order to make sense of the statement»

7o3«3 Ihe Subject F ile

F inally, b r ie f comment is  necessary in  regard of the Subject F ile , which 

in the dwQCI correponds to the SCI Permuterm, The Subject F ile  ms 

deliberately  kept simple since the purpose of the index ms to exp loit 

the c ita tion  approach. There m s no reason, in princip le, that i t  should 

not have been extended and, particu larly , converted into a thesaurus 

fo r  controiled-language Information re tr ie va l.
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7 o3 «^ dwQCl! improved precision?

Three fijrther points require "brief consideretion in re la tion  to the 

aims of the present work. They are:

1. The fe a s ib i l i t y  of constructing a dwQCI without resort to 

authors in the subject f ie ld .

2. The precision gain in the dwQCI.

3. The most useful weighting method.

I t  does appear that i t  is  possible to construct a dwQCI without resort 

to the authors in the subject f i e ld .  Indeed, were such consultation 

required to construct such indexes, then i t  would not be a feas ib le  

proposition, i . e ,  the authors obviously cannot be contacted with ease. 

Science in particular deals with universal concepts: sc ien tists working 

in one f i e ld  w ill  be scattered throughout the world. Besides, a l l  

c ita tion  indexes are constzucted without consultation with the authors 

of the c it in g  aarbicles, and such indexes have proved useful in the past. 

That is ,  the c itin g -c ited  relationship has been a su ffic ien t basis fo r  

construction of an accepted inform ation-retrieval system. This is  also 

true of a dwQCI, However, since interpretation of the reasons why one 

author c ited  another is  an in tegra l part of the dwQCI, then i t  must be 

ensured that the indexer is  capable of fu l f i l l in g  th is task: therefore 

a su b le t  knowledge of the f i e ld  is  required by the indexer. This 

necessitates that the subject f i e ld  covered by the indexer be small, as 

re flec ted  in the t i t l e  "d is c ip lin e " . The attributes of the q u a lifie r  

system devised have already been deta iled . I t  is  considered that a fte r  

fa m ilia r ity  with the scheme, the qualifying process could be performed 

^y an Indexer with a subject knowledge of the d iscip line in  question,
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The f in a l component of the dwQGIi l . e ,  the weighting scheme, does not 

in tr in s ic a lly  require involvement o f authors, io e , the weightings are 

assigned on the hasis of s ta t is t ic a l analysis of the raw data which 

represent the c itin g  hahits of the wider s c ie n t if ic  community, and 

not the individual sc ien tis t. Therefore, the weighting system is  not 

a problem in terms of the index's fe a s ib i l i t y  and the question of 

consultation with authors of c it in g  papers.

The attributes of the dwQCI have already been deta iled , Ti'om th is , 

an increase in  precision over conventional c ita tion  indexing can be 

achieved, i , e ,  analogous to the AHD and NOT operators in Boolean lo g ic , 

the q u a lifie rs , weightings and precise subject d isc ip lin e, a l l  a fford  

precision-oriented devices fo r  selection of relevant material (document 

surrogates) before the process o f physical re tr ie va l of the documents 

themselves.

F ina lly , in  terms of the most useful weighting method fo r  journals, 

i t  is  considered that the technique devised, v iz ,  one based on Boolean 

lo g ic  using words -^iiich represent ihesubject area (Pharmacy), in 

conjunction with c ita tion  counts and impact factors , a ffords a 

more ob jective method of journal weighting than would raw c ita tion  

counts.
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Chapter 8

dwQCI Online?

"To err is  hiiman "but to re a lly  fou l things 

up requires a computer,"
The Farmers Almanac, 1978

In order that the attributes o f the dwQGI can he fu l ly  exploited,

the hard-copy foasn is  not acceptable. The main reason fo r  th is is

the in a b ility  to conveniently update the system in th is f 02?m. Computer

a ccess ib ility  is  a prerequisite therefore to further progress, although,

as has been mentioned previously, data gathering fo r  such a system

(and the qualifying process i t s e l f )  must be performed manually. Such

in it ia l  manual intervention cannot be avoided. Two computer-accessible

cita tion  indexes are pertinent here: the f i r s t  SCISEAFCH, has already

been discussed. The principal fa i l in g  of SCISEAECH is  that in order

that higher precision be attained, resort to subject indexing is

necessary, i , e ,  preclusion of the use of c ita tions as indexing terms,
1

The second system is  that proposed by McAleese and Duncan who sp ec ific 

a lly  re fe r  to a qu a lified  c ita tion  index online. These authors make 

three points in regard to the c r ite r ia  fo r  the design of a qua lified  

c ita tion  index, ( i t  should be noted that they consider the term "qu a lified " 

to axiomatically amply "com puter-accessib ility"),

1, Any pregram devised must be easy fo r  unskilled and fam iliar 

users, l , e ,  train ing should not be required to use the system

2, The program must operate at d iffe ren t le v e ls , i , e ,  i t  must cater 

fo r  experienced users and users new to the subject f i e ld

3o The system must be f le x ib le ,  allowing va r ia b ility  in  the amount 

of information conveyed, i , e ,  to allow information transfer only 

>iien "in te lle c tu a l windows" are open to receive i t .

Since the work of McAleese and Duncan is  central to (and indeed 

precipitated) the present work, i t  is  worthwhile to expand on the views
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of these authors in re la tion  to on online c ita tion  indexo

The authors - see the ro le  of the computer as alloviing access to

the f i l e s  on the c ita tion  index (in  the case o f the d-wQGI, these are the

Author, Subject and Statement F ile s ),  in a manner sim ilar to an online

search. Id ea lly , such a system should allow random access (or d irect

access) rather than sequential access (in d irect access). In practice,

however, i t  is  much easier to devise the la t te r  than the former. In

their QCIP (Q ualified Citation Indexing P ro ject) the authors devised

a system comprising a sequential f i l e ,  with four filesTdiich handle them.

Access is  random. The f i l e s  were manipulated by SOUCIT (SOUrce and GITation),

Primaiy entry to th e ir system m s through the Author F ile , As in the

present work, the database grew from a small number (s ix ) of a rt ic le s

considered to be the "key" in th e ir  f i e ld  (the present work id en tified

these by questionnaire as has been described ). McAleese and Duncan have

devised a flow  diagram fo r  searching a qu a lified  c ita tion  index in the

f ie ld  of Educational Technology, A sim plified proposed scheme is

presented here to form the basis of further progress on the dwQCI. The
2

scheme is  based on that presented in the hard-copy form of the dwQCI,

Enter by 

author

Enter by subject Subject F ile

arranged alphabetically

Statsnent F ile : 

c it in g  statements arranged 

numerically

Author F ile : arranged by cited  author 

alphabetically, and within each, the c itin g  

authors, also alphabetically

Bibliographic reference

Fig. 8-1
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Chapter 9

The Future ^

"But, Jesus, you can 't start worrying about >diat’ s 

going to happen« You get scared enough worrying 

about what's happening now«"

9.1 The problem remains

Lauren Bacall
American film  star

To attempt to determine the future of c ita tion  indexing and c ita tion  

analysis, further extensive study of the c ita tion  phenomenon per se 

is  necessary, ioe « the P o s it iv is t  approach« Indeed i t  is  not until 

a consistency in the c ita tion  habits of sc ien tists  has been achieved 

that there w ill  be an improvement in the quality of Information- 

re tr ie va l systems based on c ita tion . This is  what Cronin described 

as the newly found in terest in some socio log ists in the "work-a-day" 

l i f e  of individual sc ien tists  and the ir personal motivations. Often

these are not commensurate with the Norms of Science« Even Rutherford,
2

the eminent physicist, declared in 1902:

" I  have to keep going, as there are always people on my 

back« I  have to publish my present work as rapidly as 

possible in order to keep in the race«"

Indeed the whole concept o f the s c ie n t if ic  paper has been deemed
3 4

fraudulent , according to Medawar giving

" . . . a  to ta lly  misleading narrative of the process of

thought that goes into making of s c ien t if ic  d iscoveries«"

The didactic discourse employed in s c ien tific  communication v ia  the

sc ien tific  paper thus may well be unrepresentative of the steps

actually taken to reach conclusions« And with i t ,  the thoughts

expended in deriving citations«
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The problem remains that the nature of a c ita tion  has never been

sa tis fa c to r ily  defined. Indeed most defin itions resort to misleading
1

analogies, i;diich are s im plistic , e ,g ,

".oac ita tion  is  not a unit but an event," ( r e f ,  1, p, 53)

«c ita tion  is  a private act," ( r e f ,  1 , p, 83)

" , , , c ita tion  needs to be thought of as a process," (r e f ,  1, p, 83)

Further, the reasons >¿17 authors c ite  have s t i l l  to be fu l ly
5

characterized!

"¥hy do authors c ite  ? The thousand do llar question !

This of course could be a thesis in i t s e l f ,"

I t  may seem odd therefore that so much of the lite ra tu re  of in fo2miation 

science is  concerned -with manipulation cf c ita tions, the very unit 

o f which has not been defined with any certa inty. Nevertheless, 

whilst complex mathematical manipulations may be imfounded, c ita tion  

analysis o ffe rs  something substantially better than mere in tu ition . And 

in crude terms, c ita tion  analysis does o ffe r  a method fo r  viewing 

the habits of the sc ien tific  community. I t  is  refinement o f the 

method that is  s t i l l  lacking. According to Narin and Moll

1 , Bibliometric data provide precise and accurate 

observations.

2, B ibliometric data mirror the actixal published resu lts 

of work by sc ien tis ts ,

3 , Bibliometiric techniques can claim a r e l ia b i l i t y  not 

always achieved by survey techniques.

Certainly the technique is  controversial:

" 00,many lectu rers Ignore the topic altogether, 

either because they are not fam iliar with i t  or
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"because they think i t  is  of l i t t l e  use (often  

one finds a q_uite unrea listic  antagonism to the 

f i e ld ) ;  second«oothe very enthusiastic proponents 

of h ihliom etricso0«can sometimes he just as 

damaging because they tend to make uncritica l 

claims fo r  the usefulness of the resu lts of
5

hihliom etrical studies to practice«"

Bihllometrics then remains a complex subject, one which must be 

used with caution, ( i t  is  complex not least in  i t s  spelling — 

volume 1, No« 1 of the Journal of Information Science, states 

on the Contents L is t of i t s  back page:

"Use of BLAISE in blibiom etric [ [s ic j studies" «)

9.2 Qualified c ita tion  indexing: not a new idea 

The idea of a q.ualified c ita tion  index is  not new. Indeed, the 

forerunner of c ita tion  indexes generally, and the Science Citation 

Inde^^in particu lar, was "q u a lif ied ", viz. Shepard * s C itations, 

doVijeadf by W.C, Adair of Frank Shepard Company « Adair recognized

the problems of subject indexing (that the compiler and the user 

had to think a lik e , while in c ita tion  indexing, the author determines 

the l i s t  of c ita tion s ), the vastness of the s c ien t if ic  litera tiore , 

and the need fo r  succinct journal abbreviations (to  preclude a 

bulky index) . The Shepard’ s C itations, ' covering the f i e ld  of Law, 

works by the doctrine of Stare Decisis, i . e «  a l l  courts must fo llow  

precedents la id  down by higher courts and each coirrt generally 

fo llow s i t s  own precedents: the lawyer must ensure that his 

authorities are s t i l l  good law, l . e «  the case has not been overruled, 

reversed, lim ited  or distinguished (the la s t being a condition ixnlque
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to Law)• Looking up Shepard’ s C itations t e l l s  the la-wyer about the 

entony case v ia  an ahhreviationo The Shepard’ s Citations may he 

compared with the dwQCI, the main d ifference being that the former 

is  much more succinct, -with a format more sim ilar to a conventional 

c ita tion  index such as the SGI',
C I T E D

101 Mass 210

112 Mass 65 C

e ll3 Mass 89 1

165 Mass 103 T

d l92 Mass 69 1

e212 Mass 173 N

a281 U,S, 63 G

Explanation» The abbreviations Mass and 

U ,S. mean Massachusetts and United States 

respective ly . The entry at the top, i , e ,

101 Mass 210, is  the volume 101 in the 

s ta te ’ s law, page 210, and represents 

the cited  entry. The other entries are 

c itin g  th is . For example, lega l doctrine 

101 Mass 210 m s "distinguished" (d ) as 

to a fa c t  in 192 Mass 69 and "lim ited " in  

212 Mass 173 "fco certain set of fa c ts .

The case ms "affirmed" (a ) by U ,S, Supreme 

Court so i t  is  s t i l l  good law.

I t  ms nevertheless Eugene Garfield »ho fu l ly  exploited the technique

of c ita tion  indexing, and rejuvenated the f i e ld  o f c ita tion  analysis

8( f i r s t  proposed in  192? "by Gross and Gross ) ,  A fter Adair informed
Q

G arfield  of the idea, Garfield is  reported as saying »

" I t  ms a eureka experience, That m s a supreme 

moment in my career. In don't know i f  I  screamedo 

I'm sure I  said something, and from that point on I  

knew exactly »hat I  had to do,"

To say that Garfield m s, and s t i l l  is ,  obsessed with the idea of
, 9

citations is  an understatement, ( I t  is  reputed that he once 

trave lled  to some obscure comer of London just to hear a rock group 

ca lled  The C itations,) But i t  is  f a i r  to say that without his 

intervention, the technique of c ita tion  indexing would not have been
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so fu l ly  exploited. Certainly Garfield cannot te  accused of th is

aspect. The claims, particu larly  fo r  c ita tion  analysis, have "been

severely c r it ic iz e d  in  some quarters and equally praised in others,

1Cronin concludes (r e f ,  1, p, 53)

"C itation  Indexing (applied aggregation!sm) is  of 

indisputahle practica l value to a great many professional 

sc ien tis ts , hut the nature of the technique is  sucdi that 

i t  cannot take account o f , , ,  socia l r e a l i t y  ,

No attempt has heen made in the present work to include factors 

idilch would take account of th is  socia l r e a lity .  Defining 

socia l r e a lity  o f sc ien tists  is  fo r  soc io log is ts . Instead, 

further exploitation of the attribu tes of the c ita tion  index have 

heen pursued, hy uhat has heen ca lled  hy Cronin as the Pragmatic 

approach,

Based on the SCI, a dwQCI has heen constructed, to attempt to 

Improve one of the major potentia l fa il in g s  of the c ita tion  index, 

v iz ,  the low precision cf information r e tr ie v a l. That the SCI is  

a major source of references in  the area considered (Pharmacy) is  not

lodoubted: according to Poyer (uho studied the SCI’ s coverage of

the journal lite ra tu re  c ited  in  70 dissertations in the p rec lin ica l

sciences finding that the SCI indexed 9^,£^ of the c ited  lite ra tu re ):

" . ,  .SCI should he considered a prime source o f journal

references in  the p rec lin ica l sciences".

Although much e f fo r t  has heen expended in  constructing a qu a lified

cita tion  index, i f  precision of information re tr ie va l uas improved,

then i t  must he considered worthwhile. Indeed, information fa c i l i t i e s

fo r  electron ic publishing and document handling (e,go the Xanadu

11Hypertext System ) are already a viab le proposition, and have the aim
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of placing such a high value on precision« These systems have the

basic unit of a " -windo-wing document" -Hhereby ■with a fu l l  text of

the document availab le in  machine-readable form, a reader may

either explore a document or step through the ■window to e^iplore the

next document such as one re ferred  to in  a footnote« A fter e3<ploring

a further document, the reader may return to one that showed him to

i t ,  or proceed on tangents that become ava ilab le« The systems are

rea lly  sophisticated versions of the d-wQGI Statement F ile  and indeed

12O'Connor has looked into the p o ss ib ility  of using computer-selected 

c itin g  statements (the text surrounding the reference in  the cited  

document) to improve re tr ie va l performance«

9«3° A c ita tion » can a unique number be assigned? A proposal 

F ina lly , a possible extension of the c itin g  statement approach is  now 

proposed in the present work, fo r  use with the "e lec tron ic  sc ien tific  

paper". I f  electron ic publishing does take o f f ,  and supersede convention

a l publishing in hard-copy form, then s c ie n t if ic  papers could be entered 

d irec tly  into central databases fo r  access by citations as the Indexing 

terms. The proposal is  that i t  could be possible to assign a uniq.ue 

number to a c ita tion  (despite th e ir  vast numbers) and link  i t  to a 

c itin g  statement in the tex t. However, i t  would be essential that 

s c ien t if ic  papers universally adopted the Vancouver numbering system 

fo r  th eir references« At present, th is is  not the case. Already, the 

SGI Journal Gitatlon Reports ( JGR) assigns a sequence number to each 

individual journal i t  processes. This could be used as the basis fo r  "the 

system proposed, ( i t  has to be borne in  mind however that the IS I 

only processes ca. 3000 of the world's primary journal lite ra tu re «)

The uniq.ue number fo r  a c ita tion  would be constructed as fo llow s, 

from six  Areasj
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Maxirnnm o f ; 

k F ields

2 F ields

3 F ields 

k F ields 

5 Fields 

h F ields

Area Ij Jotimal t i t l e

Area 2: Year

Area 3* Volume

Area 4: Issue

Area 5» Starting page

Area 6j Number of the c ita tion

(c ited  work) in  the 

c itin g  paper’ s reference l i s t

Suppose a journal is  found to he number 1064 on the sequential l i s t  

o f the JCR (the journals are arranged a lph abetica lly ), Area 1 would be 

l064o I f  the journal uas published in 1985» the area 2 would be 85, 

and so on. The f in a l unique number would be:

Area 1 Area 2

1064 85

Area 3 

56

Area 4 Area 5 

78^^

Axea 6 
10

By linking the number with the c itin g  statement (say in a Statement 

F ile , SF, as in the dwQCl) then the stafement could be retrieved  

from the c itin g  author, a fte r  the user has entered the system by the 

c ited  author.

The proposed scheme is  outlined in F ig, 9-1 .

Disadvantages of, th is novel system at present, are:

1, The Vancouver numbering system fo r  references is  not used 

universally, and indeed is  not as popular as the Harvard 

alphabetical system,

2, The JGR l i s t  is  arranged alphabetically with a sequence number

162



assigned to each journal: introduction of new journals to the l i s t  

would a lte r  the sequence numheringo

3<i Electronic publishing appears to he taking o f f  only very slowly«

4« The unique c ita tion  numher is  (hy necessity) very long, and input 

errors would undoubtedly occur -  i t  is  possible that the number could 

be as long as 22 d ig its ,

5« The system cannot eas ily  accommodate multiple mention of a 

c ita tion  within the text of the c itin g  a r t ic le .  Each mention of 

a c ita tion  would be surrounded by a unique textual statement (as 

re fle c ted  in  the Statement F i le ) ,  but the same number o f the 

reference would be used in a l l  cases. This defeats the object of 

a qu a lified  c ita tion  index in that c ita tion  is  fo r  in d iv idu a lis tic  

reasons,

6, The IS I covers only 3000 of the world’ s primary journal lite ra tu re , 

This is  tiny in  comparison to the to ta l.
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F® 9-1. Figtcre representing a proposed scheme -wherehy a -unique 

number is  assigned to a c ita tion  at source to allo-w re tr ie va l of 

c it in g  statements in an online qu a lified  c ita tion  index»

Input

At input, the operator (ih ys ica lly  handling the primary c itin g  document) 

keys-in the name of each of the authors on the reference l i s t ,  the 

name of the c itin g  author and the appropriate c ita tion  number. I t  w ill 

be apparent that the f i r s t  15 d ig its  in the above example w ill a l l  be 

the same. The number is  further linked, with the textual statement 

surrounding i t ,  and the data entered into the system.

Processing

The computer processes the data and arranges each c itin g  author (and 

the accompanying number) within each c ited  author, and places the 

textua l data in the Statement P ile  (again -with the accompanying number). 

In the above example, sho-uld Macdonald also have cited  Smith, then 

Macdonald's name (accompanied by another unique number representing the 

journal, year e tc . ) would be entered by the operator, and the computer 

would automatically arrange i t  alphabetically under Smith.

Retrieval

At re tr ie v a l, the searcher keys in Smith, and "pu lls  out" c itin g  

authors (jones, Macdonald, White) each accompanied by a unique number.

By keyîng-in th is n-umber into the Statement F ile , the text of the c itin g  

document, pertinent to the c ita tion  (number 10 in the above example), 

is  retrieved .
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INPUT Article

Jo B i o l .  Ghemo 1 9 8 5 ,  2 7 3 ( 2 5 )  

A ,  J o n e s

E f f e c t  o f  P r o s t a g l a n d i n s  o n .

Text (10) to SF

P o  7 8 5 6

R e f e r e n c e s

lO o o A R  S m i t h  

0 1»%̂
1 0 6 4  8 5  2 7 3  2 5  7 8 5 6

' S e q u e n c e  N o <  

. Y e a r  

V o lu m e  

I s s u e  

P a g e

N o „

R E T R IE V A L

S m i t h

■ cited -  
Citing-

S m i t h - J o n e s - 1 0 6 4 8 5 2 7 3 2 5 7 8 5 6  10

— ___I

J o n e s - 1 0 6 4 8 5 2 7 3 2 5 7 8 5 6 1 0  

M a c d o n a l d . . 0 .

W h i t e .

Fig. 91

s t a t e m e n t  F i l e

1 0 6 4 8 5 2 7 3 2 5 7 8 5 6 1 0

SF

" S m i t h  a l s o  f o u n d  s o m e  y e a r s  a g o  t h a t  

p r o s t a g l a n d i n s  c o u l d  a c t  a s  a g e n t s  f o r  

i n h l h i t l o n  ( l o ) , . , "

1 7 Citation



A conclusion is the place w^ere 

you got tired of thinking.
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Chapter 10

Conclusions

"No experiment is  ever a complete fa ilu reo I t  

can always "be used, as a 10,1 example«"

R Dickson

The O ff ic ia l Rules, 1978

The aims of the present -work were outlined at the start of th is thesis, 

and the extent to which they have "been achieved w ill  now he addressed«

To re-cap, these were are fo llow s:

1. To id en tify  the core journals in^Pharmacy hy use of hihliometric 

indicators«

2, To c r i t ic a l ly  examine the theoretica l concepts of c ita tion  analysis. 

3o To study the reasons authors in a sp ec ific  d isc ip lin e v iz «  Pharmacy,

have fo r  c it in g  previous work,

4, To c la ss ify  these reasons to id en tify  characteristic q.uallfiers fo r  

the d isc ip lin e ,

5« To construct a weighted q,uallfied c ita tion  index to current research 

in  an academic Pharmacy department.

Each w ill he considered b r ie f ly  in turn«

10,1 Gore joxm als

The establishment and application of core l is t s  of journals in lib ra ry  

science have intrigued researchers since the f i r s t  suggestion by Gross 

and Gross in  1927 that llbrary-acq.ulsltion p o lic ies  could be more 

ob jective ly  planned. Over the 60 years or so since then, no conclusive 

evidence has emerged to categorica lly  state with convinction that core 

l i s t s  in themselves can be used as a sole criterion  fo r  judging re la tiv e  

importance of journals. Nevertheless, there is  evidence that core l is t s  

may complement other c r ite r ia  and therefore may be regarded as a
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weighting parameter i f  used with cautiono To th is extent, the 

concept of core journals has "been accepted and th e ir  id en tifica tion  

considered worthy of performixig: the proposals fo r  the present work 

included acceptance of the Importance of building up a body of evidence 

on the value of b ib liom etrical parameters by studying the features of 

particular subject f ie ld s .  The subject chosen •was pharmacy, i t s e l f  a 

very wide f ie ld ,  and was therefore further defined in  terms of a sub

f i e ld ,  B ibliom etric indicators were used to id en tify  the core journals 

in th is  sub-field  o f pharmacy, and hence the f i r s t  aim of the woik was 

achieved,

10,2 C itation analysis: ju stly  c r it ic iz e d  ?

The second aim required c r it ic a l  examination of the theoretica l concepts 

of c ita tion  analysis. I t  had to be r e a lis t ic a lly  accepted, as a premise 

to th is  work, that a d e fin it iv e  generalized theory of c itin g  could not 

be established. This is  not considered a fa ilu re  in that no-one has yet 

for-warded such a universally-accepted theory. Therefore two avenues of 

Investigation were availab le:

1, To pursue the ideal of defining a theory of c it in g  by consideration 

of the f ie ld  of pharmacy, but ■with the rea liza tion  that a generalized 

theozy could not be established, but rather one which related  only to a 

very small sub-field ; th is avenue was indeed a plausible route fo r  

research, the so-called Positi-vist approach, but would have entailed 

Involvement of subject areas distant from lib ra ry  science (v iz ,  sociology, 

psychology and the behavioural sciences) . Therefore the Holy Grail 

search fo r  such a theory was abandoned immediately in  favour o f . . . .

2, The so-called Pragmatic approach. This approach is  one whereby, 

in the continued absence of a d e fin it iv e  theory, application of
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c ita tion  analysis to literary science m s performed -  not 

regardless -  Tout "with caution. To th is  end, examination of 

the prevailing theories of c ita tion  analysis led  to the conclusion 

that the p it fa l ls  have to Tje accepted uith the advantages, in  order 

that the concept Toe applicalile in  practice. Propitious application 

of c ita tion  analysis w ill  t i l t  the "balance in  favour o f the 

advantages. The component(s) characteristics of a d e fin it iv e  

theory of c it in g , analogous to that of the Genetic theory’ s 

DNA, is  s t i l l  missing, and as m s the case fo r  the theory o f 

genetics, w ill  remain c r it ic a l to further progress. In short, 

at the r isk  of mixing s c ie n t if ic  metaphors, a quantum leap is  

required in c ita tion  theory. However, as in  genetics "before the 

discovery o f DNA, the missing ccmponent(s) need not hinder 

application of ex ls iing knowledge i f  i t  de livers  the goods.

10.3 Pharmacists» c ita tion  ha"bits

The th ird  o f the alms Involved elucidating reasons that authors 

in the sp ec ific  d isc ip lin e examined had fo r  c it in g . This ms 

achieved "by examining representative journal lite ra tu re . The 

journal Throm'bosis Research ms representative in thatj

1. The t i t l e  c learly  indicated i t  to 'be so

2. The ed ito r ia l po licy o f the journal regarding acceptance of 

papers concorded -with the sp ec ific  d iscip lin e under review

3« The journal proved to "be a core journal in the d isc ip lin e , as 

judged "by c ita tion  analysis and Boolean lo g ic

4. The journal ms consistently recommended "by the pharmacy 

research team from the resu lts o f a questionnaire.

16?



The reasons fo r  c it in g  were in i t ia l ly  defined " in tu it ive ly '' and 

progressively refined to accommodatethe variety  of reasons that 

authors in Thrombosis Research c ited , u n til further a ltera tion  to 

the l i s t  o f reasons became unnecessary« That is ,  in the la te r  

stages of th is routine, any c ita tion  could be accommodated without 

modifying the l i s t  fu rther. Comparison of the l i s t  of reasons with 

previous works allowed a d e fin it iv e  l i s t  to be compiled, representing 

the f i e ld  of study in q.uestion (Pharmacy),

1 0 , dwQCI

Following on from the th ird  aim, the fourth (that of iden tify ing  

characteristic q u a lifie rs  fo r  the d isc ip lin e ) has been achieved by 

generalizing the variety  of c it in g  reasons into defined groups, 

with the desirable characteristics already outlined. F ina lly , 

a weighted (w) qu a lified  c ita tion  index (QCI) to r e f le c t  the current 

research (jantary 1983 to June 1984) in  a sp ec ific  d isc ip lin e (d ), 

pharmacy, has been constructed, ca lled  the

D iscip line Weighted Qualified C itation Index, or dwQCI

Turning now to the other particu lar aspects central to the research 

in terms of the approach adopted.

The core journals were id en tified  by a modified c ita tion  analysis 

routine but nevertheless preserving the methods characteid.stic to th is 

procedure. Other approaches have been suggested, e ,g , by examination 

of the extent to -which journals are Used or Abstracted, Whilst these 

may o ffe r  a route to iden tify ing  core journals, th e ir consideration 

seemed inappropriate when applied in the same studies as c ita tion  

analysis. Indeed, such methods were overall incongruous to the
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present Investigation , the basis o f -which was the citationo 

10.5 Citation location

The reasons that a-uthors have fo r  c itin g  previous wmrk was 

approached from the point of view of the wider liteirature rather 

than the publications emanating from one academic pharmacy- 

department. I t  was f e l t  that -iiiis would better r e f le c t  the f ie ld  

being considered and allow  any resu lts accruing from the - 

research to be applied universally. The ci-tations in journal papers 

were considered in respect toj

1. Ci-tation context and location  within the c it in g  document

2, Indexer's interpre-tation of the c it in g -c ited  relationship .

The aims of th is section of the work were fu l f i l l e d  in that 

q.uali-tatively, although not q^uantitatively, ci-tation context 

could be linked with location . There was no evidence in examination 

of the c itin g  documents to ju s t ify  a quan tititive  approach to 

correlating -fche -vast -variety of c it in g  contexts (and -iiieir 

interpre-tation) in d iscrete textual areas. This was confirmed 

by examination of the qu a lifie rs  (representing the c ita tion  

contexts) in  -the dwQCI in re la tion  to location  (Methods, Results, 

Conclusions sections e tc . ) .To -this extent, common reasons fo r  

c itin g  in Pharmacy could be elucidated using the journal Thrombosis 

Research. However, the relationship between location and particular 

reasons fo r  c itin g  could not be es-tabl ished quanti-tatively. Never

theless, subjectively and very generally, the folio-wing points could 

be established, although admittedly they are not considered markedly 

revealing:
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lo The follo-wlng q u a lifie rs  were characteristic of the Introduction 

section of an a r t ic le  in pharmacy:

Hypothesis; Prediction; D efin ition ; Fact; View;

Application; Question; Backgroxxnd; Support ;* Uphold

2, The fo llow ing q u a lifie rs  were charactersitic o f the Methods 

section:

Technique; Application; Replace; Modify 

3« The fo llow ing q u a lifie rs  were characteristic of the Results 

section:

Observation; Evidence; Calculation; Fact 

^0 The fo llow ing q u a lifie rs  were characteristic of the 

Discussion section:

A ll except Technique and Background,

More quantitatively, the fo llow ing assertions could he made:

1, Citations are made in the pharmacy journal lite ra tirre  mainly 

in the Discussion section (accounting fo r  one-half) fo llowed 

hy the Introduction (accounting fo r  nearly one-third) and these 

two sections cumulatively account fo r  over 80^ of the typ ica l 

a r t ic le .  C itation is  made less frequently in the Methods section 

(15^ of the t o ta l ) ,  and only rare ly  in  the Results section ( % )  •

2, Reference l i s t s  in  the pharmacy jo-umal lltem tu re  contain an 

average of 20 references,

3, Each reference is  mentioned in the ^text o f the c itin g  a r t ic le  

an average of 1,5 times, l , e ,  fo r  every 2 references in an average 

reference l i s t ,  3 c ita tions are made within the tex t.

About 1'7% of the cita tions contained in the text o f the 

c itin g  papers may be considered as redundant, i , e ,  a c ita tion
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necessary fo r  the development of the paper, hut not unique in 

that i t  is  grouped with other c ita tions making a sim ilar point.

The fa ir ly  high rate o f redundancy (nearly on e -fifth ) may reflect--* 

the need fo r  substantial corrohoration to establish a point in the 

subject, and does indeed r e f le c t  the inductive approach of modem 

science. Taking the average reference l i s t  of 20 references therefore, 

i t  can be said that about ^ aieredundant, i , e ,  16 are d irec tly  

relevant to the paper. This high redtmdancy rate is  in fa c t  

encouraging, particu larly  since i t  occurs concomitant vdth a low 

perfunctory rate o f c ita tion  ( ^ ) ,  i , e ,  of the 20 references in the 

average reference l i s t ,  0,8 reference is  not coniributing to the 

development of the tp ic  researched, and is  r e a lly  included fo r  

" scholarliness", i , e ,  a lte rn a tive ly , fo r  every 25 references on 

the reference l i s t s  of pharmacy journal a r t ic le s , only 1 is  

superfluous. This r e f le c ts  the good c itin g  habits of pharmacists, 

but nevertheless con flic ts  uith the resu lts judging the essential 

nature o f the c ita tion  to the c itin g  work (only were considered 

by th is indexer to be e s s e n tia l). Further non-essential or 

perfunctory citations would be expected to be inversely re la ted  to 

essential ones, but th is  ■was not the case ( ^  and 6^ resp ec tive ly ).

The reason fo r  th is appears to be hman error on the part of th is 

indexer. C learly a c ita tion  should be one or the other.

As fo r  the reasons fo r  c it in g , by fa r  iiie most common ms to 

indicate the presence of a theory in the past lite ra tu re , nearly 50% 

of cita tions being fo r  th is purpose, and representing three times 

the frequency of i t s  nearest r iv a l ,  viz,use of a previous technique 

(l6% ), 'Therefore, cunufLatively, mention of theory and techniques 

accounted fo r  2/3 of the reasons fo r  c it in g . A ll other reasons were
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in  the same range (ca, 5“ 10^)• The painstakingly slow progress of 

science is  re fle c ted  in that only 5^ of cases does the c itin g  work 

actiia lly  extend the c ited  work. Specifically-mentioned agreement 

(hy the author of the c itin g  paper) occurred in s ligh tly  more 

cases (5^) than sim ilar disagreement (5^ ), although -when proposals 

fo r  a view a lternative to the c ited  work were also considered (5^), 

they were about eq.ual versus 10  ̂ r e s je c t iv e ly ) .

1006 Conclusions in respect of aims

In respect of the aims of the work perfoimed in  the present research} 

the fo llow ing have been concluded:

1. A dwQCI can be constructed by an Indexer appreciative o f the 

subject Involved, without resort to an author to state reason fo r  

c it in g .

2. Appropriate q_ualifiers fo r  use in  a dwQCI may also be established 

s im ila rly .

3. No one weighting scheme is  most useful as a precision device. 

Consideration by the user of a dwQCI of a l l  the weighting devices 

presented is  necessary.

4. A dwQCI w ill o ffe r  greatly enhanced precision over conventional 

c ita tion  indexing.

5. The financia l costs of constructing and maintaining a dwQCI would 

be high but could be ju s t if ie d  in terms of a gain in  precision fo r

a small research department with a well-defined focus of research.

6. Construction of a dwQCI is  feas ib le  so long as i t  is  presented 

as an online f a c i l i t y .  This however, does not preclude the manual 

intervention necessary in in i t ia l  data co llec tion . Online or hard

copy, the human in te llec tu a l involvement in  construction cannot be 

avoided.
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