
Uaing the values derived in Figure y,j the following probabilities 

can be derived.

P(E/Vy) = P(E/Cy) PfCy/Vp) + PtE/G^) P(Cg/Vy)

P(B/Vp) = P(E/Cy) P(C/V_) + P(E/Cp) PtC/V^)

P(R/Vy) = P(R/Ey) "PCB/Vp) + PCR/Ep) P(B^/V^)

P(B/Vp) = P(a/%) PCa/v^) + P(R/%) P(%/Vp)
9(8?,a/v^) = P(s/Vy) P(R/Vy)

P(8r'B/Vg) = P(S/Vp) P(R/Vp)
P(Rp/Vp) + P(82'B/Vr) + P(Sp,Ry/Vr) = 1
PCBp/Vf) + PfKs.R/V^) + P(8^,R/V;) = 1

The notation P(8^,R^/V ) Indicates the probability that the eyatey 
has claeeifed the document as relevant and that the soreener has also 

classified it aa such, given that the document i&, in fact, relevant 

with respect to the verbaliaed request.

The model has the following important features:

a) It provides a measure of performance of the searching subsystem 

based on the performance of the components.

b) The effect of a change in performance of a component on the perfor­

mance of the subsystem can be evaluated.

c) The customary measures of recall and precision can be defined in 

^erms of the probabilities thus:

Rccall Ratio; P(8 .R/V^)
Precision Ratio: N . P(8 ,R /V )r r i* r

X KEr.VVr:' + 8r p(Sr’VVr>
Where M is the number of documents in the file relevant to the 

verbalised request and Ng the number nonrelevant*

(1)
(2)
(3)
(4)

(5)
(6)
(7)
(8)
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Using the values derived in Figure V,3 the following probabilities 

can be derived.

(1) P(E/Vp) = P(E/Cp) PCcyVp) + P(E/c-) r(Cp/Vp)

(2) PCE/Vf) = P(E/Cy) P(C/V;) + P(E/Cg) PCOg/V^)

(3) P(a/V%.) = PCR/Ep) 'PCE/Vy) + PCR/BL) P(E-/Vp)

(4) P(R/V-) = PCR/Ey) P(E/Vg) + P(R/E%) P(3L/Vp)
(5) PCSy.R/Vr) = P(8/Vy) P(R/Vy)
(6) P(8r,R/V;) = PCS/V^) P(R/Vp)
(7) P(Rp/Vf) + PCŜ .B/Vy) + PCGp.R/Vy) = 1
(8 ) P (a y v p ) + PtSp.Ry/Vp) + PCGp.Ryv^) = i

The notation P(8^,P^/V^) indicates the probability that the system 
has classifed the document as relevant and that the screener has also 

classified it as such, given that the document is, in fact, relevant 

with respect to the verbalized request.

The model has the following important features:

a) It provides a measure of performance of the searching subsystem 

based on the performance of the components.

b) The effect of a change in performance of a component on the perfor­

mance of the subsystem can be evaluated.

c) The customary measures of recall and precision cdn be defined in 

terms of the probabilities thus:

Recall Ratio: P(Sy,RyVp)

Precision Ratio: N̂ . P(8 ,R /V )r r r r

Kr- t’(Sr'V',r) + N.r‘ P<Sr<V',r)
Where is the number of documents in the file relevant to the 

verbalized request and N- the number nonrolevant.
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d) The model measurea effectiveness rather than efficiency, since no 

costs are introduced.

The conditional probabilities listed above can be summarised in 

2 x 2 tables as shewn in Figure V,4 below.

Cumulative through encoding staRe
Relevance with respect 
to verbalized request % Er
vr r(Vv,)
V-r BCEM/Vg) ME/V-)

Cumulative through system output
Relevance with respect
to verbalized request "r Kr
¥r PCR/VJ WVTr>
Vf P(E/Tj)

Cumulative through screening
Relevance with respect
to verbalized request % Sr

!
¥r «Sr.VVr) Kst.’VVr>
¥r PtSj.Hj/Wj)

Figure V,4 Cumulative Probabilities Through Various Stages of the 

Retrospective gearoh



$.3 DATA COLLECTION

In order to implement an evaluation of the retrospective searching 

system of Oiba-Geigy*s library in terms of the theory'outlined above, 

it was necessary to collect relevant data in a systematic manner.

Since the model is statistically based, it was considered that at least 

100 sample observations would be required for a meaningful application 
of the model. A standard form was devised which permitted the responses 

at each stage of an inquiry to be noted by merely placing a tick against 

the relevant response. An example of the standard form is shown In- 

Pigure V,5.

Pate
iime

•

Vert'd {
Bolcvyut Yco 

No

iCojiT'o Inlcrprclntif-n
Relevant. Yee

No -

Relevant Yes 
. Ho

8yet cm * o
Releva:! L You 

Ho

Gereenvr'e Judrcmeot'
'

Relevant Yes 
Mo

e V,5 The Standard Porm Utilised for Data Collection
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The completion of these forms was not always found to be a straight­

forward procedure as the decision aa to relevance or nonrelevance on a 

p̂articular point required judgement and was, therefore, to an extent, 

subjective. This difficulty, however, was substantially diminished by 

the fact that all the queries were handled by a staff of only two, 

thereby enabling a measure of consistency to be achieved.

The final number of inquiries which were followed through to fin­

ality was 121 and these results were used for the statistical analysis 
in terms of the model.

5A  STATISTICAL ANALYSIS

The estimates of conditional probabilities were reduced to tabular 

form as illustrated above and yielded the valuer shown in Figure V,& 

below. Thb tilde ("") over the noted probabilities indicates that 

they are probabilities estimated from a sample.

A. Brrors in interpreting verbalised request

Coder's interpretation______ .
Verbaliaed
request C- C- r r

Vr (I) P(Cr/Vr) (2) P(C/VpL_

= 0,03 . = 0,97 '

Vr (3) PCCp/V^)
•

.(4) P(C/Vp)

= 0,6? = 0,33

Figure V ,6 ' _
; Cont/...,



B. Errors in encoding the request (deficiencies in.: language)

Encoded request  '

Coder's
r
interpretation r Sr

(5) P(Ep/Cp) (6) p(EyCp)

= 2 = 1,0

(7) P(Eg/G-) (8) P(EyCg)

= 0,62 = 0,58

C. Errors due to indexing
'i fi"

Retrieved by system
Encoded

request % %r

: % (9) P ( E ^ ) (10) Pdt/Ep)

- 0,05 = 0,95

. E? : . (11) PCBj/Ej) (12) P(R/&;) „

= 0,6o 1 k 0,40

figure V\6
Cont/.
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D. Errors due to screening

Screened output
Verbalized
• jrequest % ^r

"V r '

'
(13) P(Sp/Vp) (14) P(S/Vy)

= 0,03 = 0,97

V-r (15) PtSp/V-) (16) P(syvg) T I

= 0,64 
------— -^

= 0,36 !

B. Probability of encoding relevance for documents relevant and 
non-relevaut with respect to the verbalized Request

(1) 0,03 X (7) 0,62 (17) 0,02 "
i

(2) 0,97 X (5) 0 _ (18) 0

(17) + (18) - (19) 0,02 P(Bp/V^)

1,0 - (19) 0,02 (20) 0,98 P(VV,)
(3). 0,67 X (7) 0,62 (21) 0,42
(4) 0,33 - X (5) 0 ss (22) 0

(21) + (22) is (23) 0,42 P(EfA ;)

1,0  ̂(23) 0,42 (24) 0,58 p(Vv;)
F. Probability cf system response for documents relevant and non- 

relevant with respect to the verbalized request*

(19) 0,02 X (11) 0,06 a (25)

(20) 0,98 X (9) 0,05 =

(25) 0,12 + (26) 0,05 = (2?)

= 0,12 
= 0,05
0,1? P(&-/Vp)

Figure V,6
Cent/.



D. Errors due to screening

Verbalized
■ i .request Sf r̂

Vr (13) P(8p/Vy) (Ik) p(syVy)

= 0,03 = 0,?7

(15) PCGg/Vg) (16) p(syv_)

= 0,6k = 0,36

E. Probability of encoding relevance for documents relevant and 
non-relevant with respect to the verbalized request

(1) 0,03 X (?) 0,62 (17) 0,02

(2) 0,9? X (5) 0 (18) o

(17) + (18) (19) 0,02 R % / % )

1,0 - (19) 0,02 is ' (20) 0,98 P(E/VJ

(3) 0,67 X (?) 0,62 (21) 0,42
(4) 0,33 X (5) 0 (22) 0 .

(21) + (22) a (23) 0,42 BCEp/V^)

- 1,0 - (23) 0,k2 a (2k) 0,58 ^ P(E/Vp)

*
F. Probability of system response for documents relevant and non-

relevant with respect to the verbalized request.

(19) 0,02 X (11) 0,06 S' (25) = 0,12
(20) 0,98 X (9) 0,05 - (26) = 0,05

(25) 0,12 + (26), 0,05 (2?) = 0,17 P(R;/Vy)

figure V,6
Cent/
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1.00 - (27) 0,17 = (28) 0,8)
(2?) 0,42 X (11) 0,60 = (29) 0,25 '

(24) 0,58 X (9) 0,05 = (30) 0,03

(29% 0,25 + (30) 0,03 = (31) 0,28 , P(Bp/V-)

1.00, - (31) 0,28 = (32) 0,72 P(Rp/V-)

G. Probability of screened, selection for documeAte relevant and, 
non-relevant with respect to the verbalized, request

(14) 0,97 X (28) 0,83 % (33) 0,8l P C r ' V r )
(28) 0,83 - (33) 0,81 (34) 0,02 P(Sf,S/Vr>

(16)' 0,36 X (32) 0,?2 - (35) 0,26
(32) 0,72 - (35) 0,26 (36) 0,46

H. Summary 

Verbalized request
Mot
retrieved Retrieved

Relevant documents

Prior to screening (27) 0,17
. After screening (34) 0,02 (33) 0,8l

Non-relevant documents
Prior to screening (31) 0,28 '

After screening (36) 0,46 ' (35) - 0,26

1+ Measures of recall and precision 

Recall Item (33) = 0,8l

Precision . '

Number in file identified
as relevant (N̂ ) \\ = 539 (est)
Total non-relevant
documents in file (N-) = 6500 (est)

Figure V16
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Total retrieved

Plus

Ny X (33) 0,8l 

N- x (35) 0,26
437
1690

Equals 212?

Precision ratio N x (Item 33)* . i 539 x 0,81 = 0,21
Total retrieved 212?

Figure V,6 Worksheet for Calculating Output from the Retrospective

5.5 OBSERVATIONS AND CONCLUSIONS :

Examination of the data in the table cells (Figure V,5 A - I p. 100- 

104:) provides a useful measure of the performance of the retrospective 

searching or information retrieval subsystem in the Ciba-Geigy library, 

and,in addition to the statistical evaluation, some interesting deduc­
tions can be made from the results.

Inspection of the values in the upper right hand cells of tables A,

B, C ahd D of Figure V$6 p. 100 - 102) reveals values close to the ideal
■ >•

1,0. The indication is, therefore, that the current retrospective search­

ing techniques are effective. The values in the lower left hand cells are 

relatively low, which is an unexpected result, as these should ideally al­

so tend to a value of 1,0. A broad interpretation of this rbsult is that,
i''

given the wrong input, for a significant percentage of tne inquiries, the 

correct output is, nevertheless, achieved. A possible explanation for 

this phenomenon may lie in the fact that, being a special library with a 

circumscribed stock and subject matter, the staff is able to acquire a 

moie intimate knowledge of the library contents, thus enabling them to

Searching Model
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exorcise their own insight in the various stages of an inquiry. This 

familiarity with subject matter is a feature of the special library and, 

similarly* in-depth subject knowledge may assist information retrieval 

performance in other libraries with subject specialist staff e.g. uni­

versity libraries.

Since the probabilities in the horizontal rows of the tables (Fig­

ure V,6 A - b) must add up to 1,0, the values in the upper left-and 
lower right hand cells are very low and relatively high respectively. 

These values require no further comment as they simply confirm the/ob­

servations made earlier.

With reference to section H of the statistical measures (Figure

p.10)), it is seen that the proportion of relevant documents retrieve#
, :

(recall) has a value of 0,8l, which is considered to be very high. %his 

is consistent with the high levels of effectiveness found, #hd with thr 

postulated advantages pertaining to the special library i.e. limited sub­

ject matter and knowledgeable staff. . '

The proportion of non-relevant documents retrieved is, at 0*26* 

relatively high. The indication is perhaps that too many documents are 

retrieved for each inquiry. However, this ia coupled with a high pro­

portion of relevant documents retrieved, and the acceptable level of 

Information retrieval in this pharmaceutical industry library system is 

possibly due to the demands for accurate timeous information because of 

the serious consequences of delay in the dissemination of this inform 
mation in the actual therapeutic situation.



CHAPTER SIX

EVALUATION OF INDEXING LANGUAGE

6.1 MEASURES OF INDEXING EFFECTIVENESS -

6.1.1 INTRODUCTION

The assessment of the retrospective searching process in Chapter 5 

has provided an.indication of indexing performance in relation to both 

indexes ip use in the library system (see Figure V,6 G -  Errors due to 
indexing p.101). In addition, these indexes were evaluated in Chapter 

4̂ (see Tables IV.5 and IV,6 p.86) as regards recall and precision ratios. 
The purpose of this chapter is, therefore, to study both indexes in more 

detail from a comparative point of view in order to pinpoint deficiencies.

6 1The method of analysis used is that described by King and Bryant 

and is described in the next paragraph. Gubsequent sections of this 

chapter describe the data collection, analysis of the data and the de­

ductions mada from the analysis.

6.2 THEORY

6.2.1 GENERAL

The objective of the microevaluation of indexing language in the 

two indexes in use in the library system of Ciba-Geigy, South Africa is 

to establish how well these indexes contribute to the retrieval of in­

formation from the system. It is necessary, firstly, to examine how



well this indexing activity is performed in both indexes in use in the 

library. Secondly, it is necessary to establish how the indexing is 

done. In both indexes in use in the company library, the indexing is 

done by human beings as a result of analytical thought processes, the 

result of the indexing process is the assignment of indexing terms to 

documents for the purpose of'identifying those documents predominantly 

by means of the subject content of the documents. Consequently, it is 

essential, for evaluation purposes, to test how well these indexing 

terms indicate or express the subject matter of each document.

6.2.2 METHODG

In order to test the accuracy of the assignment of indexing terms 

to documents in the collection, an indexor, familiar with the system, 

its users and objectives, has undertaken a comparative study of index­

ing conSlstenoy-and accuracy, where each document has been indexed in­

dependently in both indexes in use in the library system:- vis. the 

Basle-produced Computer-printed index and the South African Catalogue 

card index. %

6^2.2 SELECTION OF DOCUMENTS

Samples for measurement of the consistency and accuracy of index­

ing procedures and for comparison were drawn from recently indexed doc­

uments* i.e. documents indexed during January to October 1978 in the 

South African company's library, which Were also indexed and provided 

by the Basle Documentation Centre on microfiche. These totalled ?8 
items about which comparative data were available. Figure VI,1, a 

Basle Documentation Centre bibliography card, ahowsall indexing terms 

assigned to that document separated by the prefix 601 - 61$ and 701 -
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Figwfo VI,1 Bosjo Documentation Centre Bibliography Card, 
Voltaren 21#

An indexer in the looal company library indexed the documents as

part of the normal workload, unaware that these documents would form
1



parti&f a test to compare indexing consistency and accuracy between in 

dexeijis from the two centres*

I
6.2.4: EXPERIMENTAL DESIGN

jbor the purpose o± this study, it has been presumed that the in-
"j! ' ■dexer^ in the system, both local end Swiss, are university graduates,

as we|Ll as experienced indexers. As the index language in both cen-
1tres Is English, this does not introduce a variable. In order to ex-
I 'amiaeHcomparative indexing, it is important to note errors of omission
ji - .

in ot^er words, to analyse the assignment of indexing terms, (see 

Table|lvi,l below).
(I '

i| , Assigned .

%er?l | Oorractly Incorrectly Omitted
ii |
jj I No, # No. # No. #
1 /Tabid VI,1 Breakdown of Indexing Terms for Each Document

(Omissions i.e..underindexing (column 3) results in missed docu­
ment^, while overlndexing, via. column 2, usually results in false re-

jj
ret̂ fLevals if these terms are used for the search.

j
fj A term by term comparison has been undertaken on a test set of

' #dô iimenta indexed by indexers in Ciba-Geigy, Basle and South Africa 

and'SummariBcd as in Table VI,2 overleaf.
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First Indexer

Second Indexer

Not assigned Assigned Totals

Not assigned Moo , "o.

Assigned / *10 %.

Totals N.o ".i N

Table VI,2 Assignment of Indexing Terms by Neither. Both, or One

of Two Independent Indexers.
Consistency will be measured by the formula ■

0 = *11 / (Mil + Hol + Nlo.>

Substitution in the above 2 x 2 table of an indexing judge for

the second indexer allows the derivation of a measure of indexing ac­

curacy as follows:-

Correct indexing

Indexer Not assigned Assigned Totals

Not assigned *oo *01 “o'

Assigned *io *11 ' : V

Totala ",o * 1  . /

Table VI,3 Ae&igBiaent Indexing Terme - Indexing Jud^e

This table can be described in terms of conditional probabilities 
as follows:^ . '



Indexer

Correct indexing

Not assigned Assigned

Not assigned P 0
Assigned * 2 P3~

Total -
4

P + P_ =  1 P_ + P? = 1o 2 1 3

Table VI,4

Therefore, indexing accuracy day be described as

^3 - ^11 / M.i

6.) DATA COLLECTION

In order to implement a comparative evaluation of the two Indexes 

presently in use in the library system in terms of the theory outlined 

above, it was necessary to establish whether the ?8 documents indexed 
by both centres would constitute & sufficiently large sample for the 

meaningful application of the data in terms of the theory outlined 

above. It was found that these documents provided as many as ll88 dif­
ferent indexing terms for comparison - a sufficiently large sample^ 

Theee terms were then compared for consistency and summarised as in 

Table VI,2,p. 110, Thereafter, the same terms were examined by an in­

dependent judge who grouped them according to the 2 x 2 table, Table 

VI,3̂ 9. 110, in order to establish a measure of indexing accuracy from 
the sample.

6.4 ANALYSIS

The first indexer in Table VI,5 overleaf corresponds to the
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company's indexer in Basle, while the second indexer is the local in­

dexer.

Second indexer

First indexer Not assigned Assigned Totals

Not assigned *00 N=i 89 No. 390
Assigned Nio 946 " n  519 *1. 1265

Totals N 124? .0 N , <to8 N 1655

Table VI,5 Summary of the Assignment of Indexing Terms by Neither,

Both, or One of Two Independent Indexers.

Consistency (C) therefore equals I « U  + SoI + V —  (1)

319 319 
C = ----_ . . —  =

319 + 89 + 946 1)54

I
= 0,24

Substitution of the indexing judge for the second indexer provided the

following results.

Correct indexing

Indexer Not assigned Assigned . Totals

"Not assigned Moo 0 Mcl W M 44 0 .
Assigned *0 299 ■ *11 ML 616 X «

Totals M.o 299 M_t 361 M 660« M

Table VI,6 Assingment of Indexing Terms - Indexing Judge
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Correct indexing

Indexer Not assigned Assigned

Not assigned P 00 ?! 0,4?

Assigned P2 1,0 Pj, 0,53

Total fo * P2 = 1 Pi + P% = i- 3

Table-VI,?

A measure of indexing accuracy is, therefore, found by the equation

S  M11 ----

M.l

P^ = 361

- (2) L:__ -

6?8
= 0,53

6.5 OBSERVATIONS AMD C0N0&08iaN8

Examination of the consistency and accuracy data provides a useful

measure of th& comparative performance of the two indexes and some inte­

resting deductiotia can be made from the results.

If it can be assumed that most indexing errors are errors of omis-
g 2 ' P sion " , th&n & strong correlation is to be expected between (P%) " and

0 as defined iri equations (1) and (2). This is the case with these two
indexes as (P_) 2

p)
' ' * 0,28 is highly correlated with equation (1) C = 0,24.

6.2 Ibid, p, 139



6.6 GIBA-GEIGY LTD; COMPARATIVE INDEXING

6.6.1 INTRODUCTION

The prQceeding GGction has illustrated the basic weakness of the 

Basle indexing system - overihdexing. The assignment &2 too many terms 

leads to false retrievals, but, overall, the basic subject content of 

the documents under discussion was expressed by the use of the same cor­

rect termsi viz. Basle 299 correct and South Africa 317 correct.

It has been found in Chapter 5 (see p. 104) that the overall retro­

spective searching techniques are effective and that relevant documents 

are retrieved by the system, given that the encoded request was relevant 

in 95$ of the queries in the sample. It remains therefore, to examine 

both these indexes in greater detail.

Subject indexing is the key operation in the input of documents to 

the information retrieval system. The index itself is the key tool in 

the retrieval of documents or document surrogates which are relevant to 

the inquirer*s request. By the process of indexing, documents are sub­

divided according to certain characteristics - usually those of author­

ship and subject content. Each'document will be assigned an author 

heading and subject heading/s. In theory, there is no restriction to

the number of subject headings which may be assigned to a particular■ , „ »
document but, in practice, indexing systems usually have limitations 

imposed,p.g. more subject entries will be possible in a computer stored 

system than in a card catalogue because of storage space requirements. 

Each inddx entry assigned to a document offers an access point to the 

document and multiple entries allow multiple access points. There are,
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however, certain,limitations to the mere creation of numerous entries 

for each document. These factors will be dealt with later.

The index is a mechanism which brings together documents of like 

authorship and/or subject content (and separates documents of unlike 

authorship and/or subject content) even if these documents have different 

locations or are temporarily removed from the collection on loan. By as­

signing a number of different subject headings to a document, the physi­

cal restriction of assigning one shelf location to that document is over­

come. The purpose of the subject indexing of documents is, therefore, to 

bring together related subjects and to separate or divide documents ao- 

_cording to their differences. Bowevpr, the chief purpose of the subject 

index must be seen in relation to the information user, and that is to 

provide the user himself with those documents grouped according to like 

characteristics which may be required in response to the user's expressed 

information need.

For the purposes of this study, subject indexing is emphasized i.e. 

the classification of documents according to their subject content. In 

subject indexing, the first step is to make an index description of the 

document to be indexed i.e. to analyse its subject content.- This anal­

ysis is an analysis of the subject/subjects expressed in the document 

and does not demand a knowledge of the subject as an area of knowledge - 

as a discipline. "Bubject analysis thus selects and names subject con­

cepts as they are expressed, and sought, in documents" This state­

ment emphasizes the interplay of searcher, indexer and index.

6.3 BROWN, A.G.: Introduction to subject indexing: a programmed
text. v.l.
London, Clive Bingley, (1976). p. 39(38).



"Indexing is part of a complex of operations carried out in a li­

brary and cannot be properly understood except in its perspective, that 

is, against the background of the overall structure and functioning of 

the library organization." " The survey carried out by Dhattacharyya 

found that, in his sample 'of medical libraries in the U.K., none of 

these libraries used nonconveptional indexing systems such as post-co­

ordinate indexing systems and he discovered that libraries in the life 

Sciences subject field are more dependent upon "effective exploitation 

of the information already held." Of the company indexes discussed, 

all are pre-co-ordinate indexes.

Time spent at the input stage, the indexing, may save on output 

time and effort during the searching and retrieval process. One means 

of time-saving at the input stage is vocabulary control - in which some 

control is imposed on the indexing language in order to encode 

similar concepts uniformly. The size of the vocabulary is important in­

sofar as the larger the number of index terms in the vocabulary, the 

greater the specificity and precision capabilities of the system will be. 

The vocabulary specificity must be directly related to the specificity, 

of requests made to the system. This factor indicates the necessity to 

analyse requests, in order to monitor the need to modify indexing lan­

guage in any system over prolonged periods of operation. .It will prove 

uneconomical to expend a great deal of time developing a more specific 

indexing vocabulary than the level of specificity required by the user 

demands made upon the system.

The development of a comprehensive index entry vocabulary will im­

prove recall and precision from the system, as well as shortening the

6.4 BHATTACHARIYA, K.: op.cit. p. 215.
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indexing process by decreasing the intellectual effort involved in the 

decision-making process of assigning indexing terms. The decisions 

made are recorded in the authority list of indexing vocabulary; suitable, 

entry terms are described; terms not adopted are assigned cross-references 

to the actual entry vocabulary and, therefore, the intellectual decision 

-making process of subsequent indexers is shortened. Subsequent indexers 

merely follow the entry language indicators. A comprehensive, readily 

accessible entry vocabulary leads to economies in the indexing operation 

as well as in the searching process. A controlled indexing vocabulary 

applied at the time of indexing will minimize time and costs at the 

searching stage, whereas free indexing with little vocabulary control 

will maximize effort at the output stage. The number of concepts chosen 

for indexing purposes reflects the degree of indexing exhaustivity and 

if a high degree of exhaustivity is reached i.e. all the important sub­

ject concepts are indexed, this is termed depth indexing.

Indexing systems can be divided into two groups a) those employing 

natural language terms arranged alphabetically and b) classified sys­

tems i.e. those arranged by notational symbols. As the documents to be 

Indexed today contain more complex ideas and information, and are no 

longer restricted to a single field or discipline of knowledge, but are 

inter-disoiplinary i.e. go beyond the bounds of a single discipline, 

they become more complex to index.

Documents such as the fallowing create problems in the choice of 

subject headings and in the recognition of relationships, between things 

and processes, and conditions of things*

"Furosemide compared with hydrochlorothiazide: long-term treatment 

of hypertension."

"Double blind comparison clinical trial of metoprolol versus



propranolol in the long-term treatment of uncomplicated hypertensive 

patients."

"Interactions between environmental chemicals and drug biotrans­

formation in man."

"Failure of 2h [^c]- amincpyrine breath test to demonstrate 

microsomal enzyme induction by glutethimide."

"Plasma protein binding of maprotiline in geriatric patients - in­

fluence of cL. - a^id'glycoprotein."

"8erum rifampicin concentration related to dose size and to the 
incidence of the 'flu' syndrome during intermittent rifampicin adminis­
tration."

Gome systems establish rules for the expression of the relationships of 

complex subjects. It may be possible to specify the kinds of relation­

ship and to translate these into indexing language e.g. the hierachical 

relationship between 'medicine' and 'anatomy' i.e. the genus/species 

relationship - medicine (genus); anatomy (species). This type of re­

lationship must be distinguished from the relationship between a subject 

and its properties or operations.

Banganathan conceived the idea of facet analysis in which every 

subject may be subdivided by five characteristics of division - its' 

personality, its physical matter, its energy (operation), space, and 
time. i.e. P M # 8 T
For example, the properties of steel Include its: 

tensile skrbngth 
sheer strength 

compressive strength 

ductility

temperature susceptibility

Personality foci
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The operations which may be performed on steel include: 

bending 

cutting

drilling  ̂ Ener®  f00i 

rolling

A hypothetical document with the title:

'The effect of ductility in determining the minimum radii 

for bending steel sections* needs to be indexed to express 

both the particular property of steel - its ductility - and the opera­

tion of bending which.is performed upon it.

There are two approaches to the indexing of composite subjects.

The first is to regard composite subjects as units i.e. analyse them in­

to single concepts, then select a representative term from the indexing 

vocabulary for each concept, and lastly arrange these terms in order as 

determined by the structure of the indexing language. This system is 

called a pre-co-ordinate system. Difficulties may arise from the imposed 

structure should the subject headings used as a search basis differ from 

those of the system.

(Secondly, complex subjects way be approached in another way, namely, 

by abandoning the use of structure and by filing descriptions under each 

single concept. In searching, single concepts have to be combined other­

wise it would result in precision failures. This combination of single 

concepts which are then matched to the request, is known as co-ordina­
tion or more correctly as post-co-ordination.

Post-co-ordlnako indexing systems facilitate information retrieval 

by increasing access to subjects in documents by providing more access; 

points - every word chosen by subject analysis is available as an access
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poiht. An exhaustive pre-co-ordinate index contains many subject head­

ings but the chanoes of false co-ordination in searching are increased, 

unless links and role indicators are used to prevent confusion between 

nuances of meaning of a specific topic and to specify the meaning of a 

term relating to that topic.

e.g* cooking in oil i»e. frying 

solvents for oil 

the' processing of oil

!%he classified index which has an alphabetical subject index guide 

to the classified sequence falls outside the scope of this work as there 

is no classified index in use in the company library,

6,6.2 CIBA.-GEIGY SOUTH AFRICA: INDEXING

It has been pointed out that "most libraries using post-co-ordinate

indexing methods have tended to generate their own lists [of subject
f ^headings], perhaps using one of the major lists as a model." This 

was also the case in the pre-co-ordinate index in this library. Index 
Medicus list of medical subject headings was considered as the

model, but was rejected for a number of reasons.

Xe&H is the "standard subject heading list for the subject cata-
6 6 r '1loging of books in the library " | National library of Medicine, U.8.A.J

Me8H was not sufficiently detailed in its pharmacology subject headings.

6*5 FOSKETT, A.C.: The subject approach to information. 3rd ed,
London, Clive Bingley, (̂ 1977) p. 409,

$.6 MEDICAL subject headings 1975.
Index Medicus 16(1, part 2); vii, 1975*
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e.g.

Dihydralazine aee under Hydralazine.

BothtnaBe drugs are Clba-Geigy preparations. It,would be confusing to 

find papers on both located under o'le preparation only. In addition, to- 

date, there are 18$4 documents on hydralazine alone and this figure ex­

cludes books and in-company reports. MeSH does not allow sufficient 

subdivision under the drug to suit information requirements in the 

pharmaceutical industry.

company library authority list of subject headings covers the 

medical, pharmacological and pharmaceutical subject fields and is con­

tinuously updated and revised.

6,6.2.1 VOCABULARY CONTROL

Entries under synonymous terms were eliminated by the use of see 

references and relationships between terms were indicated by means of 

see also references.

Because of the complexity of the subject content of many of the 

documents in the library's holdings, it was necessary to index as ex­

haustively as the manual card system would allow. As the document may 

deal with several themes, these may need to be divided into themes and 

then linked together so as to avoid confusion and irrelevant recall 

e.g. "Serum rifampicin cqncontration related to dose size and to the 

Incidence of the 'flu' syndrome during intermittent rifampicin 
administration."

Unless "'flu' syndrome", in this instance, is linked to "intermittent 

rifampicin administration" the system will allow the retrieval of docu­

ments dealing with influenza - (virus infection), rather than flu



syndrome, which Is an adverse drug reaction occurring only with an inter­

mittent rifamplcin dosage. This would result in a number of 'false drops 

or 'misses' with resultant recall and precision failures.

It is, therefore, essential that the indexing language should ac­

comodate relationships between concepts or themes and indicate such re­

lationships as are necessary to avoid irrelevant recall, (see p.125-1)4)

The use of;title words for indexing is common, but is only useful 

for retrieval purposes if the words in the title accurately express the 

subject contents of the document. Frequently, title words need to be 

transformed to retain consistency of indexing, in the manner specified 

in the authority list.
e.g. "Antidepressant drug trials", "anti-epileptic trials", "anti­

hypertensive drdg trials". The entry term in the vocabulary is "clini­

cal trials" which does not express the category of drag tested. Pre­

ferring the broader term, &n this case, will not lessen the recall of 

relevant documents, although it will affect precision.

The purpose of controlling the indexing vocabulary ie to ensure 

consistency of expression of oongepte by tM system indexers into lan­

guage which will indicate to the searcher all possible entry point# to
"

the subject themes contained in the indexed documents in,the system.

The searcher is referred from those berms not in use, to those indexing 

language access terms wkich will facilitate the searching process.

Certain controls over natural language were instituted in the 

authority list. This involved the elimination of synonymous terms 

such as

bilharzia and schistosomiasis
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kidney and

respiration and

liver and

Hansen's disease and 

heart and

hyperactivity ' and 

hypokalaemia and

renal

ventilatory function

hepatic

leprosy

cardiac

hyperkinesia

potassium depletion

e»g.

Truncation is another means of standardising different word forms.

CHILD for children, childhood

It is frequently necessary to associate two terms and in certain 

cases word pairs allow more retrieval precision than each term singly, 

e.g. Allograft rejection

Hypertension pregnancy 

Anorexia nervosa 

Anxiety neurosis 

Body temperature

In three of the above examples there is an intersection of two classes, 
shown schematically as

Body Hypertension Pregnancy

whereas the remainder are more correctly represented as follows:
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Allograft

Rejection,

In the first instance each of these groups form a class, whereas in the 

second instance attributes of the concept are shown. The problem of re­

lating concepts will be dealt with under Chapter 6.6.2.2. p* 125.

Most concepts are denoted by nouns, and certain activities may be 

denoted by gerunds e.g. stuttering, poisoning, weeping, learning, dream­

ing. Adjectival descriptions may then be added, 

e.g. Epilepsy, chronic

Epilepsy, myoclonic 

Gout, acute 

Gout, tophaceous 

Haemolysis, acute 

Hallucinations, visual 

Hypertension, severe 

Psychosis, chronic 

Purpura, thrombopenic 

In this list, the singular form of the noun is usually preferred, not 

the plural:

Pregnancy not

Infection not

Kidney not

Certain exceptions do exist:-

e.g. Malformations not Malformation

Warts not Wart

Pregnancies

Infections

Kidneys

I



Veins not ' Vein

The spelling of various medical terms differs
- Mi.e.g. Hyperuricaemia and . Hyperuricemia

Oedema and JWdema

Orthopaedics and Orthopedics

Haematology and Hematology

It is evident that a user searching under-edema IAmerican spelling) 

would need to be referred to the preferred spelling, oedema,

6.6,2.2. RELATIONSHIPS

There are two kinds of relationships between terms; viz. the per­

manent relationship between terms denoting related subjects, such as 

eye, vision and ophthalmology: and the association of otherwise unre­

lated terms into composite subjects: e.g. the history of medicine, the 

pharmacology of oxprenolol, the gas chromatographic determination of 

hydrallaaine. The former relationships are known as a semantic rela­

tionships, while the latter are syntactic relationships, which repre­

sent temporary associations of terms.

Semantic equivalence relationships have been discussed above (see 

Chapter 6.6.2.1, p. 123-5)" These decisions on synonyms, preferred 

spelling, and acronyms (e.g. REM (rapid eye movement) sleep) have been 

incorporated into the list of subject headings. The equivalence rela­

tionship indicates that there is more than one way of expressing the 
same concept, « The indexing language, therefore, specifies the prefer­

red term and makes provision for users who might search under the al­

ternative term by means of cross-rofcrenoes from the non-preferred 

term to the preferred term*
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Bilharzia

Ventilatory function 

Milk

Phantom limb 

Inaomnia 

Tolerance 

Worms

Equivalence relationships lead from the non-preferred, term to the 

preferred term, as distinct from hierarchical and affinitive rela­

tionships which may require cross-reference in both directions.

Eclampsia see also Pregnancy Pregnancy see also Eclampsia

Ehrlich ascites tumor see also Carcinogenesis see also Ehrlich
Carcinogenesis ascites tumor

Fever see also Pyrogens
Temperature

regulation

^ye see also Vision Vision see also Eye

Fractures see also Orthopaedics Orthopaedies spo also Fractures

Myocardial infarction soo also Coronary heart disease see also
Coronary heart disease Myocardial infarction

Potassium depletion see also Hypokalaemia see also Potassium
Hypokalaemia depletion

Pyrogens see also Fever
Temperature
'regulation

Temperature
regulation see also Fever

Pyrogens

see Schistosomiasis

see Respiration

see Breast milk

see Pain, phantom limb

see Sleep

see Drug tolerance

see Helminthiasis
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Tachycardia see also Heart rate Heart rate see also Tachycardia

Hierarchical relationships are shown in the following Way:-

81eep stages see also Narrower Term REM sleep

Pharmacology see also Narrower Terms Pharmacodynamics
Pharmacokinetics

Drug
metabolism see also Narrower Term Half-life

i.e. the genus/species relationship is expressed/

pharmacology (Genus)

mode of action drug metabolism drug absorption drug excretion 
(Species) (Species) (Species) (Species)

or
pharmacology (Genua)

Pharmacodynamics 
(Species)

Wholo-part relationships, ae in the example below, are regarded as 

hierarchical relationships.

Heart (Genus)

Pharmacokinetics
(Species)

Atria
(Species)

Ventricles
(Species)



Conversely* broader terms were also indicated where it was felt that, 

by specifying this relationship, searches should be widened in order 

to increase recall.

e.g. Potassium depletion see also Broader Term Electrolyte dis-
turbancee

Rheumatoid arthritis .see also Broader Term Arthritis

Osteoarthritis see also Broader Term Arthritis

Agranulocytosis see also Broader Term Blood

Antidepressant drug 
trials see also Broader Term Clinical trials

Neurodermatitis see also Broader Term Dermatitis

Micromelia see also Broader Term Congenital mal­
formations

Precision is, of course* lowered if the broader term is used in search­

ing, but, in some cases, this was found to suit the users of this li­

brary.

Affinitive and associative relationships are shown by means of 

see also referencos:-

Ehcopresis see also Delated Term Enuresis

Catalepsy see also Belated Term Narcolepsy

Associative relationship are shown by the same means:-

Platelet aggregation see also Belated Term Thrombosis

see also Related Term Allograft rejection

accessibility is related to the network of cross-references, it 

is interesting to note that the Basic computor-printcd index has no 

cross-references which, therefore, hinders user access to the index.



129

Inversion was used to group related terms.

e.g. Epilepsy, childhood

Epilepsy, grand mal

Epilepsy, masked

Epilepsy, myoclonic

Epilepsy, petit mal

Epilepsy, psychomotor

Epilepsy, temporal lobe

The above are all co-ordinate species of the genus epilepsy.

Further inverted phrases occur:-

Peritoneal adhesions Adhesions, peritoneal

Alcoholic delirium Delirium, alcoholic

Aplastic anaemia Anaemia, aplastic

Ankylosing spondylitis Spondylitis, ankylosing

Phobic anxiety Anxiety, phobic

Neurogenic bladder Bladder, neurogenic

The reason for these inversions is: the underlined terms are elementary 
subjects, with adjectival descriptors frequently in the generic rela­

tionship to the terms. ij

A document with the title 'The excretion of drugs in milk' was in­

dexed as 'Drug excretion, breast milk' thereby expressing a relation­

ship link between 'drug excretion' and 'breast milk' which is necessary 
unless precision is to be affected.

In the treatment of composite subjects, two kinds of relationship 

are important in the searching process i.e. the semantic and syntactic.
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The latter ia the more important in this subject field, as syntactic 

devices help to improve precision. A particular concept may not fit 

into the same category, depending on its role in the document being 

indexed. An example of this was the different role of 'oil' shown on 

p. 120. It is necessary to distinguish between oil as a product, raw 

material etc. These roles may be indicated by a symbol or by altering 

the relative position of the term. In this list, the roles are indi­

cated in the form of subheadings.

e.g. Drug

absorption

antagonism

combination

comparison

concentration

determination

excretion

interaction

metabolism

potentiation

resistance

regulation
tolerance

Anxiety, Neurosis,
neurosis obsessive-compulsive

Consistency must be attained in the authority list by controlling 

syntactic equivalents, therefore, the combination order of composite 

subjects is specified in order to ensure that the composite subject is 

always indexed consistently regardless of how it was expressed in nat­

ural language by the author. The user undertaking a search needs to 

know whether he has found all similar documents indexed consistently.



Consistency is a key feature of indexing language which affects re­

call and precision. Combination order may create problems in the pre- 

co-ordinate index, whereas in the post-co-ordinate index these combin­

ations occur at the moment of searching and there is no problem that 

the combination order may not suit the user as in the pre-co-ordinate 

index.

, The other problem in combining concepts in the pre-co-ordinate in­

dex is that this creates access via only one term in the fixed combin­

ation order filing of terms. In other words, the network of cross- 

references from other terms in the combination should cover the subse­

quently combined terms, otherwise they will not be found directly in a 

search. This is the fault of the Basle computer-printed index and will 

be discussed in the next section.

It is, however, rare to find a combination order to suit all users. 

This problem has been partly overcome in this indexing system by provid­

ing as many headings as are thought necessary and by allowing the link­

ing of the company's drugs to the headings in a separate sequence in the 

card catalogue,

e.g. A document with the title

"Interpersonal problems in narcolepsy" was indexed in the two 
company indexes as follows:

- (sQG Table VI,8 overleaf)
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Ciba-Geigy Basle:**
subject headings

Ciba-Geigy Gouth Africa:- 
subject headings

Generic name Narcolepsy

Comparison, methylphenidate Tofranil - narcolepsy

Ritalin - narcolepsy

IND/P8Y/narcolepay Drug comparison, Ritalin

Tofranil - drug comparison,
Ritalin

Table VI,8 Comparative Indexing of the Same Document

It is evident that more combinations occur in the South African 

company index. In addition, the combination order 'IMD/PSY/narcolepsy' 

indicates an access point to narcolepsy which is obscure as there is 

no cross-reference from 'narcolepsy' to 'IND/PSX/narcolepsy'. In the 

company's Basle-originated index there are three access points, as op­

posed to five in the local company library index. The provision of 

fewer access keys renders the former index less easy to use and more 

liable to recall and/or precision failures. The fact that the former 

index is computerised would seom to indicate that more access points 
per document would be facilitated, yet, in this case, the same docu­

ment accessioned three months prior to its receipt on microfilm from 

the Basle Documentation Centre was given two additional headings in 

the manual system.

Another document entitled 'The drug treatment of phantom limb 

pain' might be thought of as Pain: drug treatment

Pain, phantom limb 

but has bee# indexed under specific drugs:-



Anafran.il - pain, phantom limb 

lofranil - pain, phantom limb 

Pain, phantom limb 

with a crosG-rdferenoe

Phantom limb pain see Pain, phantom limb

A more complicated composite subject such as "gae chromatographic 

determination of the secondary amine alprenolol ae ita trifluoroacetyl 

derivative, at nanogram levels in biological fluids" needs to be search­

ed for under a combination of terms.

'gas chromatography, alprenolol, metabolite, determination (drug 

determination), biological fluids' where gas chromatography is the 

method used in the detection of the metabolite of alprenolol in bio* 

logical fluids. Certain hidden relationships need to be expressed by

the indexer i.e. the fact that the trifluoroacetyl derivative is a

metabolite of alprenolol i.e. whole-part relationship.

In this case the acceas points are:- 

alprenolol - drug determination

alprenolol - chromatography

The particular chrowatogra&hic method is unimportant, as is the meta­

bolite of th& drug, in the'context of the usovo' roquirrmonke from 

the system. The omission of some possible access points may lead to 

recall and precision failures but, in practice, the non-use of chains 
of torms docs not ooem to affect bho operating efficiency of the in­

dex (see Ch&pter 5 p» 101),

An example of the de&_eo of indexing exhaustivity attained in the 

indexing of composite subjects is seen in the indexing of the follow­
ing document:



"Aatiplatelet drugs - a new pharmacologic appraoch to the preven­

tion of thrombosis',' in whioh title words are supplemented by terms or 

concepts taken from the text of the document. This is known as en­

riched title indexing and improves information retrieval from indexed 

documents. i

The index entry terms were:-.

Thrombosis

Platelet aggregation L

Drug comparison, aspirin j 

 ̂ Drug comparison, dipyridamole

Drug comparison, clofibrate
1 :

Drug comparison, dextran

Amaurosis fugax .

Cerebral ischaemia 

Where a document mentions or deals with a company product, Anturan, 

this product is assigned to a separate sequence in the card catalogue 

with a link to the relevmt preferred index term e.g. Anturan - throm-

k s .

6»6.2.3. CONCLUSION 'i.

Decause of the large number of documents stored in the library, 

whioh the user will not have read and which are unfamiliar, the in­

dexer must consider the potential user when analysing the documents 

for indexing. The indexer, therefore, indexes according to the ac­

tual users' backgrounds and thus chooses indexing terms which will bo 

more likely to allow access to the documents in the store than if the 

indexer were to index according to the text of the documents only. 

There is, therefore, a reasonable relationship between the anticipated 

search terminology and the subject content of the documents. The



judgement of meaning and the significance of words plays an important 

part in the recall function of the system and the authority list of 

terms guides the user to the indexing terms in use in the system. If 

the indexer comes into contact with the users, this facilitates the 

addition of terms, to the authority list, which are non-significant for 

indexing purposes, but are used by the inquirer to verbalise his re­

quest i.e. the actual vocabulary of the user. As the indexers in this 

library handle most of the inquiries, this has facilitated the addition 

of these non-significant indexing terms to the authority list of terms.

6.6.3 CIBA-GEIGY 8WIP2ERLAND: INDEXING

The alphabetical list of terms currently in use in Switzerland 

was developed by Oiba and adopted by Ciba-Geigy from 1971 onwards. It 

covers the medical and pharmaceutical subject fields. There were some 

inconsistencies in indexing vocabulary in the printed indexes dating 

from the early I960'8* These inconsistencies have mostly been recti­

fied in the later annual indexes sent to group companies.

The list of indexing terms is not supplied to group companies as 

it is not expected that they will index documents: it is considered 

that their recall needs will be met by the use of the annual computer- 

printed indexes. This, in practice, is not always the case, as current 

information requirements cannot be met because of the time delay in

both the receipt of the microfilmed documents and the Indexes to their
/!

contents. There is, however, a current awareness:',bulletin, the Litera­

ture Bulletin, from the Pharma Documentation Centre, Basle, which is 

received weekly and helps to meet the need for current information.



The computer-printed indexes form pert of a computerized infor­

mation retrieval system operated from company headquarters in Basle. 

Current accessions of periodical articles, theses, abstracts and con­

ference proceedings are provided to group companies on microfiche. The 

year's accessions of items on company pharmaceutical products are in­

dexed and the annual indexes:are provided by the middle of the follow­

ing year. In other words, there is an eighteen-month delay in the re­

ceipt of a cumulated index covering the previous January's documents. 

The library's holdings of documents on microfiche is large in compari­

son with its book and periodical holdings. An effective index is, of 

necessity, a prerequisite for access to the information contained on 

microfiche.

6.6.3.1 VOCABULARY CONTROL

There are many inconsistencies in indexing vocabulary to be found, 

particularly when comparing the early and recent indexes. This has 

often presented a barrier to inquirers unfamiliar with the index.'

Examples of inconsistencies in language usage in the earlier an­

nual indexes (circa 1963 - 196$) follow,

COMPARISON WITH CHLORPROTHIXINE

COMPARISON WITH COMPLEXING AGENTS ^

COMPARING WITH DOI ...

COMPARISON WITH OTHER ANTIHYPERTENSIVE DRUGS, 

compared with the lator . ^

COMPARISON/BWADTKININ 

COMPARISON/DIET 

COMPARISON/FRUCTOSE 

C0MPARI80N/FRUSEMIDE
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C0MPABIS0N/HI8TAMINE

The subject index sequence of the 1964 index shows further incon­

sistencies

ELECTROLYTE/K/, EFFECT ON 

ELECTROLYTE/NA/, EFFECT ON 

E&ECTROLYTES/3ERUM/, EFFECT ON 

in the use of both the singular and plural forms of the noun 'electo- 

lyte'.

Furthermore, there are antonyms such as

S.T.R. / RELEASE 

which are obscure and are not cross-referenced.

Chemical formulae are used inconsistently, 

e.g. EXCRETION/NA/, EFFECT ON

EXC&ETION/NA/, IN THE DRINE/EFFECT ON 

and C0MPAR1SQN/8ALT meaning sodium

COMPARISON/DIET/LOW NA 
and C0KE/8E0W SODIUM not SLOW NA.

The earlier indexes use:

SALIVARY GLAND 

SALIVARY GLANQ/STRUOTURE 

SALIVA/FORMATION 

while the 1977 index uses 

SALIVARY GLAND 

and SALIVATION.

Other inconsistencies include the use in the later indexes of 

the term 'patient' with links to various disease processes, which are
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not regarded as helpful in information retrieval, mainly because these 

links serve little purpose in the context of actual inquiries. This 

term was not used in the early indexes, 

e.g. ' PATIENT/MOT/AMFUTATION

PATIENT/MBT/DIABBTE6 MELLITU8 

PATIENT/PGY/DEP&B86I0N (1977 Index)

More examples in inconsistencies follow. Index dates are enclosed

in parentheses.

ADMIN/OPAL (1967) mid ADMIN/ORAL

ADMIN/PER 08 (197?)

D08E-RESP0NSE RELATIONSHIP (1977) mid D0SIS-RE8P0N8E

RELATIONSHIP (1977)

METABOLISM/MILK (1977) and MILK/CONSUMPTION (1977)

PSYCHg/AGGRESlVENEGG (1977) and PSYCHE/ AGGRESSIVENESS
(1977)

Synonyms have been eliminated,

e.g. KIDNEY not Renal

SCHISTOSOMIASIS not Bilharala

HEART not Cardiac

HYPERACTIVITY not Hyperkinesia
RESPIRATION not Ventilatory function

Spelling of medical terms has been standardiaed, and the Swiss in* 

dex-profcrs the English spelling of medical terms to the American, 

e.g. OEDEMA not Edema

HAEMATOMA ' not Hematoma 

BEHAVIOUR . not Behavior



Other i&coneietencies occur in the indox terminology for experi­

mental works in animale. In one case, there is

HOART/RATE/ANIMAL BXP., while under 's' is found

SALIVARY GLAND/ANIMAL EXP., ae well as

SPE01E8/CAT

GBECIBS/DOG
8PB3IE8/GUINEA-PIG

SPECIE8/GUINBA-PIG/AN%MAL EXP.

$PB3IE8/lNVmTEBRATES/0rm! 

iSPmiES/MOUBE 

. 8PBCIES/RABBIT 

:SPEC1E8/RAT 

GPECIES/GEBEP, then '

;'6PLEEN/ANIMA1 EXP.

The recall of a hypothetical document about animal experiments on heart 

r a t e  w o u l d  b e  possible, in theory, provided the a e o e s e  p o i n t 9 1 1 E A E 1 1/  

RATE waa,located, but the precision ratio would almost certainly be low 

as a number of documents indexed under the more obvious SPEGIES access 

point would need to be checked and considered for relevancy. Perusal 

-of the documents indexed under dPECIBG/GUINEA-PIG and 8PBCIE8/Gt)lN#A. 

PIG/ANIMAL EXP. show that both documents described experiments in 

guinea-pigs only and the reason for the vocabulary difference remains 

oabcuro. Similar inconsistencies in indexing language abound from 

1963 to date.

6.6.3.2 RELATIONSHIPS

The later annual indexes show a considerable improvement in depth 

of indexing. Not all those changes have resulted in improved accessi­

bility e.g. the term HYPERTENSION is now expressed as IND/OIR/HYPER-
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TENSION. What has occurred is the disease has been linked to the bod­

ily system affected i.e. the circulatory system 'CIR',IND is the ab­

breviation for indication and its very use frequently results in access 

point inconsistencies, e.g. IND/KIDNEY DISEASE and KIDNEY/FUNCTION 

might occur in the same product sequence. In the above instance, there 

is no cross-reference from this concept to the second term.

Table VI,9 overleaf shows how pathology indexing terms are sepa­

rated throughout a sequence by the inclusion of a relationship to the 

field of medicine or medical speciality which deals with each, 

e.g. DER - dermatology, NEU - neurology, P8Y - psychiatry, GIB - circu­

latory system. It is evident that, as these terms are not rotated, 

ANGINA PECTORIS is not found in the alphabetical sequence under 'A', 

but is obscured under IND/CIR. Thus the user of this index becomes 

confused at all the possible access points and the relevance predicta­

bility of the index is lowered.

A further example of obscurity of access point in these indexes 

is illustrated by an inquiry in which a veterinary practitioner wished 

to know whether a particular drug could be used for a dog with biliary 

fever. The index does not list veterinary indications and all entries 

under IND were checked. The alternative entry point was 8PEC1E8/D0G 

which yielded results. Eventually, upon perusing the actual micro­

fiche summary a relevant document was found. This was a linkage fail­

ure in the index and indicates that the relevance predictability of the 

index was, in this instance, poor, (see Keen, E.M). Keen explains 

relevance predictability as "the intelligibility to the searcher of 

what ho finds in an index,the end result of a search may be judged 

by the accuracy of the searchers' prediction that citations perceived 

to be relevant do prove to be so when the full document is obtained ' 

and examined. A high relevance predictability would mean that more
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1 N0 CX DC E N G L I S H  » KEY I N D E X I N G  T E R M S  3 1 , 1 2 . 7 4 / J

C 9 4 4

G O H B . / H Z S r A H f N K / A N l M A L  E X P .  .0497
C O K D . / H Y D R A L A Z I N E  

0 5 1 1

C O M B . / H Y D R O C H L O R O T H I A Z I D E
0 4 9 0  0 5 1 1  0 5 2 5

C O H B . / H Y D R O C H L O R a r H l A Z I D G / E S l D R E X
0 4 9 1

C O M P , / Z S O P R E N A L I N E
0 4 7 6  0 4 0 3  0 4 9 6  0 5 2 0

C O M O . / I S O P R E N A L I N E / A N I M A L  E X P .
0 5 2 2

C O M B . / K
0 4 9 9

C O M S . / M E T H Y L D O P A  
0 4 0 9  0 5 2 3

C C M D . / N I T R O G L Y C E R I N  
0 4 0 6

C O H O . / N S / C N S / E C T
0 5 2 6

C O M O . / N S / C N S / E C T / A N I M A L  E X P .
0 5 0 9

C O M B . / N S / N L R V E S / S T I H U L A T I O N / A N I M A L  E X P .
0 4 7 7

C O M B . / N S / S Y H P A T H E T I C / S r i M U L A n O N / A N I M A L  E X P .  
0 4 0 5

C 0 M D . / W S / V A G U S / 9 L 0 C K A D E
0 5 2 0

C O M D . / N S / V A G U S / S T I M U L A T L O N / A N I M A L  E X P .
0 4 6 5  0 5 2 1

C O H R . / O n C f P R K N A L I N E / A L U R E N T / A N I M A L  E X P .  
r 0')05

C O M D . / O R T H O S Y A T I S M
0 4 0 3

C O M B . / P H E H 1 0 1 A M I N E  
0 4 9 6

&  Cumulated Index - Produot 944 (TRASICOP)
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often than not a citation perceived to be relevant proves to be so: 

the relevant judgement can only be made on what the index provides, 

the index terms../" * The difficulty in determining the access point, 

as in this instance, indicates that this may have proved to be the rea­

son for the students' low recall and precision ratios using this index 

in the experiment described in Chapter 4 (see p. 86).

There are no cross-references from the non-preferred to the pre­

ferred terms. Hieraohical relationships are, however, sometimes shown, 

e.g. BLOOD PRESSURE/BLOOD VE88EL8/ARTERIE6 

BLOOD PRESSURE/BLOOD VE88ELS/VEINS 

The above example shows a whole-park relationship.

Blood Vessels

Arteries Veins

Similarly, there are examples such as:- 

HE&RT/ATR1UM 

HBART/VENTRICLB 

HEAHT/MYOJARDIUM 

and EXTHEMIT1E8/AWM
EXTRBMITIB8/LE0

6.? KEEN, E. Michael: A retrieved comparison of six published
Indexes in the field of library and information science. 
lii: Unosoo bulletin for libraries 30(1)f 30, 1976.



' and. EYE/AQUEOUS HUMOR

EYE/PUPIL

Further examples of hierarchical relationahipa are expressed:- 

PSYCHE/AGGRESSIVENESS 

PSYCHE/ANXIETY 

'P8YCHE/ATTENT1VENE&8 

PSYCHE/CONCENTRATION 

P8YCHE/DRIVE 

P8YGHE/R0811LITY 

PSYGHVMEMOPY 

P8YCHE/MOOD 

P8YCHE/PER80HALI1Y 
PGYCH^/SOCIABILITY 

and TE81/COOMBS
TEStc/immoioGiCAi 

TE8T/PSYCHOLOGIGAL 

as well as:

GPmiES/GAT

SPECIES/CR1GKM

8PB3IE8/D0G

8PK:IE8/m)G

8PEC1E8/GUINEA-P1G

8PE01E8/M0NKEY

8PECIE8/M0U8E

8PEC1E8/RABBIT

8PB3IE8/RAT

BLOOD PRESSURE/DIASTOLIC 

BLOOD PREBSUm/SYSTOLIC 

It is aeceesary to distinguish between the measurement of blood
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pressure in the various bodily positions. This relationship ie not 

expressed., as there is merely an alphabetic arrangement of terms under 

'Blood pressure*.

. , ; BLOOD EREG80RE/MEASUREMENT

then BLOOD PRESSURE/SITTING
BLOOD PBEPGUEE/STANDING 

BLOOD PRESGURE/SWPINE 

This relationship ought to have been expressed as:

BLOOD PKBSSUag/MEASUBEMENT/SITTZNG eke.

Within the product sequence, terms are arranged alphabetically, 

and strings of terms expressing hiGrachical relationships as well as
■

associative relationships are frequently interspersed throughout the 

sequence.

e.g. IND/PSY/SLEB# DISORDERS under '1'

and 8LE8P/AWIMAL EXP. under *8'

6.6,3*3 CONCLUSION

The non-use of crose-references hinders the formulation of a logi­

cal search strategy in these indexes, 'hoe chosen for the search 

strategy frequently need to be discarded and new oaea substituted un­

til an access point ia found. Thus the searcher is sometimes compelled 

to atudy the entire alphabetical sequence under one product in order 

to ensure that important indexing terms have not been omitted from 

the search strategy* Naturally, this is time consuming and ineffi­

cient and a reason for recall and precision failures. Index accessi­

bility is therefore poor, particularly with regard to compoeite sub­

jects. Combination order Is inconsistent and although it is rare to 

find a combination order to suit all users, it ia apparent that this 

has become a barrier to the effective use of these indexes.



6.6.4 GEIGY, UNITED KINGDOM: INDEXING

6.6.4.1 INTRODUCTION

Ah in-house computerised information retrieval system - in use 

from about 19?0 - was developed to bridge the gap between the devel­

opment of the Ciba-Geigy, Basle, Medical Documentation Bystem for the 

Geigy range of drugs. This information system was discontinued in 

1973 when the Basle Computer-printed indexes were issued to cover the 

Geigy product range.

The system was computeriBed wi+h the main sequences being: author, 

'World Health Organisation International Classification of Diseases' 

codes, keyword, and product sequences. It was intended to provide a 

variety of sorted sequences not possible in a manual system.

Incorporated into the system was the ability to search for cited 

authors, "for example, if a certain author has done a standard work 

in a given sphere of a company drug then it is not unreasonable to as­

sume that, where he is quoted in another paper, then this and follow­

ing papers..,, [may] have some bearing on the [original] work".

This allowed searches for work on a given subject by means of biblio­

graphical citations.

6.6.3.2 VOCABULARY CONTROL

It seems, however, from the computer sequences that no control

6.8 MD01 Supplement, [unpublished]
Macclesfield, Geigy [n.d.] n.p.



Was used to standardize the terminology e.g.

SIDE EPEEOTS and

SIDE-EPEECT8 are both used, and one finds 

PRIOR THERAPY and 

PRIOR TREATMENT 

as well as:

INTRAVENOUS INFUSION^

INTRAVENOUS INFUSIONS 

also REITERS DISEASE " REITER'S DISEASE 

REITERS SYNDROME REITER'S SYNDROME

6.6.4.%, RELATIONSHIPS

There is a long list of abbreviation, keys (key letters) which al­

lows for the expre&si&u of different kinds of relationship within the . 

document indexed. These are index language devices which are used in 

association with the index terms to broaden or restrict class defin­
ition.

D - Drugs mentioned, but without a specified link to the 

company product. h

DA - Additional drug to the company drug.

DO - Drug coiAjK'ured with the company drug.
DO - Other drugs.

DP - Drug given prior to the company drug. )

E - Effect of the company drug.

I - Indication for which company drug was given.

0 - Other indications.

R - Reaction to company drug.

RD - Reaction therapy.



BE - Test for efficacy.

TI - Test for indication (diagnosis)

TR - Test for reaction.

The ability to express these relationships is important if precision is 

aimed at.

The type of scientific study mentioned in the document was indi­

cated by means of oode letters, linked to both subject anf roduct.

For example:-

D - Double blind study 

G - Group 

G — Gase 

M - Mention only 

R - Review 

P - Preclinical 

0 - Original

In addition, the printed sequences were able to serve as 8DI services, 

alerting individuals within the company when a particular document or 

documents fell under their subject responsibilities. Certain key let­

ters in a specific column on the computer print-out provided this data.

There were seven sorts on the computer which produced the follow-i
lag data:-

1) Abstracts for the Medical staff.

2) Abstracts for the Marketing department.

3) Abstracts for the Medical Documentation Service.

4) Product Indei.

5) Key Letter Index.

6) Key Oode Index.
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7) Key Word/Phrase Index.

Additional information, each aa the language and country of origin of 

documents Could also be specified.

The printed, alphabetically arranged key word seqence does not 

use key words only, but also'phrases. Inversions occur, similar to 

those found in the earlier Basle indexes, 

e.g. RESPIRATORY SYSTEM - EFFECT ON 

RETICULAR FORMATION STIMULATION 

RNA SYNTHESIS - INHIBITION OF 

SEDATION THRESHOLD TEST 

SENSITISATION TO 56T OF FUNDUS STRIP 
SEPTIC SHOCK. BETA HAEM0LYT1G STREPTOCOCCI 

The first, third and fifth examples express cause-effect relationships.

Genus-Species relationships are shown by means of punctuation: 

e.g. SARCOIDOSIS

SARCOIDOSIS, PULMONARY 

and TUMOUR - MOUTH

TUMOUR - PHARYNX 

TUMOUR - LARYNX ^

There are inconsistencies, however, in the expression of this relation­

ship:
via. TUMOUR OF VULVA 

and CANCER, PAIN

PAIN OF CANCER

Nevertheless, the genus-species relationship is usually indicated 

by means of punctuation (the comma or hyphen). ^



Examples of tho types of inquiry which may be answered using the 

index are as follows:

a) Has Tegretol been used to treat herpes zoster pain?

Key letter I (indication) under Tegretol is checked and 

provides the following: herpes zoster

neuralgia* poet hepetic

b) Has a company antihypertensive drug been suspected of 

inducing diabetes?

The drug i.e. product sequence is consulted and key letter 

R for reactions is checked.

c) What are the methods 6f analysis for Pertofran?

The product sequence is again consulted, but, this time, 

in conjunction with the keywords 'analysis', 'chromato­

graphy' * 'electrophoresis' etc.

d) Have Tofranil and tri-iodothyronine been given together?

' . In the product sequence, under Tofranil, the key letter

DA is sought and checked for mention of tri-iodothyronine.

6.6.4,4 OONCLU8ION

Although, in this system, considerable time will be expended at the 

input stage, it nevertheless results in increased precision being at­

tained. This index allows tho varied arrangement of concepts occurring 

in composite subjects, and, as such, improves the performance in re­

trieval compared with the Basle Computer-printed index. This system 

has almost eliminated the difficulties which arise from an imposed 

structural arrangement of the single concepts of composite subjects.

The multiple sorts achieved in a computerized system confer this ad­

vantage. _ .
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6.? OBSERVATIONS

From Both the subjective and objective microevaluation of the two 

current indexes and the third discontinued index, it is apparent that 

there is a considerable variation of approach in the indexing of medical 

and pharmacological terms within this single organization. Each index 

possesses some favourable characteristics, not least the Geigy, U.K. in- 

dex wilich allows the varied arrangement of single concepts occurring in 

composite subjects.

As regards indexing consistency, the South African index performs 

favourably. Its use in conjunction with the computer^printed index pro­

vides sufficiently comprehensive subject coverage of commonly indexed 

documents. The disadvantages of the Swiss index have been highlighted 

from a user access point of view.

It remains to relat- index efficiency to system operation as a whole, 

(see Chapter 5) and it seems that the onus for the effective operation of 

the indexes rests on the trained information staff, without whose subject 

knowledge the present operating effectiveness of the system would not 

have been achieved.

The performance effectiveness of the system in respect of user sat­

isfaction is dependent upon user-judged relevance of Information to ex­

pressed need and the indexes are important system subcomponents. The 

Bouth African index offers the user ease of access to the indexed docu­

ments, whoroae the converse is true of the Basle Computer-printed in­

dex.
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CHAPTER SEVEN 

OONGIRSION

In previous chapters, the strong points and shortcomings of in­

dexing and information retrieval in the library at Ciba-Geigy Ltd., 

South Africa have been indicated. The overall retrieval capability is 

better than the performance of one of the subcomponents, the Basle- 

produced computer-printed index as indicated in Chapters 5 and 6.

Yet the use of these facl.l tea depends only to a small extent on 

their efficiency, measured from Certain system characteristics. The 

effectiveness of the system depends on the extent to which the system 

characteristics correspond with the situation of the user, and on how 

much the potential user is willing or able to make use of the service.

As has been noted in Chapter 3, these users of this pharmaceutical 

information-storage and retrieval system are widely dispersed through­

out Southern Africa* The question arises, therefore, of tailoring ex­

isting national information facilities to suit these needs locally.

The problem, to date, has been tho lack of sufficiently sophisticated 

drug information centres to provide quick reference results to drug and 

therapeutic problems encountered by the medical profession. In Britain, 

over the last few years, more and more drug information centres have 

been sot up, often regionally, In South Africa/ however, there have 

been some attempts at establishing Poison Centres on a provincial hos­

pital level, with but one embryo ' comprehensive drug information ser­

vice' attached to the Pharmacology Department of the University of Cape 

Town. The raison d'etre for this latter centre appears to be the



provision of drug safety information including drug side effects, ad­

verse drug reactions and drug interactions. It is apparent that there 

remains some apprehension, in this information field, that the pharma­

ceutical industry has some bias in the provision of information as re­

gards the safety of its products. This fear is, to a large extent, un­
grounded, however, because of the answerability of the industry to the 

licencing authority, the Medicines Control Council, for the efficacy 

and safety of all ethical preparationa. This body calls for altera­

tions to Information about the drug in package inserts should use re­

veal new or altered tolerability and aafoty data.

Sio.ce the thalidomide disaster, there has been a growing public 

consciousness concerning drug safety. Mora and moro governments have 

laid down strict drug safoty and efficacy standards before the drug may 

be registered and marketed. Hand in hand with the growing emphasis on 

drug safety and efficacy hae been the growth of information centres 

providing information on drug safety. Many of these information cen­

tres operate a 24-hour service in order to provide immediate informa­

tion on drug incompatibilities, poisoning antidotes and chemotherapy.

As mentioned above* similar centres exist in South Africa, but with the 

wain emphasis on poisoning by dmgw and chrwtcole. e.g. Addington Hos­

pital, Durban. It appears, however, that these services will iemain
V

fragmented, because of their dependence on provincial authorities. It 

remains tb be seen whether any national body such as the Department of 

Health; or the Medical Reeoareh Council could fund or organise a wide­

spread drug information service - if indeed, thlo did not conflict wikh 
ita objectives.

The necessity for such a service is well evidenced by the number



of inquiries reaching this one pharmaceutical company. To date, three 

other euch companies have established information centres under trained 

Information staff. These companies are all multinational companies and 

have back-up information services overseas. This factor illustrates the 

difficulty a local drug manufacturer would encounter, with no technical 

experience or information to build upon. South Africa is (it present 

witnessing the emergence of what are called 'generic' manufacturers.

These are the producers of generic so-called 'equivalent' drugs. Once 

the patent of an original drug has expired, these manufacturefs produce 

the drug and market it at reduced prices. This is partly facilitated by 

the fact that they have had no need to fund the extensive research pro­

jects which are involved in discovering, developing and testing the drug 

for efficacy and safety. It is also facilitated by the fact that most 

such manufacturers-.do not provide back-up information to the medical and 

pharmdcy professions. In fact, they are often unable to draw on the 

technological information available and developed by the drug innovator. 

It is perhaps for this-reason that the existing industrial drug infor­

mation centres may be called upon to provide published documents on drugs 

other than their own, often via inter-library loans.

The paucity of trained information staff in the field of pharma­

cology may partly explain why members of the medical profession have 

increasingly begun to utiliae those existing industrial information cen­

tres. This goneraliaation cannot be verified, but seoms to be applicable 

to this centre*
The growth rate of this library is, to some extent, an indication of 

both the increase in documentation in this field and the increased user 

demand placed on this library from within and without the organisation 

itself. The growth fate is currently 12# and is calculated as follows:



Annual rate of growth for:

A Books

B Reports

C Periodicals

the overall growth rate is the mean of A, B and C.

A Books = 6

B , Reports = 18 #

G Periodicals = 15 #

6 + 18 + 1$ = 13 #

■' 3

The overwhelming problem of' coping with the mass of publications 

in this subject field has led to the use of computerisation in infor­

mation processing at the Basle Documentation Centre. The service func­

tion of the local library also dependent upon the services of highly 

trained information staff and more sophisticated information systems 

wiilch offer the following facilities; current awareness systems; large 

holdings of serial publications for wide coverage of pharmacological 

literature; specially designed subject indexes to facilitate access to 

the often complicated composite subjects in documents dealing with 

pharmacology; comprehend)vu coverage of the world literature in this 

subject field,

It seems, therefore, that the medical and pharmacy professions' 

demands on this centre for Information on pharmacology and therapeutics 

are increasing, A large proportion of the journals subscribed to by 

the library arc held in other medical libraries, but aa this centre is 

geared to the provision of information relevant to the inquirers'



atated information needa, it is being approached for citations in answer 

to actual inquiries. The emphasis on the service function of the centre 

distinguishes it from most local medical libraries in that a great deal 

of searching is undertaken by the subject specialists on behalf of the 

clientele.

Co-operation in this subject field has been suggested by the Medi­

cal Library Association of South Africa, which has suggested the compila­

tion of "a list of medical, health sciences, biological sciences and re­

lated research institute libraries with notes on their resources, specia-
71lities and types of service rendered". To date, nothing has come of 

this, and those libraries which are organised already co-operate through 

the national inter-library loan service, and contribute their serial 

holdings to Publications in South African Libraries - (PISAL) and book 

holdings to 0N1CAT.

In certain pharmaceutical companies in this country, pharmacists, 

control the information function. Thi* has meant that co-operation in 

the form of the submission of holdings to PISAL and UNICAT may be ruled 

out as the pharmacist may have no knowledge of the existence of these 

vehicles for co-operation. This has been verified in both the lists of 

PISAL and UMICAT contributors.

In limited instances, the Ciba-Geigy information staff have been 

approached by trained librarians for advice when these have begun setting 

up new information services in othor pharmaceutical companies. In some 

oases, the existence of a collection has become apparent when the Ciba-

7.1* Medical library association of South Africa newsletter 3* 1, 
' ' ' ' 1976.
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Geigy library service has been approached tb assist with an inquiry.

The problem regarding co-operation between libraries within the 

pharmaceutical industry lies in free access to material. With the 

fierce competition in marketing drugs, no pharmaceutical company li­

brary will provide information - even from leading medical journals - 

on its products to another pharmaceutical company. Hence, evenif this 

information was published in widely read journals, it would be classed 

as confidential and not available to outside parties in the industry it­

self. Co-operation in the subject fields of interest to the pharma­

ceutical industry may never come about, unless placed under the aus­

pices of some non-involved group or body, such as the Medical Research 

Council - which has already taken the lead in linking up with the MEGLAR8 
network and expanding this link to include the University of the Wit- 

watererand Medical School Library. Costs will, however, affect the ex­

pansion of information networks such as this. This pharmaceutical com­

pany has planned the introduction of an information network for opera-
■ I

tion in the clinical pharmacology subject field. The expected opera­

tion date is set for early i960. It is anticipated that this inter­

active system will increase the information demands made on the service, 

but that there will alao be a corresponding benefit to the users within 

the company itself as well as the medical profession who already draw 

on the resources and services of this one system to a considerable ex­

tent.
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