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PREFACE

THE INTERNATIONAL Conference on General Principles of The-

sauri Building, organised in Warsaw from 23rd-27th March 1970

by the Documentation and Scientific Information Centre of the

Polish Academy of Sciences, was attended by 33 participants

from 13 countries. The aim of the conference was to holdawor-

king discussion on problems essential to the building of the-

sauri, a uniform comprehension of which would make it possible

to build them in a manner ensuring easier communication and

exchange of information between information systems covering

different ranges of subject matter, and using different langu-

ages.

This being so, the agenda provided only for a brief presen-

tation by the participants of their particular views on issues

whic;:i were in principle set out in the questionnaire, and most

of the time was spent in discussing these matters. But other

questions could be and were raised.

With a view to clarifying the ideas and meanings ascribed

to particular terms, the conference discussed primarily the way

these terms are to be understood. The terms included the essen-

tial ones such as "thesaurus", "descriptor" and "ascriptor"

/ "non - descriptor " /, and a great measure of unanimity was shown.

The fundamental elements of which thesauri should consist were

also discussed. Special stress was laid on.methods of thesauri

building, selecting and qualifying descriptors, their structure,

interrelations and determination.

T4p conference discussed the building of monolingual the-

sauri and some problems of polylinguel thesauri, debated the

UNESCO publication "Guidelines for the Establishment and Deve-

lopment of Monolingual Scientific and Technical Thesauri for In-

formation Retrieval: third draft", and tabled a number of amend-
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'lents and remarks. Varying points of view were expressed on

thesauri, their structure, methods of building and even their

very essence. As the causes of the differences were exposed,

there were chances to resolve them.Partial agreement on some

basic formulations was also reached.

In publishing the preliminary material on the conference,

its course and results, I would like to emphasise that these

were only made possible by the dedication, effort and goodwill

of the participants. I hereby thank them all. I would also

like to express ny deep gratitude to Professor Janusz Groszkow-

ski, President of the Polish Academy of Sciences,for his active

support and for his opening address. And I must also praise the

important contribution to proceedings made by the conference

secretary, Mrs. Barbara Krygier.

Kazimierz Laski'
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25th March; Morning Session - Jacobus Gravesteiju

Afternoon Session - Thomas S. Aitchison

26th larch; Afternoon Session - Donning Spang-Sanssen

27th March; Morning Session - David C. leeks
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COIPSSEICS ORM

1. The role of thesauri

2. Terminological problems

a. The definition of a thesaurus

b. The definition of a descriptor

c. The definition and name Of forbidden terns

d. Vhat should be demanded in order to accept a tern as a

descriptor?

e. The terminology of cross-references

3. Constructional problems

a. Which elements should be included in a thesaurus?

b. his should s descriptor be built?

4. Methodological problems

a. Methods of building thesauri

- for given thematic ranges

- for overlapping fields /with other thamatics/

- of multilingual thesauri

b. The methods of building descriptors

5. Conditions which descriptors and thesauri Mumk..fillfil in order

to ensure their inter-branch and inter-language correlation

6. Conditions which must be fulfilled by descriptors and thesauri

as tools far turther.dwvelopment-at information

7. Cmgenisational problems

a. His to organize the popularisation of methods agreed, to

give thmakhe level of recommendations

b. Roe to organize work in order to facilitate or sake pose.

ible the building of correlated thesauri
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OPENING ADDRESS

I take great pleashre in opening this conference, one of

the first devoted to the building and development of thesauri.

I an also very pleased to greet the representatives of coun-

tries with varying attitudes to the problems of science 'and

scientific information.
Despite all differences, the main tendency is towards co-

operation, especially in the scientific field.

Scientific information is, of course, the basis of research.

Without accurate information on the state of a given field of

science, without sufficient knowledge of trends in other fields,

without the recording of new achievements, scientific research

cannot be practically efficient -- it cannot yield good results.

Developments which should be known to scientific workers

and to economists take place in different countries; are worked

out in differing languages and in different tields. The disse-

mination of such information precisely sad quickly,aud meeting

all practical needs, is not a simple problem. Only systems

which have similar means of determining the content of documents

tandem unambiguous method of inquiry can assure success.

And here I come to the main aim of today's conference. At

the present stage of development of seleutitic intonation and

technical methods at the disposal of the retrieval systole the

most effective methodological tool to enable the precise seems-

sent of information, documents and retrieval seems to be pre-

cisely-the thesauri.

There is still a danger, however, that the thesauri elaboe

rated in various countries and fiolde spontaneously, with only

a small degree of co-ordinated activity, though strew:lie-Lae

the information system within the frasaworks for which they

are designed, may create additional linguistic, Seater-trench

sad even inter-institutional barriers against a free :low of

information.
The task before the ambers of this conference is to con-

tribute to overcoming such barriers, or at least to reduce thee

8
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to manageable proportions. This is a difficult and ambitious

task. I believe, however, that considering even the practical

difficulties which are yet to arise, a great deal can be done.

I also hope that the presence at this conference of re-

presentatives of UNESCO, DOW and FID -- organisations with

great international authority -- will contribute to overcoming

those difficulties.

I am happy to have the opportunity to wish the debates

every success -- is terms of concrete results -- and I also

hope that even if the planned aim is not fully achieved, at

least a worthwhile approach will have been made.

Now, since work is not the only thing in life, I also

rust that you will spend your free time enjoyably, and may

your memories of this visit bring you to Warsaw again in the

future.

Once again wishing you fruitful discussions, I now give

the floor to the organizers, and declare the conference open.

Prof. dr J. Groszkowski

President

of the Polish

Academy of Sciences



AN NUS TO QUESTIONNAIRE ON THESAURUS PROEMS

Thomas N. Aitehisonx

1. Definition of .a thesaurus,

A thesaurus is an alphabetical listing of concepts /i.e.

descriptors / which provides structural and relational infor-

mation about the concepts. A list of terse which does la

include structural and relational information is gpl a the-

saurus, even though it includes detail of synonymous terms.

It is merely an alphabetical list of subject headings or an

alphabetical list of descriptors.

- Which structural elements issemantic. syntactic. etc./

should be included in order to be able to call a given

construction a thesaurus?

A thesaurus should include the followings -

a/ Concepts /i.e. ,descriptors /arranged in alphabetical order

is/ Details about each concept, i.e.

/i/ Synonyms, alternative word forms,near synonyms,etc.

Per example:-

AUTODOBILEk

UP Neter ears

with reciprocal entry

Was OARS MI
AUTOMDBILBB
/UT mm590411/16* for'/

/11/Elerarchical for structural/ relationships.

AUTONOS1MES

DT Motor vehicles

Institution of Electrical Engineers London.

3.0 0'
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NT Estate cars

/BT represents "Broader term".

ET represents "Narrower term"/

/iii/ Relationships other than hierarchical. There are

a wide variety of related terms, which may be

roughly classified into groups, such as "thing/

part", "thing/property", "process/agent", "thing/

application" to name only a fes.

For example; -

Thing /part

DIESEL ENGINE

RT Pistons

Thing/property

Pistons

BT Wear resistance

Property /process

WEAR RESISTANCE

BT Testing

/ET represents "Related term"/

Which elements. factors, influence the organisation of

the thesaurus?

a/ Subject field

/i/ General vs. specific subject fields.A thesaurus

in a specific subject field will cover the subT

ject field in greater detail than the general

thesaurus. Some relationships betWeen concepts

are peculiar to a specific subject field. The

same terms in a general thesaurus might not dis-

play the specific relationships.

/ii/ Differences between specificsubject fields.

Some subject areas have more precisely &Pitiable

descriptors than others /i.e. "hard" versus

"soft" language types /. In some subject areas

synonyms abound, whilst in others.they are not

so common. In some subject fields the related

terms and generic structure are more obvious

than in others.



b/ ZconomiC considerations

If costs must be kept low, this influences the speci-

ficity of the concepts selected and the number of re-

lated terms which are introduced.

Row should the degree of complexity and the cumber of in-

formation items, contained in a thesaurus be evaluated?

The more specific the concepts selected and the more

highly "pre-coordinated" the descriptors, the more comp-

lex the thesaurus will become and the more terms it will

include. A thesaurus in which the terms are at a "low
level of Pre-coordination"/with complex terms being con-

structed from these simple concepts at the indexing :Wage/

will have many fewer terms than those with "highly pre-

coordinated" concepts. The disadvantages of low pre-

coordination level concepts is that frequently-sought

concepts are not included in the thesaurus and the des-

cription of the subject field is incomplete. If a con-

cept is not listed, related concepts cannot be shown.

There is need for research to find the optimum level of

specificity /i.e. pre-coordination level /.

2. Is the concept of a thesaurus
sufficiently complete and

u nivocally and exhaustively
defined, or does it

n ecessitate further analysis?

Further analysis is required on the following points: -

a/ Rules for the selection of related terms AT/. At prer

sent the choice of related terms seems, to be made

haphazardly. Where thesauri are constructed on a classi-

fied basis some help is given in ibis problem,but there

are relationships Which cut across hierarchical groups

which can only)), identitie4 by those with.a good know-

ledge of the subject field. It may he'ihat it is impoe-

sible to draw up detailed rules for selection of related

terms.
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b/ Selection of specificity and pre- coordination level of con-

cepts. /see above/

Thesaurus /classification systems. Advantages/disadvantages

of combining thesauri with classification systems. Problems

in construction and use.

Advantages.

/i/ Thesaurus and classification in a combined system com-

plement each other. The classification provides a vi-

sual display of subject fields showing hierarchical

and other relations whilst the thesaurus acts as an

index to the classification and at the same time ensu-

res control or synonyms and indicates related terms

which cut across the hierarchies in the classified

schedules.

-4./ A thesaurus/classification system is a multipurpose

tool which can be used for the arrangement of books on

shelves /because it includes notation/ and for conves-

tional .classified cntalogues. Using the descriptors it

may be used for poet - coordinate systems and for compu-

ter searching.

c/

3.What is the role of a thesaurus?

direct use in information and retrieval systems

a/ For controlled retrieval languages. Provides lilt of

controlled desCriptors for indexing and searching. It

also provides generic and relational imtormation which

allows:tor generic posting at the indexing stage, and

manipulation of tlia qUestion at the searching stage

/i.e.:the searchsay be made broader or more specific

by, use- if, relatiOneblis shown in the the-

saurus 7!and more eibiustive by drawing upon related

terms /.'

b/ Natural langiage pysteis. Thesauri can be used to

SUggeSkalternatiie terms etc. in campiling search for-

UulatiOne in natural langlige. Adiffereat type of the -

saurus may be required fta free-text imarahingf but

no research has been done,as yet on this problem.

13



0+ISIMema.nmenewnrwmat

-13-
in development of scientific information.

The listing of scientific terms showing structural and re-

lational information reveals interdisciplinary relation-

ships. Unfortunately thesauri are always lagging behind'

scientific developments.

4. Methods of construction
of thesauri

Methods of compiling thesauri

There are obviously many: this is a personal view.

a/ Definition of subject field.

b/ Classification of subject field into main groups or fa-

cets.

a/ Collection of concepts /descriptors/ in each subject

group or facet. Terms obtained from the literature,from

other thesauri and classification systems, dictionaries

etc. - also from subject experts.

d/ Tabulate data on each concept. Find synonyms, etc.

e/ Arrange concepts in detailed classification within each

main subject group: this will assist in distinguishing

hierarchical and other.relationahips.

f/ Arrange terms alphabetically. Insert mi entries and

check that BT/NT and ET entries are reciprocal.

Possibilities and advantages of automation in compilation

of thesauri

The advantage of automatic compilation is that it ensures

full reciprocity and avoids errors. It also takes much of

the manual drudgery out.of thesaurus compilation. Automa-

tion should also facilitate up-dating And allow frequent

new editions.

5.Conditions which deseriplto re an d
thesauri must fulfill in order to
ensur thsir itter-braneh an d
inter- language correlation

Inter-branch oorrelation can best be achieved if the` the-

saurus is compiled with the assistance of A elassificationsom-
i)

14.- ..
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tem. This will reveal that many concepts have applications in

more than one subject area and may fit into several hierar-

chies.

6. Conditions which must be
fulfilled by descriptors
and thesauri as tools for
further development of

information

a/ Thesauri must be easily up-dated. They must be hospitable

to new material. Technology is changing so quickly that

thesauri can never keep up. There should be frequent new

editions. This should be less expensive with automated com-

pilation.

b/ The change to natural language retrieval systems /which is

likely to cone about with increased mechanisation/ may de-

mand i new type of thesaurus. More synonym dictionaries

may be required, and at the same time a larger number of

specialised thesauri - which must be rapidly up-dated.

f' f
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SOME OBSERVATIONS ON THESAURUS PROBLEMS

Rolf Janette

1. Definitions

Concept,: Mental idea of material or immaterial object based on

common characteristics which are usually formed by abstraction

and found identical.

lam: Berne given to a concept and consisting of one or more

words.

pescristor: Univocal representative of a concept in a

documentation system. The descriptor can bo a fired term

preferred term"/ or any other designation.

Thesaurus: ?or purposes of information storage and retrieval a

thesaurus is an orderly compilation of concepts

o represented by as many synonymous terms as possible in oue

or more languages,

o in which homonymous terms are specially marked,

o in which a descriptor univocally represents a concept, and

o in which semantic relationships between concepts are registered.

Relationships can be derived fivaithedefinibions oftteconcepts.

2. Structural elements
of a thseurus

Be ore determining theorganisation of a thesauSue and its

structural elements, it will be useful to considertheprincipal

Badische Aullin- A. Sode-Pabrik AG, AL/Dokumentation, C 6 6?

Ludwigehefenilbein.

1F
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role of a thesaurus in documentation. The main object of a

thesaurus is to facilitate information retrieval.Therefore the

following truism holds:.

A documentation search asks for concepts rather than words.

The questioner has an idea of the facts wanted, but the way in

which the facts are expressed in a document or file does not

usually matter much. Any arbitrary formulations in the docu-

ment or inquiry must therefore be eliminated, i.e. reduced to

the level of the concept.

Concepts as elements of information retrigmalaretherefore

the basic elements of a thesaurus. Because concepts are expres-

sed by words and a number of synonymous terms may stand for a

single concept, the conceptual level must be specially identi-

fied. Other measures that enable terms to be clearly assigned

to concepts include:

o Homonymous terms should be identified. Short additions in-

dicating the different meanings will do away with homonymi-

ty and establish clear assignments.

o For retrieval purposes it is convenient to use a designa-

tion that univocal]; represents a concept and is called a

"descriptor ". It is of minor importance whether this des-

criptor is a preferred term, a concept number or a syste-

matic notation, although of course a notation inconvenient

in that it indicates not only the identity of a concept,

but also its hierarchic relationships with other concepts.

The basic information contained in a thessUrus includes

not only means of identifying conceptUal levels, synonyms

and homonyms, their assignment to conceptspandtis designations

of descriptors, but also the semantic relationships between

concepts, especially the hierarchical relationships. They form

the essential framework in ate organisation of concepteamiplay

a decisive part in information retrieval. ftery question is

bound to incorporate hierarchical element*, either because nar-

rower concepts have to be taken into account or because the

inquiry is re,mtirely broad, i.e. starts at a higher level to

avoid loose .

As regards the construction of thshierarchy it should be

noted that conceptual reality is polyhieremehin in =earn and

"1
,L, .1.
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,...emomm'etrnflt,"APMr.

manifests itself in netlike connections. Polyhierarchy means

that a concept can be assigned not only narrower concepts but

also any number of broader concepts.

Other useful information in a thesaurus includes foreign,

language equivalents, different spellings, definitions of con-

cepts or explanations, importlant sources of conceptual informa-

tion and aspects of subordination of concepts.

An example of a thesaurus structure is described below. It

has been prepared at RASP and adopted by IDC Internationale Do-

kumentations -gesellschaft ffir Chemiea. For each concept all

pertinent information is registered together in a specific

sequence. To enable the information to be processed by computer,

every item starts with a symbol identifying the various entries.

The total amount of information for each concept is called a

"concept set". The various entries in the concept sets of the

IDC Thesaurus are listed in Tabli 1.

The concept entries were made as versatile as possible to

enable all details available to be readily incorporated without

loss of information and to provide for amy future .extension to

new fields of activity. The first entries are intended for the

registration of synonymous terms in different"leiguages. At the

end of each concept set are the directly related concepts,abm's

represented by one of the synOnymous terms. Polyhierarchical re-

lationships exist where a concept is assigned more than one

broader concept.
The middle of amy concept set is reserved for additionalin-

formation, such as definitions and sources. Under entry. "K"

each concept is assigned to one or sore concept fields which ors

based on aspects of concept categories and enable concepts to be

preordered by subject groups as the thesaurus gran.'- Assignment

to concept fields is by means of predeteriined symbole compu-

ting of two capital letters /e.g. PO a properties, optical/.The

IDC Thesaurus covers about 40 concept fields which are Important

in chemical domentation. Figure 1 shows some concept sets ta-

ken from the concept area "Optical Properties".
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Begriffebenennungen Concept Terms

B Benennungen in Deutsch: Synonyme and Quasi-Synonyme

Terms in German: Synonyms and near-synonyms

C Benennungen in Deutsch: Unterschiedliche Wortformen and

Schreibweisen - Terms in German: Different Forms of

the Same Word and Different Spellings

E Benennungen in Englisch - Terms in English

F Pranasisch French

I Italienisch Italian

Spanisch Spanish

N NiederlIndisch Dutch

.P Portugiesisch Portuguese

Zuatzliche Information Additional Information

D Begriffsdefinition - Definition, "Scope Note"

H Hinweise zur Benutzung - Instructions for Usage

K Begriffsgebiets-Einteilung /2-stellige Symbole/

Concept Field /Two-digit Symbols/

Q Quellen-Kurzangaben - Coded References

Beziehungsbegriffe Relation Concepts

ttbergeordnete Begriffe: Generic Concepts:

O Oberbegriff Broader Concept

8 Verbandabegriff Total Concept

Bezugebegriff Reference Concept

Untergeordnete Bogriffe: Specific Concepts:

U Unterbegriff Narrower Concept

T Teilbegriff Part Concept

Z Zugehbrigkeitsbegriff Accompanying Concept

G Gegenbegriff Opposite Concept

Verwandter Begriff Related Concept

/Begriffssatzende Concept Set Ending/

Tab. 1 Angabenkategorien der BegriffssEtze des IDC-Timmanrus

Table 1 Entries of "Concept Sets" in IDC Thesaurus

19
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3. Computer m.ethods in thesaurus
compilation

Computer methods of processing thesaurus information will be

described below with reference to the IDC thesaurus.

The concept sets are punched on cards and fed to the compu-

ter, which assigns a serial number /"concept number"/ to each

concept set and carries out various checking operations such as

whether

/1/ any terms fed in are already available in the thesaurus, or

/2/ any terms specified as relation concepts have themselves

been defined as concepts, i.e. occur under the categories

for synonymous terms in another concept set.If not, the program-

me adds the missing concept together with the appropriate re-

ference and a concept number. Otherwise the computer checks

to see whether the reciprocal relationship is available and

adds it, if necessary
/"mutual completion of concept sets"/.

Concept fed in
Check

3 fuel cit10611"
E fuel oil

U fuel oil 175st77* 0 fuel

The checking programmes
ensure that all semantic relation-

ships are completed and all terms, including those in the ca-

tegories of concept
relationships, occur as synonyms of a con-

cept.
The completed information

canbe printed out in ordered ar-

rangement, classified by concept groups and completed with an

alphabetical list of the synonymous
terms Specified in the sub-

ject section. Fig. 1 is a specimen of this section, while Fig.2

illustrates the alphabetical
register. The computer printouts

nave the trouble of setting up and maintaining a card index

which in the initial phase would have to be continuoualy impro-

ved and completed.

A disadvantage of thesaurus organisation is that the rela-

tionships given for each concept always indicate only one hier-

archical level. Therefore a computer programme has been dove -

.20
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RNGAEENKATEGORIE K / EC SEITE

001106

U
U

U

V
V
V

OPTISCNE AKTIVITAE7
OPTISCNE DRENUNG
OPTISCNE ROTATION
OPTISCN AKT1V
OPTICAL ACTIVITY
OPTICAL RCTATORy POWER
VERMOEGEN, DIE SCNNINGUNGSESENE LINEAR FOLARISIERTEN LICHEES
OPTISCH ZU ETCHER
CO
AEC 2.992 - BEI 347 - CIS 2E, 404 - P1 39, 75 GM 47.19.A
NW 3/2.425 - RI 36:16, 41, 213, 219 - ROE 513604 S8 lA
STLI2 345 - UL 13.42
STERECCHEMIE
SPUIFISCME DRUM
MOLCKOLAICS CRENVERNCEGEN
1INKSOALNENC
RECHTSGRENENO
NUTAROTATICN
ROTATIONSOISPERSION
NOLERuCL-ASYMPIETRIE
CIRCULAROICNROISKUS
OPTISCHE ISOMERIC

000372
00043E
0015.93
0015;4
001595
001598
001E97
001525
001599
002155

0C1557 8 FARBAENOERUNG
K EC
U THERNOCNROMIE 000425
U PHCTOCHROMIC 000428
U PIEZOCNROMIE 000422

001562E PHOTOCUNINEUENZ
E PHOTCLUMIHESCENCE
C AUSSENCUNG VON STKAHLUNG ANCCKEGT CuRCN AES01101CRTES LICHT
K 80
O Au 2.630 - ENS 88941 - GM 47.31.8 - ML 729 - ROE 02.3780

LUNINESZENZ 000430
U FLUORESZENZ 0000E5
U FHOSPHORESZENZ 000431

001563 8 CMCMILUNINESZCN2
CHENOLUNINESZEN1

C CHEMILUNINESCEN2
E CHEMILUNINESCiNCE
o AUSSENUUNG VON ST1411E1.10 ItC17 unTEAHALe us CLOUT/SPCA/17UP

INFCLGE CHENISCNER UNSET2UNGEN
K CO
K IC
C ABC 2.820 AC 651572 - CES 224 - EMS 81140.- GM 47.31.1

- $02 612.3780 - U.I 140328

Pig. 'I IDC Thesaurus; arrangement by concept fields, within
'fields by ascending concept numbers
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Pig. 2 Alphabetical indir of IJC Thesaurus
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loped at BASF which on the basis of the relationship entries

enables the thesaurus concepts to be printed out in the usual

hiceArchical arrangement. The individual concepts, represented

by concept numbers and synonymous terms, are listed systema-

tically in separate lines, hierarchical levels being indicated

by indentation. Capital letters preceding the terms indicate

the different types of subordination /cf. Fig. 3/.

4. Use of a thesaurus in
a computerized documentation system

There is yet another aspect to the computer processing of the

IDC Thesaurus. The thesaurus is an integral part of a computeriz-

ed documentation system213 for the storage and retrieval of con-

ceptual information. The alphabetically-sorted thesaurus tape is

used for computer classification of terms that have been fed in.

A brief outline of the procedure is given below. The concep-

tual information which represents the contents of a document is

written as clear text on coding sheets ,,"indexing"/.The wording

of the concepts is free within certain limits governed by rules.

The newly-fed terms are alphabetically sorted and then matched

against the alphabetic thesaurus tape. All new terms are printed

out and pass to the thesaurus specialist for checking, editing

and incorporation into the thesaurus. This is followed by compu-

ter checking, up-dating and arranging operations. By comparison

with the up-dated alphabetic thesaurus tape all terms onthefae

tape can be replaced by concept numbers end later by hierarchical

notations and thus standardized:.

The procedure is illustrated in Fig. 4 in a simplified flow

chart which shoea two cycle processes, the storage and thesaurus

cycles which meet where thL two tapes are correlated. It will be

seen that the IBC Thesaurus is an open concept system which is

kept constantly up-to-date owing to the automatic feedbaCk.All

improvements in and additions to the hierarchical structure can

be subsequently transferred to 'he entire file. In ttesway,not

only is the information kept up-to, -date, but also the system can

be adapted to future requirements.
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The fact that there is no fixed vocabulary is also an ad-

vantage. To cut out errors in formulating the contents of do-

cuments, particularly apt terms can be used and new concepts

can be fed in without any delay. The thesaurus being nultilin.

gual, indexing is independent of language. Classification and

coding of concepts have to be done only once, and.then they

take place automatically with always the same results.

5. General prmises nd problems
of thesauri building

5.1 "Pre - coordinated" concepts or splitting into ."post-

- coordinated" concepts

One of the more serious problems is the recognition and

handling of compound or "pr-coordinated concipts.1". compound

concept is meant a concept which can be Mentally split:up into

separate concepts, the mentaliddition of which is certain to

lead back to the initial concept. Accordingly, a single led.-

pendent and unambigous concept is to:be looked .upon'as-the

smallest' conceptual unit whose further mental separation is

poiutless..

The problem apparently is that it is notpessible-to find

an absolute standard for defining a-demarcition between adagio

concepts and compound concepts, the definition of deMireation

depending on the user's point 'of view. In docimentetion the

definitioWdependa.upon the requirseenta ot intOrestioa retro-

vsl..
Ins worm of concepts the:Maio betweem.hierafthy .end

.coordination is dote/pined br the degree of subdirisionotow.':

.00pts. Concepts which are dissected do not.,wdat in the Ao-.

swum. as snob. Synonyes,:4etinitione and hiarerohioet reit-

!seventy* cannot be registered. Dissection at fineeptivisteo-

tom with the bluer* of ibhainagitinetiou system.

Ionia diesetion intiniame indircinCend.tbeneurehbolir,

gag, it is necessary to establish certain rile*: tend* 000

:account the. eiguitioatoWot hierarchy for *Win' at ton..
oents and tor intoreatiowrstrierat. On the othirAmediii Se:

important to orridor.whother eenpoundeonoeptisit inr, shoe*

-".
.
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be entered into both file and thesaurus if the combination of

their basic concepts /,post-coordinated concepts/ can be stored

just as unambiguously and appropriately. In ;try case a clear

distinction shoUld be made between the mental dissection of con-

cepts and the purely linguistic dissection of compound terms or

words.

Under the indexing rules of IDC the basic policy is to dis-

sect concepts only to the extent that the original conceptual

connection in the context is not lost and there is no change in

meaning. Each of the single concepts, when considered out of

context, should have professional information value and be de-

finite in scope.

5.2 Treatment of synonyms and homorqms

The question of conceptual unity also appears Wconnection

with synonymity, i.e. when it is to be decided whether terms

should be registered as synonyms or quasi-synonyms for a parti-

cular concept or whether they designate different concepts. In

linguistics the opinion is held that there are no true synonyms

and that each term stands for a new and independent concept. In

documentation, where the emphasis is on practical usefulness,such

rules are too strict. In checking terms for synonymity the que-

stion is not only whether differences in the definitions of the

concepts can be detected, but also whether usage differs in the

literature and whether any difference is relevant for informa-

tion retrieval purposes.

While synonyms are independent of context by definition, ho-

monyms depend on the context and should therefore be identified

as such during indexing. In the thesaurus the best way to cha-

racterise homonyms is to write a parenthetic expression behind

the term; this expression should contain a conceptual limitation.

in the form of an explanatory word or at least a number. In the

IDC system the parenthetic expression causes the computer to

issue a message when the thesaurus is matched against the new

storage tape, so that homonyms may be recognized and brought into

an unambiguous form on the storage tape.

If thesauri of different Scientific fields are to be compa

table or used in different branches of knowledge., an additional

overall check for homonymity is necessary.

-a

.27



"M.TomPV10e,rom.enawn

- 27 -

1,---..moteannwr77e,71754,if

5.3. Definition of concepts

As additional information on a concept, its definition is of

great value. At least in cases where relationships are difficult

to indicate, a definition should be worked out and entered into

the thesaurus.

In the interest of practical documentation, concepts should

be defined with general usage in mind rather than terminologi-

cal standardization, however justified. Experience shows that

most differences in the use of special technical concepts can be

attributed to differences in the degree of abstraction of the

underlying definitions. One author has a narrower,another a bro-

ader idea of the meaning of a concept. Because of the. given

scope of variation, it is of no use to fix unduly narrow defi-

nitions.

Taking all this into consideration, the following guideli-

nes for a user-oriented definition of concepts result:

o Tbedefinition of a Concept should be as close as possible

to the usage of the concepts in the literature.

o In cases of doubt, the more abstract and comprehensive ver-

sion is to be given preference in order to avoid loss of

information during information retrieval.

5.4 Different kinds of concept relationships and their de-

finitions

In order to describe concept relationships it is necessary

to have an understanding'of the different kinds of concept sy-

stems and the different types of relation concepts. Stimulated

by a publication by NUT& the terminology of the types of re-

lation concepts has been completed and put. to practical use in

the IDO Thesaurus. A distinction is made between abstraction

system PAbstraktionssystemW, whole-part-system PBestandssys-

tem"Y and attributive or affiliation system inugeherigkeits-
,

systemV, each having two reciprocal types of relation con-
.

cepts.

Abstraction systems are characterised by broader concepts

and narrower concepts. Narrower concepts have all the characte-

ristics of the broader concept and in addition at least one li-

miting characteristic.

28
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Whole-part systems indicate the relation between an entity

and its parts and are described by total concepts and part eon,

*opts. Part concepts, are arrived at by the mental division of
a whole /total concept/ into its parts.

.

Itranples "body", "chassis" and "enginenare part concepts
of the total concept "automobile".

Attributive or affiliation systems are described by refe-

rence concepts and accompanying concepts. Accompanying concepts

are closely related to their reference concepts, but do not
coincide with them in their characteristics /no abstract relation-

ship/, nor can :they be formed by a division or dissection of

their reference concepts /no whole-part relationshi0/.

Examples: "Catalyst" is an accompanying concept cfNcetalyals/

"Distilling column" is an accompanying concept of

"distillation":

These examples show that the attributive system includes is.:

portant.cross-references between different concept categories,as

between a process and the function of a material, or between
operations and apparatus, while in the abstraction system rela-
tionships are restricted to one and the same concept category.

In the system of concepts, abstract relations, whole-part
relations and attributive relations appear simultaneously and
penetrate each ether. Therefore, if the order of the system is

to be readily understood and the organisation is to be convenient

for retrieval purposes, it is important that the different types
of relation concepts be identified and arranged in a logical
sevens*.

while in the abstraction and whole-part systems concept re-
lationships result directly from the definition of the relation

concepts, the direction of the relation in the attribdtive or
affiliation system is obtained by logical interpretation of ,

"affiliation". It is a Characteristic of "affiliation" that it
depends on and belongs to something else; the meaning of "affi-'

liationflis that it reeve :to an object which can be nosed as a
reference concept.
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O Broader Concepts

U Narrower Concepts

S Total 0Oncepts

T Part Concepts

X Reference Concepts

Z Accompapying Concepts

G Opposite Concepts

Related Concepts

Abstraction System

Whole-part System

Attributive System

Table 2 Kinds of relation concepts with abbreviation sym-

bols of IDC Thesaurus

With compound concepts the situation is more complicated.

A general rule tor the assignment of concept relations is de-

rived from the fact that compound concepts have been formed by

either "determination" or "conjunction or "disjunction" or

"integrationo/cf. 1/. Moat common is the formation by determi-

nation, i. e. limitation of the original concept by the addition

of a supplementary characteristic to the content of the original

concept. In this case the basic word in the compound word is the

broader concept. The explanatory portion is the reference con-

cept or, if the relation between the explanatory portion and the

compound word does not seem to be relevant for retrieval purpo-

ses, the related concept.

Example: B Oxidation catalyst

0 Catalyst

X Oxidation

Therefore: B Catalyst B Oxidation

11 Oxidation catalyst Z Oxidation catalyst

It is, however, not always easy to distinginsh between

single concepts and compound conepts and it pre-coordinated,

the type of formation is not Cogs apparent.

Concepts for which it is &fficult to determine the direc-

tion of the relation are characterised as "related concepts":

3 30

3



-30-

These are concepts that cannot be assigned to any of the other

relation concepts and whose cross-relationship often consists

in a somewhat remote mental association.

An unresolved problem is how to deal with overlapping. In

the IDC Thesaurus overlapping is indicated by special referen-

ces.

6. Outlook
The only way to avert the impending disaster in information

handling is through international cooperation. What is required

above all is agreement on the methods to be used. Efficient and

future-oriented methods of documentation must be developed. It

is being realized more and more that the efficiency of a docu-

mentation system depends upon the perfection of its conceptual

system.

A thesaurus seems to be the best means to compile concepts

together with all pertinent information and to generate a poly-

hierarchical system of concepts. The consistent use ani.precise

representation of concept relations determines the quality of

the thesaurus and its reliability in information retrieval.The

problems of finding the right methods for constructing a the-

saurus and the many decisions which are connected with the study

of special concept fields have only been briefly dealt with in

this paper.
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REMARKS ON THE PROBLEM OF THESAURI AND THEIR BUILD=

Maria Leskax

Definitions

1. A descriptor is a chosen formalised term, consisting of

one or a few worda or a determined symbol, forming an elemen-

tary part of the thesaurus, meant to represent in a univocal

way the determined subject content, of equivalent terms or

groups of terms.

2. Ascriptor -- a term or qualification largely synonymous

with the given descriptor. Ascriptors in the information re -

tAeval system are replaced by correspondingdescriptors,while

in thesauri they indicate corresponding descriptors by means

of a system of reference marks.

3. A thesaurus is an orderly, arranged quantity of notions

and termini creating an open system of subject headings placed

within the framework of a domain or a problem,.classified,

part of which consists of deseriptors with indicative inter-

dependences and their mutual conceptional relations.

Structural elements
thesaurus,

1. General scheme of groups and submoups_of descriptors..

2. Index/Maybe tabular/ of descriptors taking into ac-

count their
mutualhierarchical dependences, semantic mid func-

tionsl connections, ascriptors etc.

Central Institute for Scientific,..Technical and r,:coomic.4.7

formation, Warsaw.
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3. An alphabetic index of all terms embraced by the thesau-

rus with oross-references showing the correlation of the terms,

their mutual connections and the connections between descriptors

and respective Iscriptors.
4. Description of the system of cross-references applied

in a thesaurus.
Note: A list of terms with neither structural information nor

information about their mutual dependences is not a thes-

aurus, even if it has partly synonymous terms.

A thesaurus should as a rule cover fully the given domain

or problem for which it was created. However, analysing exis-

ting thesauri and the literature concerning them, we can select

Lilo tendencies:'

1 - a thesaurus should be adapted to a definite collection

of information material and serve to make accessible the neces-

sary information from the respective collection without either,

information "noise" or silence.

2 - a thesaurus should fully embrace the respective domain

or problem, whether or not in the informational collection to

which it it applied the materials are complete. Such a thesaurus

would help in tracing the information gaps of respective col-

lections.

The definition of a thesaurus is a problem which still de-

mands discussion. It would be most advisable to define univocal-

ly conception of a thesaurus, for which as we know there

are numerous definitions. The importance of differences in the

way of formulating may be here accepted as negligible' more

important, even essential, are differences in the substantial

understanding of this concertino A certain number of authors

consider that a thesaurus is a kind of dictionary: ideological,

or notional. In such cuss the requirements given to the thesau-

ri era limited to:

- obtaining a certain number of words of natural language

chosen by analysis of the subject matter of texts and systema-

tised accorei%g to an initially chosen classification system,

obtal Ling an index of descriptors as a tool for aprectise

designation of content of the necessery information and Swi-

ll* coordinate indexing of documents and informational ingCo.

iris.,
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- creating an orderly collection of keyWords chosen by sta-

tistical analysis of texts, no matter what subject.

The point of view does not sufficiently explain the still

growing importance that is attached to the thesaurus,especial4

as to the information retrieval language in modern information

systems and in studying modern methods of scientific informa-

tion. There is a basic difference between a thesaurus and a dic-

tionary. A dictionary is used to find words and terms, and a

thesaurus - notions. We therefore cannot consider a list of terms

which does not include structural information about mutual con-

'mations and dependences of notions as a thesaurus.

In the latest definitions a thesaurus is described also as

classification system. This view is interesting, but needs

discussion. It is indispensable to designate what additional

conditions should be accomplished by a thesaurus in order to be

generally considered asa classification system independently of

its main aim as an information retrieval language.

It seems that the reasons quoted above sufficiently justify

the need of continuing further discussion.

. our experiences and the analytical and research work carried

on while preparing thesaurus of scientific informatics, show

that certain classical methods are being formed: of choosing in-

formational material for the thesaurus, of defining the scheme

and its thematic range; principles of working out descriptors;

the system of cross-references.

Lich thesaurus still has special features which distinguish

it tram the others. This is due to the domain or probloaforwhich

the thesaurus has'to be built, and to the concrete. conditions in

which it is worked out and applied.

The building of a thesaurus should be preceded by an accu-

rate designation of the aim which it should serve and by the

designation of available criteria of the quantity of notions,

which were collected for building thathesaurue. The methodolo-

gy of building the thesaurus depends also on the accepted defi-

nition of the thesaurus.

The first stage of work upon a thesaurus, the:operation of

collecting the optimal quantity of notions concerningthedcsain

or problem is a classical stags, and there cannot be any possi-

bility iof avoiding it. .

ri.
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How variev the methods of collecting an assemblage of no
tions may be depends, however, on the range of the thesaurus.

Considering that a thesaurus is adapted only to a'desina

ted collection of informational material, the quantity of no
tions may be formed by collecting key words and groups of words

systematically from the documents of the respective collection.

Assuming that the thesaurus should embrace a given domain

or problem, it is necessary to construct already as the first

stage of the work a semantichierarchical scheme of this the

matic range.

Contrary to the first solution, when solving the problem as

above; the operation of gathering notions and terms should not

be based on one information collection, even on the best one.

Such a collection and the materials embraced in it should be ana

lysed systematically and very thoroughly. The results should be

compared with other local and foreign collections of materials,.

with semanticfunctionalhierarchic schemes of this domain or

problem, theoretical ones as well as those based on experience.

It is also necessary to investigate the largest possible number

information items and retrieval systems of this domain or

problem.

When the work on building the thesaurus in conducted paral

_lel to the process of gathering information material /in the

range of the domain or problem/, a third solution could be ap

plied. It should be started with elaborating a theoretical

semantichierarchic scheme. This scheme will be more theoretic

than when building it on the basis of an. existing and Systema

tized collection. Such a solution gives the possibility of ex

cluding, already at the design stage, materials only loosely

connected with the basic thematics of the domain.And such mate

rials are always to be found in every collection.

Gathering an amount-of notions and termini should be reali

zed on the basis of the natural. language, embracing in the col

lection entries specific to the specialized language of the do

main or problem and even if necessary terms originating from slang.

When planning analytical and research work on the fund of

notions and terminological problems of the domain, the limits of

this domain should be precisly defined.

It is especially important that the thesaurus should be built

for the range of the domain,and not for the given collection.
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The delineation of the scope of the domain for which the

thesaurus should be built and the comparative analysis of ex-

isting semantic schemes of this domain and of related domains

will be of evident aid when delineating the thematic range of

the thesaurus.

The solve the problem of designing the optimal way of ga-

ining access to the collected notions and termini, one has to

classify the collection and to range the notions and termini

according to the categories of the scheme. The goal of this

operation is to find out the gaps in the fund of notions and

termtni and to correct and improve the scheme.

During this stage of the work it is already necessary to

define the principles of utilising the collected mass of

notions and termini in the thesaurus, and especially:

- the criteria of choosing termini to become descriptors,

the principles of descriptor building,

- the principles of utilising synonyms, closely related

words etc.,

the principles of connecting descriptors with ascrip-

tors.

These criteria and principles should enable the elabora-

tion of a collection of descriptors and ascriptors showing

their relationships. A tabular display with descriptors sys-

tematized according to the scheme of the domain or problem

may be used here as an efficient tool.

The determination of the method of alphabetic ordering of

descriptors and ascriptors is to be done in the next stage cf

the work. An arrangement in the form of a permutated index

should be most effective as far as informative value is con-

cerned. The system of cross-references should correspond to

the hierarchic relationships of descriptors and their intercon-

nections with ascriptors shown in the tabular display.

I do not intend here to discuss all essential problems

arising when buildi: the thesaurus - only the most essential

elements.

The popularity of thesauri as information retrieval tools

is still rising. This is evidently a sign of their usefulness.

Nevertheless the difficulties bound up with elaborating the-

, 26
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sauri are great. Although the methods of building thesauri are

atill more precise, it is impossible to build a thesaurus fol-

lowing precisely these methods: each thesaurus has itsown

problems, and demands modification and complementation of the

method. In order to master all these difficulties it is neces-

sary to collect experiences. This may be done by means of pub-

lications devoted to the direct exchange of know-how and of

experiences concerning the'theory of building thesauri as well

as their practical application. So far, experiences on the ef-

ficient use of thesauri as retrieval tools have been amassed on

the basis of a very limited number of thesauri. Such experien-

ces help to evaluate the thesaurus in its role as:

. - a vocabulary of notions enabling the correct indexing of

documents,

- an information-retrieval tool,

- a classification system.

It seems also of importance todiscuzs how the development

of thesauri will influence the development of scientific infor-

mation theory. It is also to be desired that the development of

the theory and principles of thesauri building will eventually

reach the stage of universalization and internationalization.



nalcreiss OB THESAURI BUILDING

Z. Zemke

The concept of thesaurus that I propose is intended to em-

brace all thesauri, not only those built for domains with al -

xeady bigbly-formalised languages /as in technology, the exact

sciences etc./.

1. The concept of a thesaurus as
an lement et a retrieval sy e-
t o a
The goal of building thesauri is to obtain a univocal way

of qualifying the content of documents andof their retrieval.

The univocal character should be achieved in what concerns the -

matics and organisation on a possibly large scale. The range of

thesaurus thematics should therefore be as wide as possible,and

it should embrace all the collections of materials from this

domain.

The optimal thesaurus should_therefore - theoretically -

comprise the whole of human knowledge and should be applied to

all retrieval systems.

At the present deVelopiont stage this is not possible, for

several resales. One could say that it is rather likely that

such a stags will never he reached. 11410 4 necessary proeMicin

and univocal character of the terminology, the identity or at

least the semantic and funettotal similarity of terms examined

Documentation end Scientific Information Centre at the Polish

Academy of Sciences, Warsaw.
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from all points of view, will be achieved, the knowledge of

laws governing the living languages will probably increase so

that it will be possible to organize the retrieval systems on

different bases and with the aid of tools more efficient than

the present ones.
The conclusion concerning the range that respective the-

sauri have to cover is.that they should comprise the ranges of

subjects where the respective elements of the thesaurus are

looked upon from one point of view.

Such ranges are. practically represented 'hy respective

fields of science, and thesauri should therefore be adapted to

their frameworks.
There are no limits to the organizational reach of the the-

sauri. It is languages only which may form such barriers: the

relations between the notions in various languages that were

,formed in different cultural conditions may be differentiated;.

therefore translating notions from one language to another may

cause either great informational "noise" or silence.

Within the frames of one language or one domain such a

danger doesn't exist. We can assume in such conditions that a

thesaurus should comprise the range of a full domain of science

and in these frameworks, all the collections applying retrieval

systems based on methodological tools worked out in the given

language.

The thesaurus cannot present an inflexible construction -

stiff, closed and fOssilized. It.must be receptive to the inf-

low of new notions covering new problems, be amenable to the

removal of out-of-date terms, and te .able to absorb changes of

meaning in the descriptors. It must therefore present an open

system.

The thesaurus must ascertain an almost automatic passing

trot:. terms. embraced by a certain problem to, other problems con-.

nected semantically and functionally.

It must therefore reveal the relations between the terms

comprised /or between notions represented by these terms/.

As result of this reasoning /obviously abbreviated here to

fundamental elements/ the thesaurus may be defined as follows:

"An open system covering a deterMiOed full thematic range con-

taining an ordered wither of terms, some of which are admitted
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as descriptors, showing the relations occuring between these

terms and their mutual dependences".

Such a thesaurus consists of 2 categories of terms: des-

criptors and other terms. The thesaurus cannot exist without

these terms.
Theoretically, we can assume that a thesaurus can embrace

all the semantically-precised terms from a certain domain.

Evidently such a multitude of terms would be too numerous and

as a consequence such a thesaurus would cause a lot of infor-

mation noise or silence, and above all its application would

involve much difficulty. The thesaurus must therefore embrace

only some such terms, and only those where the level of gene-

rality will be high enough.

Among these terms may appear some groups with semantically

close meanings etc., therefore there won't be any necessity of

applying all these terms. It will be advisable to choose terms

representative for such groups. The method of building such

terms cannot be quite free - they must be subordinated to some

common rules.
While applying these terms it is not possible to refer to

the whole thesaurus each time in order to find their mutual

relations. These relations, at least the most important, must

be indicated directly by each of them. The most effective way

of doing this is by means of cross-references.

All the terms cannot be applied operatively while they can

be met within the given thematic range, and therefore their

roles must be determined in the thesaurus. Thus we come to the

definitions of fundamental elements of the thesaurus: descrip-

tors and ascriptors.
A descriptor is a "chosen formalized term, built of 01:44,

or a few words or a symbol, making an elementary part of the

thesaurus intended to represent in a univocal way the determi-

ned subject content, with pointing out its basic relatiocs and

dependences with other descriptors and ascriptors".

An ascriptor is "every term included in the thesaurus, but

not a descriptor, being one of the synonymous termstor one

close in meaning in relationship to one descriptor comprisedly

the thesaurus".

2' 40
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2. Structural elements of a the-
s U r U 8

The abovementioned way of comprehending the essence of

the thesaurus and its elements creates special requirements for

its construction. As a consequence, such a thesaurus should

comprise:

a. A general scheme of groups and subgroups of descriptors.

b. A tabular display of descriptors, showing their mutual

hierarchic dependences, their semantic and functional rela-

tions, ascriptors etc.
1/

c. An alphabetically permutated register for all terms ap-

plied in the thesaurus, indicating their mutual relations by

means of cross-references.

Such a register may be divided into separate lists of des-

criptors and ascriptors.

Besides the above forms of presenting a thesaurus,the rela-

tions between the terms applied in it may be presented by other

methods. However a system which does not comprise the forms

mentioned above will not be a thesaurus.

3.Elements influencing the orga-
nization of the thesaurus
The' abovementioned structural elements of the thesaurus

determine its external shape. Its subject content, and as a

consequence its organisation, depend on:

a. The thematic range comprised by the thesaurus and its

semantic:content.

1/ The tabular display of descriptors, realised according to
the scheme comprising all dependences and relations of each
descriptor /enc1.1/, fulfills two roles simultaneously: of
a material enabling a clear and full picture of these depen-
dences and relations and of the analytica' apparatus, con -
trolliw of the scheme of gr"ups and subgroups
of desc :.ptors. The subject division of the thesaurus can
also be established in another way, but the already-mention-
ed analytic method appears however to have many positive
'aspects; above all it eliminates various interpretations.
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b. The assumed degree of minuteness of the thesaurus,clos -

sly connected with the method of operating the thesaurus.

c. The overlapping of the thematic ranges in the thesaurus

with other thematic ranges.

d. The clearness and terminological precision of the the -

statics embraced by the thesaurus, and as a consequence the met-

hod of choice and building descriptors.

4.Building of the thesaurus
A thesaurus should be built so as to ascertain as full an

analysis as possible of its thematic range.. Its thematic range

should be therefore determined and presented in.the form of a

semantic-hierarchical scheme.

Such a scheme should then be filled with subject entries

collected on the basis of analysis of documents entering within

the range of the planned thematica, books and periodicals, pub-

lished and not published, of inquiries addressed to the collec-

tion and of different types of analyses of frequetry and means

of appearing in the documents of those entries.

Filling the scheme should be followed by correcting and

improving the established semantic hierarchical scheme. Amery

important stage in the building of a thesaurus is to work out

which ranges it has in common with other thematic ranges.These

will be the ranges through which will take place the flow of

information between the thematic range of the respective the-

saurus and neighbouring thematic ranges. While analysing the

subject entries appearing in these ranges, it is necessary to

look at them from two points of view /or more/ of the overlapp-

ing subject ranges. Similarly, we should approach the choice and

building of descriptors in two or more ways, establishing their

relationships etc. Great help can be provided here by an accura-

te building of tabular display of descriptors.

5. Language barrier
In item 1f. I have mentioned the language barrier as limiti-

ting.the reach of. organisational application of the thesaurus.

Such barriers undoubtedly exist and overcoming them will always

be difficult, but may not be impossible.

42
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It is obvious that the semantic contents of respective sub-
.

ject entries, and as a result of descriptors, sometimes differ

from one language to another.

The semantic hierarchical arrangements of these entries and

descriptors, as well as of their mutual connections and correla-

tions, the synonyms and homonyms etc. are differentiated.

When passing from the system of a thesaurus built for one

language to such a system in another language, it is necessary

to consider carefully all these differences and create thesauri

common for these languages. There will evidently be no possibil-

ity of obtaining in this case a very high level of conformity

of descriptors and their arrangement. It is to be assumed that

the precision and minuteness of a multilingual thesaurus will

be somewhat limited.

The degree of conformity will here be the function of ail

these factors and probably a result of their given interpola-

tion.

6. The role of the thesaurus
In item 1 I limited the role of the thesaurus to the role

of an element, a tool in the information-retrieval systems.

Such is probably the contemporary role of the thesauxus.But

is it the only role? Such a limitation would not be right. A

properly-built thesaurus is meant first of all to qualify do-

cuments, and later to retrieve then. Even at this first stage

another possibility of utilising a thesaurus reveals itself:

analysing the content of documents with the help of descriptors,

and in consequence breaking up these documents into microele-

ments, classifying these mitroelements and determining their

mutual correlations. The question arises Of whether the the-

saurus we are building now will perform the role of an itstru-

ment for such an analysis, or whether another type of thesaurus

will originate from the objective systems of documents in the

given domain.

7. The correlation of thesauri
According to the above reasoning, it seems that there is

the possibility of a free flow of information from one thematic

43
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malyasessntrAlff,

range embraced by one thesaurus to another thematic range.Such

a result may be achieved through:

a. Agreement on understanding the essence of the thesaurus.

b. The unification of requirements from a thesaurns,concern-

ing necessary structural elements for its existence and ways

of building thesauri and descriptors.

c. Paying particular attention to overlapping thematic ran-

ges common to interrelated thematice and examining the descrip-

tors embraced by these ranges from all possible points of view.

d. Making thorough comparisons of thesauri systems with the

same /or similar/ thematic ranges, but in different languages,

and building bi-lingual or multilingual thesauri.

Satisfying the above conditions should ascertain the corr-

elative character of newly-built thesauri.

In order to achieve a similar result in relation to existing

thesauri, it is necessary to analyse thoroughly their ranges

common with other domains and thesauri - if possible also adap-

ting descriptors created for these ranges.

Though the new possibilities of using thesauri as instru-

ments for analysing the contents of,documents /item. 6.140 not

seem to have a direct influence on their mutual correlation

this aspect of the problem deserves close attention nevertheless.
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REMARKS ON THE GENERAL FRILVIPLES OF THESAURI BUILDING

Imre Molnirx

1. Hierarchical and alphabetical
thesaurus

Ordered collections of the terms of human knowledge, which

contain an enumeration of concepts, as well as their interpreta-

tion and relations, are named thesauri. This definitioninCludes

a few elements which need further explanation.

1.1. Ordered collection of terms

As shown by the title, the appraisal of human knowledge can

be realized by collecting the terms, on the one hand, and the

systematization as a condition for a collection of terms desig-

nated as a thesaurus, on the other. A thesaurus may be construc-

ted in several ways, using different principles of arrangement.

A thesaurus compiled for a certain purpose owes its particular

structure to the general relation between structure and function.

Besides, the developmental stage of the thesaurus is also a fac-

tor determining the structure. A thesaurus has differently struc-

tured forms in the course of its development. In general is sight

be said that the first and fundaMental fora of thesauri is the

hierarchically-arranged,structure. This foxm reflects the subor-

dination of science. The hierarchically-ordered thesaurus gives

an interpretation of the correlation of terms in a particular

branch of science, and makes possible an appraisal-in-depth.

relating to special questions of different scientific problems.

Library of the Hungarian Academy of Sciences, Budapest
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If a thesaurus has the function of gathering all possible

concepts of a discipline, the hierarchically-ordered form is

best suited to this task.

A thesaurus considered as an instrument of information

systems cau hardly be effective in the hierarchical arrange-

ment. The hierarchically-ordered list of terms is not suitable

for information analysis, indexing, storage or retrieval of

information. These problems may only be solvedby alphabetical -

ly -arranged thesauri. The hierarchical structure of a thesaurus

compiled for information work is only the first step to the

final, alphabetically- arranged form. The hierarchical thesurus

remains, of course, a necessary instrument of a complete the-

Sauri -system because only this type of thesaurus is able to

give adequate answers to such questions as these:

Are the terms of a branch of science sufficiently detailed?

Are the markings of different correlations of terms sui-.

table?

Does the thesaurus contain synonyms, homonyms, etc. in a

necessary quantity?

Does the thesaurus contain a certain new term? If so,what

kind of relations does that term already have?

Thesauri which are used in the rwtine work einformation

systems and are often born during continuous information' work,

are employed in alphabetical form. By its mechanical arrange-

ment, as well as by its codes for relations of terms and by

its homonyms separated and synonyms connected by code signs,

the alphabetically - arranged thesaurus provides an efficient

instrument for the indexing of documents, for. information sto-

rage and retrieval, and also for standardization of information

queries.

There are many possibilities of marking the hierarchical

level and semantic relations of included terms in the alphabe-

tical thesaurus. The codes connected with each term of the the-

saurus are able to represent and mark the class of terms which

the actual term belongs to.

This is shown by a detail of a biochemical thesaurus.
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Hierarchical Alphabetical
arrangement arrangement

12 Protein Dehydrogenase 1211

121 Enzyme Enzyme 121

1211 Dehydrogenase Lactate-dehyd,:ogenase 12111

12111 Lactate- dehydrogenase Protein 12

Both the code number of every term and the number of digits

of a code number have a definite meaning relating to the hier-

archy of terms.

1.2. Human knowledge

Thematically, the main types of thesauri are: ger.eral and

special thesauri. The type of a thesaurus is thematically de-

fined by the size of the branch of science which the concepts

belong to. The limitation of different disciplines and of their
terms seems to be one of the most exciting questions of the-

sauri building.
The completeness of the verse of a discipline is always

relative, the limits of a branch of science can be differently

appraised in depth.

1.3. Interpretation of terms

:every term in a thesaurus must have its exactly-defined

and characteristic meaning. Therefore, terms must be interFeted

exactly. This interpretation may be different in size: it mmy

include only the meaning of the terms but it may also contain

synonyms, related terms, etc. It is also advisable to interpret

whether a term is a descriptor /indexing tem/ or only a sub-

;feet-heeding /no indexing term/.

The criterion of unanimity requires, in the first place,

the separation of homonyms. The use of brackets is a frequent

method of making the necessary distinction between the diet-

eTeut meanings of a homonym.

1.4. Marking of relations

Semantic correlations mark the hierarchical level of terns

in a thesaurus. The relations lead from a generic term to a



- 48 -

specific one and vice versa. The most frequently used rela-

tions are as follows:

Broader term /BT/

Narrower term /NT/

Related term /RT/

Use /USE/

Used for /UP/
The sufficient marking of both the hierarchical level and

the relations of terms in a thesaurus ensures that the requ-

ired depth in the indexing process is achieved.

2. Thesauri in information
sysuems

Information systems and the indexing process frequently

result in a thesaurus. However they always have a significant

feed-back to the thesaurus. An information system can only

be effective if it corresponds with the continuous and rapidly-

changing information needs. This is why at- one branch of sci-

ence needs a special thesaurus for the use of a certain itstit-

ution, for the different depth of information queries. A re-

search problem of a discipline may be of more importance in

one particular place than in another. Tbs dispersion of usage

of certain terms is the greatest in borderline sciences. An
institution which studies a problem regarded as an important

one analyses its terms in a more detailed way than another

which tends to investigate this yroblem only peripherically,

and uses its terms only in a more general break -dawn.

This situation leads to the atomization of the methods and

techniques of thesaurus building. And this atomization has no

negative character in general. For all the institutes,research

laboratories, enterprises, etc. it is a duty and a necessity

to build their own thesauri which must correspond with the in-

formation needs in their own organization.

This d.-dopment offers fewer and fewer ,pY)ortunities for

thesauri c ich tend to cover the entire range of human know-

ledge. The rate of the production and specialization of infor-

mation makes it more and more urgent to build thesauri,rela -

tively narrow in volume and analytically deep in appraisal.
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These thesairi may be compiled and structured in a variety of
.

depths, sizes, forms, etc.

On the basis of the abovementioned arguments, all the

principles, facts, methods and techniques elaborated and made

usable for thesauri building are today very valuable and ne-
cessary. Preparation of data, methods, techniques and designs

is the greatest help experts of thesaurus research may give to
the specialists of information systems.

3. General thesaurus, special
thesaurus

The construction of a thesaurus requires a comparatively

long time, and time is also the destipy of the thesaurus. As

a consequence of the acceleration of scientific development,

the division of the individual disciplines and the semantic

range of the terms will be transformed, will broaden out or

will become narrower, but in certain cases they may cease.

The division of the content of terms causes moat problems,

often those most difficult to solve. scientific problem

whin_ was expressed during a certain period by a single des-

criptor may ftaption in the future as the content of several
descriptors.

Thii process makes for a rich systsm of cross-references;

'however this richness later becomes pullulation, which makes

the system at first cumbersome, and finally useless.

As a consequence of the abovementioned process, thesauri

suet be rearranged periodically.A thesaurus can be expanded

durbiga eiGetivelylang. interval; this possibility has,however,

a decreasing occurrence in time. The possibility of expansion

is inversely proportional to the growth of a thesaurus.

In general, thesauri have a retrospective character. The

larger the thesaurus is the greater is the validity of this

statement. Computers may result in a significant tins- saving

in the compilation of very 'large thesauri there is, however,

Such to do which is not mechanisableen cosputerisable, and

these tasks,require long and skilled labour so that the the...

sas...oa will be retrospective anyway.
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The larger the volume of a thesaurus, the harder the prob..

lam of its application to modern and analytical information

needs, owing to the inevitably poor representation of the

emerging now scientific fields of our days.

It is important to make efforts to build thesauri for the

individual 'branches of science. The building of relatively small

thesauri is always more
economical than that of larger ones.

This is why I feel it necessary to interpret the basic princi-

ples of thesauri building according
to the size of different

types of thesaurus.
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HEKOTOPUE ITOBAEMH KOHUEnggl TESAYWCA

Some General Problem Concerning Compilation of Thesauri

VitIzslav Hairaerx

BsemeHae

Onnm ma MOB= TeopeTimemx
nii0opmaTm Ha mo-

o:Immo romm nmem, deayommo, OUT, 4TO Teaaypyom onemyeT

paccmaTpnaan KaH cocTasHya 48011 =MHO= SIBUK03, lime* am-

3R maim HS Emmy amem /pm/ 000THOTOTHMer0 rpammaTagel-.

mom mom& HoaTomy 6an0 611 Henpasaimm aamami npanema-

moN nooTpoem Tesaypyoos, He SHROHNII lienoTopmx anememprimx

AOHRTNI HO momom 110HOKOMM MUM.
Omnamo monorail nommx HUHU He Hammon rnmoN Te-

ma ;mum. DoaTomy mm orpaiiimicH Tem, RTO npaemem Hamm°

patom onpemeneira so aToN onnacTn, se npeTeampi Ha TOtrii0CTI,

H mem nepenmem K OCHOBHOL nponnemame.

CliaTamemilecHo-oemaHTntleonme
OTHOMOHHH

IIOA mmonoom nomoro MUKEI MM amm nompaaymmem ma-

6ya omoTemy topmanmx H
nemmeogwOopmainatimx opemoTn, qem

yommeinism H otimenmaym B °Timm maalloro aomonoro mam-

ma AR /, at:mammy aTa CHOTeMa maeT BOUOUGOTS odosnatiaTa oe-

MallTn11001010 /01610303H8/
OTHOHOHIR memmy memnnTopamm, comm-

unal= Hommgoe Temameme onscanse mOnymema. ASS man-

moro QA 0 OHRTELKOHOOM
oynecTnyeT ammo omna TBKBH ONOT4HOHRSO-

Central Office of Scientific, Teohnical and Economic Informa-

tion, Prague.
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Rag cmcTema, nomorammaR onpenemTB mHoxecTBo npaBmnBaux momn

nexcHmx TemaTmmecRmx onmcaHmR Ha AaHHom Ram.

OopmamBammil CNHTaKCipleCKN-cemaHTNtleciam cpeAcTBamm HA HA -

ARMOR, Hanpmmep, cxoftm, coeAmHmTenBHme 3Hamm, pa3nm4Hme 3Ha-

XM npenmHaHmR, cemaHTmtlecxm penesaHTHO nopRAox AecxpmnTopoB

rieKCHtleCKX-Oopmaninmax cloTaxcmgecxm-cemaHTmtlecxmmm cpeAcT-

BamM IIA 71H02CR, B qaCTHOCTX, cneumanBlime AecxpmnTopm, COOT -

BeTcTBeHax0 o6o3Ha4emme B Te3aypyce, mexcriecxoe onpeAeneHme

moTopmx AononHeHo geTamm npaBmnamm: mx cmaTaxemtlecRog OyHx-

nRe
lexcmtlecue cmaTaxcmgecxm-cemaHTmgeomme cpeAcTBa HeOopmenB-

Hoto THna, 6yAB TO menecoo6pa3Ho BM6paHHMe xn cnytiaAmme /mom -

6mHanma AecxpanTopOB Ant! AaHHOTO cnygaR/ moryT mappAxa nonHo-

CTBM NAN nOWN OAHO3HWIHO onpeAenRTB OTHOINHER memy AecxpmnTo -

pamx B xamom -Hm6yAB moimpeTHom momnnexcHom onmcaum AoxymemTa.

OAHaxo B AaHHON cnylae He scerAa 20300 roBopmTB 0 COHTaKCNCe

/3TO He RBJIReTCH AOcTaTOUBIN ycnoBmem/.

McnonB3oBaHme cemaHmom 2 HA 6e3 CNIITIMCNCa, Max HocBeH -

HO cneAyeT N3 npeAmAymmx npm6m3mTemumx AeOHHMflM H paccyz-

AeHmA, Hanpamemo, npemmymecTBeHno, sa'cmclemmo-mexcmgecxyo /Te-

3aypyc/ H npmxnaAmym /mmexcmpoBanme, Oopmynmpomma nomcmoBmx 38 -

npoco2/ odmacTm.

. Hpm nepexoAexHAccmmaxcacom 'aCT8C2118888
n podmema OTHOCNTelrBlION 0111108118 g-
H OCIN onmcalimm Aoxymem_! a. nonanaeT qa-

CTM4H0 B nAOCKOCTB CNNTBKCIPMCKO-cemaNumecux olHomemmg /B o6 -

Max gepTen cpaummoN C CMHTaKCNCON npaAmomeHmm M cemaiummoN npeA-

momemmm 8CT8CTIIHNUX 83HK02/.

Hpo6nemaTaxi CaCT81010-AemplecKor0 xapasTepa /cosAemme Tesa7

ypyca I ero nepecmoTp/, 2 OCROAHON, npacyIa TIONCKOWN HUHU C

C3828KCNCON H 688 CNIITUONC8. 04HaK0 Ipedomammm K oftemy Tesay-

pyca /810 K808eTCR, B nepitym ogepeAs, ROADNCT211 AecxpmnTopom

M onpeAememEmx 3188CNq8CKNA COWTEIMNA/ ONOTTT 6NTS, B p887ABTB-

28 mmeApeuma menecoodpaamoro CNNTIIKCMC81 8NEVINT8ASH0 compaxem.

B HexoTopom cum= mono cmaaals, too B cparnammx.no Rage -

°Tay urn= npmmememmm /304exTmuoteli nomcmomol MIST8ABNOCTN/

OpmMeo Teaaypyca nepeummael 011186TI culaxcec. CmaTaxcmcr mm -

MUMMA Tamil momnemoammommol Orommm, HAUCK 6m Hemadexso me80-

texTmBHmm yomoxemmem nomomoro 11821:8.
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Amamormqmoe mammHomomnemcmpymmee ommomemme mum° npenno-

AOMMTb memAy 05THKOHAMM cDopuammux m BOHOOKO-Opmanaux cpeAcTm

B cmmTaxemqecxmx cmcTemax.

B HacTommee apemn cymecTilyeT yme Oombmoe KOAKROOTBO nomc -

IMMIX AMIKOB O OHRTBKOHOOM, moTopue OTAMMOTOR Apyr OT Apyra

XOTH OU B ctopmambHom °THOM:THEE. B nem Hamero opmeHTmpoaoqmo-

ro oftopa aaenem cHaqama cmeAymatylo 06myv xmaccm(Dmmanmm, mummm-

rammym cememmqecxxe acnexTu cmmTaxcmca:

I/ HH mupazammme AMMB cTenemb aaammocanam mexAy Aecxpmn-

Topamm B momnmexcHom onmcaamm AoxymeHma

2/ HH aupazammme XOMI yHX10110 /pm/ OTAOBIHNX AeoxpmnTo-

poa B momnmexcHom onmcaum AoxymemTa

3/ EH aupaxammme H examen, BWIMMOOBABH, 111 pomp AecxpmnTo -

poa

4/ HA supanalomme BUOLOOBABI menAy AecxpmnTopaum s momnmex-

CHOU onmcaHmm AoxymeHTa Ooiee BBB°, gOM HH, paaaHmue

nymmTax 1-3.

Ecnm mu, Hao6opoT, noAqepxmem Oopmammue acnexTu CHRTBE -

mica, no caoemy xapaxTepy donee LAM ueiiee aTopocTeneHmue, To

MOIHO paaammul caeAymmme ero pememamTme Baum C npmamanmuum

max OecpmaHaquum aapmammamm:

a/ mexcmqmocTI,

6/ noamumonam penemaRTHocT1

a/ 00pmansmo-cmmaommqecxoe odoaHaqemme oTHomemmi.

Ecmm uu npeAnomoxylm nommym coqemaemocT1 npmaHaqmux m dee -

npmammux mapmammom a/, 6/ H 3/.14 yTem mounmexcHum 06pa3om

cemamTmqecxme m Opmaramue acnexTu, To MU nem npmAem x Be -

xmmqemm, tiTO AnR aumessaammott opmemTmpoaDqmog xmaccmcpmxammm

MOXHO TeopeTmucxm odpaaomaTI 32 paammqoue Tmnoaue momOmmanum

HH C cmHmaxcmcom. KomOmmaimin mcxnmqmmenhmo decnpmaHaqux ma -

pmammom a/, d/ m B/ HrmAy nammoro onpeAenemmm HA c ONHTBEOHOOM

Oeccmucaemma, m noaTomy maxemirpHoe qmcno Tmnomux mom6mHammA

na cmeAyeT compaTmT1 Ao 28. Ho HommqecTso ocymecTanemmix Tmno -

BMX m0m6mHammit, no Bea BOpORT OCT, H HUOARTOR noA amok Teope-

TriecxoN rpaummeA.
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Cemaliweme npo 6 nem&
cocTaHneffran TeaaypycoH

IfTepaTypa, 388MMEMAEIHCH ueToAHHo2 cocTameHmH Teaaypycos,

cpaHHHTenaHo AocTynsa. OnenuOsomocTa HOWITHH "Teaaypyc" paa -

=mum almopamg ToartyeTcH no -paaHouy, B Ramo,/ AmmaAe mu simeem

15 may =Mb Te TeasypycH, AecHpsinTopu rtoTopmx HUOAHTCH

MOH CDOpMEIALHOPI CBH3II C mitcsinecHumm emnumaum 'tartar°-ado ecTe-

cTaeHHoro Haulm.
00aelfasecTifo, IfTo Ha npaRTHrte cocTaimeHHe TeBaypyCOB 'MAE -

nog oxford', Tpy1oomm0 padoToK, HoTopym HOMO cxeuaucecu pea -

ARHTI. H8 Tpg nano:

I/ noA5op ACTOMHZ303

2/ cocTawreme Teaaypyca

3/ sionuTaut H nepecuoTp.

B wmAymmmx 3amettaummx mu nonuTseucH H3AOHNTI 3 odurax,Teo-

peTzueciafx qopTax aTy ueTourty, c Toga apeHHH cowman nil:

K n. I/ CoGpaHrde Tepomonorumeciczx uaTepaaaoa, Ha rtoTopou

3 HolumeTHarx cApfau deampymTcH, HBA88TCH, npiffmumf so mama -

Hue mmposyno 5110Amorpandro TopummorumecHifx nyOmalimil no AaHmok

TeuaTmliecitog OCAOCTH, HoerAa Hemaamo cartakHuu H HenonHum.

37H8HHe 8TOrO mcxoamoro uaTep4aza, ecTecTseHHo, °gem, 3/3411-

TCALHO, XOTR H :genaTenaHo, W0611 OHO OHAO HORUHCHO eAgHoti KOH -

Henan) nocipoesmn Teaaypyca. Hautioxee OnaronpmeH bun Ou, no -

amAmuouy, T88011 xciA padoT. npu IcoTopou du oTOop uaTepHanoH npo-

HOAHAOH B COOTIICTCTIIHN C aapaHee paspHOoTaHHott coTHoM Konen -

uffek.

K n. 2/ Ha 3TOM axone oTercTue 4eTtfoR HoHnennum cAeAyeT

paccuaTpmaaTa Has cepleaHadt H830CT8T0H.

PaapadoTsa ramok motimenumm npfulycuaTpummeT Haantime:

I/ rpauummeelcoro ORHC8HRH na, no KoTopouy MOXHO onpeAe-

XHTI npudAmaimeasHym Tunosym IcapaxTepacmy lift H ocHome npa-

mum HHAexcuposaHun N Oopuyzupown nolicHosmx aanpocold;

2/ OCHOBHUX caeJleHHA o onpaHoinfo-fnuDopumouRou tDoHAe - 06

ero obseue, cpeueu rorlosou npHpocTe, TeuaTiefecicon cTpylaype,

o npooduaRaemem H8TOAC 06padoTHH AOHyUCHTOB H nommcomx aanpo -

COB
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a/ B cpeAmeu as Hecmossxo noczeumx mem

6/ s nepcnexmmsHou paasmum H8 6xxxathame

KoHnennxx nocmpoeumn meaaypyca HOASHa coAepmems:

OnpeAexeltme raasHux cemammitnecxxx odnacma meaaypyca, mHor-

Aa mane noAdop rxasHux nexcxnecxxx Aecxpmnmopos /xax npa-

saw, IHMI, o ni AeoRpmnmop AAR onpeAesennon oftacmm/;

5/ Zmanaaomu mosmnecmsa Aemsomopos AAR scero meaaypyca 2 Asa

omAeasHux cemammxnecxxx cid:lama;

B/ Boamome onpeAeneme, B COOTBeTCTBHH C mmnou UH, OCHOHHNX

Opuassmo-sexcxnemx AecRpmnmopos;

r, Yomamosseme scex TH1108 COHHOM, Romopue 6yAym HOOMAOHaTen-

Ho npmummaca B meaaypyce;

J/ Hpm6AmammemsHoe onpeuseme °theme, 8 Haltom dynym npusoAmmacx

lipaaeosormnecue cowman)!!! /copaauepao c Roamnecmsou AecRpmn-

mopos/.

TIMM! HoHnenumx, nocRosaxy oHa npx6xx3mmensHo COOTBOTOTHYeT

npeAnocuasau If m 2/, ylaaammuu Bum, Amnia Gum du npeAcmas-

ARM 8 nomumessmou cum= orpaammxxamaH noAdop 081CTOpOB,

nernammaX npaRmmucxym padomy HaA cocmassemmeu meaaypyca x cmr-

Ha:Lamppost! B08110=He MOM 032160qHHe T8HHeHHHH 8 X0,443 amoki

paOomu.

OAHaxo B Hacmommee spun o6 aAexsammoomm mamma MOXHO cy-

Axma, Rag npasmao, mossxo "ez posts', m.e. nom axonepameHmaas-,

Horo HCHMTHHHH meaaypyca, qmo, 6e3yeA0B80, He HBXReTCH H0841.-

HUM nowleameu. Hyms, HaAexmo ReAyumn OT, npeAnocimox x =CM-

TO9HO aAexsammog RoHnenna, AmazeB Oua du dams B MeNCHMULHON

pe noAromosseH mixDopuanmomwm meopemmicamm. Ho noRa H8X ocmaem-

CH Roacmamxposams HaReg0 He paAocmHym HeACT8HTeAlHOCT3, WO Y;O-.

Ra B 3TOM Hanpasseum He 6=0 B umposou macuma6e nonmx Hmnero

npeAnpmumo.

Hpmuenamme I. AmienpaseAemn uemomuanecRWA mmH-

g= MOZHO mane HUPUHT8 Tag: rpaumammnecRoe =Cane ITS m

xapaxmepmcmaxa CMO-a npx6xiammemsHo onpeAeamm =nen= mean.-

pyca. B dome (Alta ILTIOCKOCTH MORHOOUJIO OR STO immeenpemmposems Ram

HeRomopoe 3aBeH0M0 mcnommosame B3aRM00THOMMA ueray rpauuamm-

gem= onacammex BB, RapaRmepmcmucl CHO-a m cTpyxrypol meaaypyca.

C 41opmas3Ho meopemaneexol cmopomu, m.e. ecam He npouquams HO BHH-
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game meTonmtlecgme npodaemu Ha npamTmme, MOKHO paccuaTpmaaTa

nm6og 33eMeHT 3TOH Tpommu B 3aBNCIAMOCTH OT OCTWILMIX ABYX axe -

MeHT0H, EITO MOIR° cxemaTmgeomm 3aralCaTb TaK:

I/ nH = rip, T/

2/ F = gina,T/

3/ T = hina,p/.

Mu noma REHO paccmaTpmaaam Tontmo oTHomeHme 3/, HO tit He yT -

aepxnaem, qT0 OTHOMeHMR I/ m 2/ Emma TepamT Ha npamTmme 3Hatte-

ame.

03 OTAWIBHUx nymmToa aumenpmmenemog cxemu mommenumm COCTaB -

;Jamul Teaaypyca auecTe C npennocunmamm o HE H C1 0-e auTemaeT:

ms A OCHOBHaR opmenTanms cemaHTmtlecmog m.pymTypu Teaaypyca

N3 E CTeReHL compameHmn cmHommmmtlecmmx mpyros mexumoro ecTecT-

BeHHOr0 R3EK8

H3 B penymmonman odpaTaan CBR31, CO BCeMN rnamuum cemasTm9eomm7

um odnacTamm Teaaypyca /ncTemmmoHanaHo odycaaanmaamman 60 -

nee aucomym cpennm4 cn0c06Hocm m0m6mHanmg necmponTopoa/

H3 r penymnmonman odpaTaan CBR3B CO Beaux mummy, cemanTmtlec-

mmum o6nacTnum Tesaypyca /noTemnmoHanano odycaanamnammaH y-

TOttHeHMe mecTuon cemaHTmliecmog cipymTypu Teaaypyca/

H3 4 06peTman cBR31, CO cnoc06nocTam momOmmagmk necmpmnTopop

ymotniamme teCTROt CaMaHTtqaCKOD! eTpymTypu.

npmmegaHme 2. Benytiamx B,rmApenymnmonHam
o6paTman CBR31. uomeT UpORBARTSCR, B qaCTHOCTH, B TeHaaHatt m

ymemimemmm moamtlecTaa necmpmnTopoa /a/mnm B Tennennmm K pip° -

MOHMM onpeneneumg necmpmnTopoa.

ripmmegaame 3. YTOtilleHlia MeCTHOH cemamTmqecmog

cTpyraypu B cxygan r MOZeT RpORWIRTLCR, B qaCTHOCTR, B BO -

nomema onpeneneumg Hag H4300ANDIY. CeMaKTIVIOCKM CBR3aHHEM rpynn

C ROMOMbE OTHOMeHNO CHHOMMINHOCTH, mepapnmquocTm Nam KOHTaKeTa.

nonpeamm, nposommue B Tesaypyce, moryT HEMOUTLCR B pam -

max aapanee paapadoTannog moHnenumm mnm, B mpagnem cnyqae,npen-

cTaBaHTL cynecTileHHoe zameneme nepaonatiamog mongennum /noo-

monbmy oHa Bo( O' ulna RCHO cOopmynmpoaana/.

He npeTel yR Ha nonnoTy, cmcTemaTxquopTa a ensmoodpaane mpm-

Tepmesmomno paammuTa OMAMINCI Tmnu mameneaml:

I/ oOsenmHeHme, paanemeHme, mcmamenme unn nononHenme B CH -

enema OCHOBHMX cemanTmgeommx oanacTett
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2/ 113HCHHHHR B mepapxmecHoM cTpyHType BilyTpla Ham30-nm6o

OCHOBHOg ceuaHTmqecHO 06213CTH /6e3 mameHeHmM B COOT-

BepcTymem HeynopuoveHHom mHoxeme [Dopu AecapmnTopom/

3/ 3LeAeHme JIM mcmoqeHne AeoHpmnTopom C nocileAymmu msue-

HeHmem Hepapxn4ecxoN oTpylaypu.

3Honep1ueHTantHoe mcnuTaHme WHIrnmm Te3aypyca, cnopaAmqec-

Kme mcnpameHmH, AononHeHmH m 3annalimpoBaHHue cacTeuaTmtlecitme

nepecuoTpu Hoerc Te3aypyca mnm ceuaHTnecitmx o6nacTeg cnylaT

onHoli qTo5u cemaHTm4ecHa9 cTpyHTypa nyqwe COOTBHTCTBOB3-

4O n,paHTepmeT,IHe c,)oHAa B ero p33B1ITHM L AaHhomy rpaumaTmqec-

Homy onmoaHm, ilfl. CAHOHO ponL Te3aypyca He AORICH8 61,1Tb B 3TOM

cuucne 5cer:,s TORLKO :V_B naccmmo apmcnoco6JuumeRcH. CTaGanx-

smposaHHaH inH oTHocnTeasHo motiquaam cTpyxTypa Te3aypyca °Ham

moan cymecTseHnoe sammiimeHa HexoTopme napameTpm CHO-a, B qa-

CTHOCTM, Ha ero paaAmmao no muumuu xxaccam qacToTHooTm.Mo-

MHO Aame npearimAeTI Taxon mull, morAa onumaamamposammam camp.

Tmgecxam cTpyxTypa Te3aypyca mem c xapaxTepmcmol CHO-a Oy-

AyT noAcmaammas HeoftommocTs mamememm rpammaTmcmoro onica-

HHH lam audopa Apyroro III /cymecTaeHHoe mameHemme MO UT OHTB

paamocmasHo amOopy °THRUM no Tmny 1111/.

8 asamqemme

HacTomma AomaA cTaawa melt nem upaTne odpmcomiTs He-

moTopme °mamma npoOsemm nocTpoemmm Teaaypycos C ofteg Tom

apeman. Homo, mmorme ma armx npoftem aaczymmsamm Om donee

AeTaasmoro cnenmaasmoro maymenmm. Boma B Hamem pacnopmmemma HO

mmoro Tam padoT, H ocTaeTem mpaamTs maAemAy, qT0 MIMI=
no zmitopmaTexa yAeamTs mm B dammatimme roam Oonsme =mamma.

XmTepaTypa:
A.R. gem': Oftam meToAimm nocTpoelmm Teaaypycoa, HTH 5,

1968 r.

0.Seohser, J.Maihk, Maxigovfi: Seleani jasyk a jeho popie.

Praha 1968.

D.Soergel: Klassifikationssysteme and Thesauri. YrankfurtiV,

1969.

ON.
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Peamme

Teaaypycu, HaxoARAXecn B unmet OopmaaIxoll CHAU c Imam-

vecammm mamma maxoro-amdo ecTecTseHHoro nauxa, paccmaTpm-

BaDTCH max qacTbcenexammux AnIKOB, Tmnoaormn moTopux xpaTmo

Halogen. B odme2 naocxocTm piTeHu OTHOWHHA menay rpaumaTmgec-

amm onmcannem nomcmoro mum, cTpyrTypoti cnpaamo-Woopmammos-

HOP° (DO= H cTpyaTypott Teaaypyca. lipmaeaeu HexoTopue OCHOBHU8

amemeuu amen= AIR nocTpoeHmn Teaaypycoa m ymaaamo BAZAHHe

aToM 'mum= Ha cTpyxTypy Teaaypyca.

S . o m e G e n e r a l P r o b l e m s Conoerning
Compilation of Thesauri

Summary
Thesauri, based on a direct foimal correlation with lexical

units of a certain natural language, are conoeived as integral

parts of retrieval languages, the typology of which is briefly

presented. Special attention is devoted to some general aspects

of the relations to be found between a retrieval language gram-

mar, file structure and structure of the tb4saurus. Some prin-

ciples directed towards a controlled compilation prooedure are

proposed.
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STATISTICAL ANALYSIS OF DOCUMENTATION FILES - SAW

Josef Mojillekx

Statistical analysis of a documentation file is carried out

by two special computer programmes.

The first programme is used to test the distribution of do-

cuments in the file as well as exploitation of the file in re-

trieval requests, the aim being to modify the classification

system and thus also the file structure in such a way, that it

may become more suitable for manual storage and retrieval.

The print-outs of the second program /they are 3 in number/

provide much lucid inforu.tion on the documentation file or on

its manageable sample, which is used as input data.

The processing of documents consists in assigning one or

more simple indexing terms /further SIT/ to each document. The

group of Sires is called retrieval document description /fur-

ther RDD/ - FIG. 1 A.

The whole RDD punched on a tape serves as input data for

each document entering the analysis. The computing system is

so arranged as to allow simultaneous processing of up to

10,000 documents. - FIG. 1 B.

As the result of data processing we get 3 output print-

outs and some other information.

The first print -out is called a "Table of simple indexing

terms" and it is used as an azilies7 table to ascertain an

unknown rank for a known SIT. - FIG. 2.

The seco_nd_nrint -out is called "Survey of SIT functio-

ning". It is divided into blocks, each block being reserved to

one SIT. Columns 1-10 involve only the given SIT and columns

11-14 show the relation of the given SIT to the so-called

x Prague.
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concurrent SIT's, which are in combination with it. - FIG8.3

and 4.

In this second print-out there is the concluding informa-

tion:

- average number of EDD's

- average number of concurrent SIT's - FIG. 5.

The last - the third print -out - "RDD Frequency list"

characterizes individual RDD.s. It consists of paired' lines:

- in the upper line there is the RDD written in full-hue

the RDD is composed of four SIT°8

- in the lower line there are 12 columns to be distin-

guished: See FIG. 6.

The last five columns 8-12 contain ranks of SIT's written

in the upper line, which participate in the given RDD.

This 3rd print-out gives the following information:

- average number of documents indexed by one RDD

- average percentage of documents indexed by one RDD

- and average increment of entropy - not yet evaluated

FIG. 7.

A special print-out gives the following very important

data:

- number of occurrences of all SIT's

- number of all processed documents

- number of SIT type:, - FIG. 8.

uat ion of Output Print-outs

The output print-outs offer us rich, well-arranged infor-

mation on the document file, or sore exactly on the processed

sample. They present an objective picture of the structure of

the file. The data obtained can be used in many ways, such as

for the revision and improvement of the indexing system, for

the objective ascertainment of principal and peripheral prob-

lems of the file, for the compilation of a thesaurus and so
on.

The relation between rank aid frequency or accumulative

frequency is given by the table Ln FIG. 11, which is in fact

an extract from the "RDD Frequency list" - /3rd print-out -

FIG. 6/.
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Graphical representation of this table is in PIG. 9.

The axis of ranks is expressed on a logarithmic scale /see

interval 1-1703/ so that we Can study individual sectioned' the

curve.

The real course of the curves can be seen in PIG. 10,where

both scales are linear.

When determining the relation of the length of EDD's to

their frequency /i.e. to the sire of equivalence classes/ we

shall work with a new notion of an iso-frequency group.

In order to determine this relation the table in FIG.12 was

compiled.

Each iso-frequency group is identified by two characteris-

tics:

- by the EDD frequency of this group - for instance 24

/framed/

- and by the interval. of the EDD ranks belonging to this

iso-frequency group.

The purpose of the method is the analysis of EDD'sbytheir

length, i.e. we try to ascertain how many SIT's compose EDD's

belonging to individual iso-frequency groups.

The diagram in PIG. 13 graphically presents the left part

of the table in FIG. 12. Each iso-frequency group is divided,

in a linear wey, into subgroups by different EDD lengths, i.e.

by the number of SIT. involved in the EDD.

The diagram indicates how many iso- frequency groups exist,

the number of RDD a included in each group, and frequencies of

individual RDA's as well as their distribution by length in

each iso-frequency group.

The values in the right -hand'part of the table in FIG. 12

are the basis for plotting the diagram in JIG. 15, which is a

graphical representation of analysis regarding RDA frequencies.

This diagram demonstrates the relative parts of the file inclu-

ded in separate iso-frequency groups as well as the distribu-

tion of these groups by the length of EDD's. It eau he used as

a nomogram. It presents, also, We the file is distributed

into EDD's by their length.

The analysis, the result of which indicates the combina-

tion power of indexing terms, starts from blocks for individual
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SIT's - we process columns 8 to 14 of the second print-out

"Survey of SIT Functioning ". - FIG. 3.

Then in the third print-out we gradually find RDD's with

ranks given in front of horizontal lines - examining columns 8

to 12 and marking by circles those SIT's that are participa-

ting in particular RDD's.

As an example the following block of SIT with rank 73 -

FIG. 21 - was processed.

A graphical display is to be found in diagrams in FIGS.22

to 24.

These investigations will allow us to learn a great deal

about related terms or descriptors /SIT'a /.

It is probable that the needs of practice would lead to

the alternation of programme to the end that it might offer

the maximum of useful information in the most convenient form.

The proposed methods of the second programme regard only the

analysis of a document file, although we know that the program-

me could also be used for the evaluation of the set of retrie-

val requests.

NOTE

All Figures see in the Annexes



COMPILATION OF THESAURI FOR USE IN COMPUTER SYSTEM

Loll N. Rollingx

I - Introduction

A thesaurus can be defined as a structured vocabulary for

use in information storage and retrieval systems.

Three parts of this definition need further elaboration:

1. A vocabulary is a collection of terms.

2. The structure of a vocabulary can be described as a set of

relationships between terms.

3. Utilisation of a thesaurus in an information system invol-

ves a set of rules which take into account the characteris-

tics of the system.

1. There are three types of thesauri according to the type

of terms they consist of.

A few of the earlier thesauri consisted solely of unitenstV,

i.e. single words. Some of these acquired significance only in

combinations. Even simple concepts had to be represented by a

combination of uniterms.

Many thesauri are of the "uniconcept" type. Uniconcepts can

be either uniterms or polyt*rms, i.e. single words or combimi

tions representing simple concepts.

Frequently co-occurring uniconcepts and uniterms can be

combined to form pre-coordinated terms of the "subject beading"

type. Most of toners thesauri comprise both uniconcepts and

European Community, Luxembourg
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phrases representing a pre-coordination of two or more concepts,

which could be called "polyconcepts".

It is generally accepted that the vocabulary of a thesaurus

should be homogeneous. Rowever, there are a few exceptions. Th.

thesauri of the USASC/2/ and MEDLARS /3 /,for example, which are

generally of the "subject heading" type, comprise a limited

number of uniterms /called "subheadings"/ to be used only as role

indicators as it were is combination with the main headings.

2. There are three classes of relationships between the terms

of a thesaurus.

The "optional" or "indicative" type is represented by the

crossreference A see also B, which invites the indexer in

the process of assigning term A to see whether term B is not

also relevant.

Also of the optional type are the RT /related tern /, NT

/narrower term/ and BT /broader term/ relators now in use in

most of the English-language thesauri. The NT relator invites

the indexer to check whether he should not be more specific.The

BT relator suggests that the concept to be indexed might have a

wider coverage than the main entry consulted.

The "compulsory" type is represented by the reference A use

B. In many thesauri this means that term A must not be used

and term B assigned instead / "exclusive" reference/. Term.B is

then either a preferred synonym or an abbreviation, or a spelled

out version of term A. But it could also mean that term B should

be assigned in addition to term A /"complementary" reference/.

Such "complementary" references are mostly "generic" references

from a specific term to a term of a higher hierarchicaA level,

and the additional assignment of term B is called IMieric_Dos-

tiM.
In a thesaurus where exclusive and complementary references

co-occur, it is necessary to tag them with dif-Perent symbols or

relators.

A use B anst be distinct from A use also B or A add B

A third class of relators is necessary to represent the

"alternative" relationships which exist between the various mea-

nings of homographic terms.
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Homographic terms cannot be allowed in a retrieval system

if selection of non-relevant information is to be avoided.

The references from a homographic term to the alternatives

offered must therefore be of the "exclusive" type.

A see B or C leaves the indexer free to chose which

term he will assign to replace term A.

In a number of thesauri the difficulty is overcome by ad-

ding more or less elaborate specifications to homographic terms:

REPRODUCTION /BIOLOGY/ is unmistakably differentiated from RE-

PRODUCTION /COPYING/
/4/

.

One of the disadvantages of this method is that the inver-

ted form of composite words has to be maintained in the alpha-

betic list if the alternative terms are to be found. CONDUCTI-

.vm /ELECTRIC/ and CONDUCTiv1TI /THERMAL/ can be found by an

indexer looking for CONDUCTIVITY, but ELECTRIC CONDUCTIv= and

THERMAL CONDUCTIVITY cannot.

Another solution consists in ignoring all but one of the

meanings of a homographic term: FRONTS /METEOROLOGY/ rules out

all other meanings of the word FRONT and other terms such as

FOREHEAD, FRONTAGE, and BATTLE-LINE must be resorted to to ex-

press these concepts. In some thesauri the indications limi-

ting the use of a number of terms to one of their meanings are

extended in the form of lengthy scope notes.

x

3. Structured vocabularies can be used in

a/ conventional information systems

b/ computer-assisted systems and

c/ fully automatic, interactive systems.

In conventional systems the document tile can be arranged

by thesaurus.texus; there must be as many document copies in

the file as thesaurus terms assigned to the document.

If the document collection is arranged by author neme,for -

mat or in chronological order, a separate index file is prepa-

red which contains, is the order given by the thesaurus /gem-

rally alphabetical/, one abattact or title card for each the-

saurus term assigned to each document.

In a "dual-file" system, the abstract /or title/ cards are

in numerical order /direct mbilp a second file contain
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one card for each thesaurus term with an indication of the do-

cument numbers to which the term was assigned /inverted file/.

The most popular dual-file system is the "peek-a-boo card"

file.

Optional and alternative references can be noted on insert

cards; compulsory references can be implemented by introducing

additional file cards or punching additional peek-holes cor-

responding to the generic terms.

In computer- assisted and fully automatic systems, the the-

saurus terms and structures as well as the files are stored on

magnetic /or, exceptionally, photographic/ media.

The use of the computer's sort and print facilities for

storing, sorting, updating, and printing successive versions

of a thesaurus in various presentations is very popular. Compu-

ter- printed alphabetical lists, permuted term lists, inverted

term lists, subject category lists, etc., can be found in many

English-language thesauri.

The storage of the generic and semantic relationships be-

tween terms with a view totheir application to stored indexes

is a relatively new technique. This will be discussed in Chap-

ter II.

The computer storage, processing and retrieval of direct

and inverted files, again, is practised in all non-conventio-

nal systems, with widely varying results. These results, as

shown in Chapter III, are largely conditioned by thesaurus

structure and control.

II -Computer manipulation
of term relationships

Preparing a retrieval file amounts to compiling the maximum

number of relevant thesaurus terms as access points for retrie-

val by term coordination. The problem is one of identifying

those thesaurus terms which are explicitly or implicitly con-

tained in the tape-stored starting material. The starting mate-

rial can be a corpus of titlesy abstracts or full document

text, or alternatively a set of manually assigned index terms.
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In the first case, the computer is fed strings of non -stan-

dard, but generally correctly spelled words, and the "automatic

indexing" routine will result in the selection of formally cor-

rect terms, the relevance of which cannot be guaranteed. The

routine will involve splitting the text into single words for

the identification of thesaurus uniterms, and into groups of two

or more words for the identification of composite thesaurus

terms. The identification of terms is complicated by the presen-

ce of nou-standard word forms involving prefixes and suffixes;

Rod by the occasional insertion of non-significant words between

term components.

In the second case, the computer has to deal with generally

standard, but often incorrectly spelled individual index terms,

of guaranteed relevance, which can be directly matched with the

thesaurus.

In both cases the computer can then be used to perform "ge-

neric posting", i.e. to carry out the information transfer sug-

if gsted by compulsory references of the A add B type.

Note that B does not have to be au indexing term. In the

Euratom system, for example, there are several hundred A add B

references for the posting on to terms of e higher generic le-

vel, such as names of categories and disciplines, and cumulati-

ve designations which it would be nonsensica? to use for the

indexing of documents, but which are quite selective in the re-

trieval process.

The posting on to generic and cumulative term does away

with the need to include long arrays of alternative terms in

query formulations.

Contrary to what might be expected, the expense occasioned

by expanding the retrieval file through intensive generic pos-

ting is lower than the additional cost of manipulating strings

of alternatives in the retrieval process.

Generic posting can be combined with a correction routine

based on the A use B references. The correction routine

amounts to replacing the incorrectly assigned term A by its

preferred synows B.
In the Euratom system.this procedure was extended to en-

compass the correction of spelling errors introduced by in-

dexers and keypunch operators. The errors detected by thesaurue
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matching and corrected manually can be fed into an "error ac -

tionary" the format of which resembles that of the thesaurus.

E use A means that every time the thesaurus term A is again

misspelled 13, it will be automatically corrected to A.

Among the errors occurring for the first time, those pro-

duced by addition or omission of one character, substitution

of one character for another, or inversion of two adjacent cha-

racters, can be corrected by a separate computer programme,

which changes, for example, ALO0018, ALCOHOLS,

ALCOHOLS into AICOHOIS.

Every error corrected by this programme can

into the "error dictionary" as en additional E

se.

ANCOHOIS and

in turn be fed

uea A referen-

The correction routine using term and error dictionaries

can be developed, by inclusion of all possible word forms and

spellings and a list of non-significant words, into a programme

for automatic indexing. Experience has shown this approach to

yield bettor performances than the method using word stems and

truncated terme/6/.

However, the quality obtainable by automatic indexing is

still largely inferior to that of indexing by specialists, and

it c=n only become attractive it this shortcoming is balanced

by lower coat. The major cost component being that for input

rather than computer prOcessing, automatic indexing will spread

as the availability on tape of the starting material, i.e. thl

texts of documents and abstracts, comes into general use as a

byproduct of publication.Optical character -tecognition devices

are not expected to bacons economic to the point where automa-

tic indexing would be competitive.

The computer is also used to check the internal consisten-

cy of the thesaurus structure. In particular, every time a new

term or a ney reference is introduced, a complex automatic rou-

tine checks that the introduction does not lead to duplica-

tions, contradictions or continuous lobps within the thesaurus

or between the thesaurus and the error dictionary.
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I I I -Effect of generic posting
on thesaurus building

The number of A use B references in a thesaurus is ge-

nerally kept as low as possible: It seems senseless to over-

burden a term list with terms that the indexer is not permit-

ted to use. The majority of the terms are thus Authorised

for indexing and retrieval. This makes it easy for the indexer

to find at least one term corresponding to tae concept he has

in mind, but the retriever has to browse through a great many

RT, NT and BT references in order to assemble all the terms

relevant to the query, i.e. all the terms that the indexer

could have assigned to relevant items. The use of automatic

generic posting radically alters the picture. First,the inde-

xer can now limit himself to assigning the most specific terms

corresponding to the concept to be indexed, since every rele-

vant generic term will be automatically added. Indexing depth

will decrease, as also the indexer's workload per item.On the

other hand, the retriever will not have to bother about inclu-

sion of alternate terms, since every term he may select for

query formulation will bear the postings of all hierarchically

subordinate terms.

In the Euratom System, where generic posting is being app-

lied to a very large extent, the influence on retrieval per-

formance has been the following:

Relevance ratio has significantly increased, since the

indexers are free to follow their natural inclination, which

is to put systematically more emphasis on specific indexing.

Recall ratio also increased,-since it is no longer possible

for the retriever to overlook relevant specific terms in the

query formulation.

As both indexing and query formulation have become elemen-

tary operations, they take less time and have become less

costly.

The Euratom Thesaurus was c mpiled as early as 1962 as a

set of equivalent descriptors, 'ollowing the example of

ASTIA/8/.

A great many A use B references were then developed as

a result of the indexing of more than 100,000 abstracts, and
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the indexers were systematically invited "to use term B in

preference to term A whenever pertinent".

When, in 1964, Buratom's first computer was used to verify

consistency of application ot this rule, it became evident that

the same inexpensive operation could be used for correcting

errors /E use A/ and for generic posting /A add B/.Throughout

the following years, A add references Pram new specific

terms /A/ to already existing descriptors /B/ were added to the

thesaurus every time it was felt desirable. The distribution

of the new references over the subject field was therefore not

uniform. And the descriptor part of the thesaurus remained vir-

tually unchanged, since many of the modifications which might

have been considered desirable would home necessitated exten-

sive re- indexing.

The situation is quite different in the field of metallur-

EY-
The European Community is now considering extending its

information dissemination activities into the tielde of metal-

lurgy and, eventually, agriculture.

Preparatory work is being done including an inventory of

the metallurgical literature and compilation of a metallurgi-

cal thesaurus.

This seems an excellent opportunity to apply the new meth -

odology of thesaurus building.

A number of basic rules and a plan of work were agreed

umpaniandwork on the thesaurus started in October 1966.

The following is an outline of our.plan of work and the

way we went about it.

B t e p 1: Define the subject field to be covered and

make an inventory of existing thesauri and previous terminolo-

gy studies.

e u 1 t: Three Englishlangusge thesauri compiled by

ABM/9/
9

0811"/ and IBC08/11/; a Prenchlthesaurue developed

by CEEB/12/; a number of excellent encyclopedias; the. Metals

Handbook; and the subject indexes of the major abstract jour-

nals.

In view Of the =Sher and quality of these document!it

was considered superfluous to compile a representative set

of terms by statistical analysis of a text corpus.
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S t e p 2: Eliminate duplicates from the term collection.

R e s u 1 t: Prom a total of 10,000 terms originating from

three thesauri, 1,100 duplicates and 900 triplicates were dele-

ted by alphabetical merging of the term lists, leaving a collec-

tion of 8,000 terms.

This step could have been combined with step 6; taken sepa-

rately, it made steps 3 and 5 easier.

S t e p 3: Divide the subject field into coherent units

containing 100 to 300 terms.

Resul t: Creation of 37 term subsets covering various

aspects of metallurgy, including materials, properties and pro-

cesses.

S t e p 4: In heavily loaded subsets, take special measu-

res to standardize term selection and format.

Resul t: Creation of a rule for the generation of de-

signations of inorganic compounds, ores, alloys and isotopes,

by combination of element names with the words COMTOODS, ORES,

ALLOYS, ISOTOPES, etc.

This rule may well burden the printed thesaurus, but not

the user's memory.

S t e p 5; Display the terms corresponding to each unit

in semantic charts, grouping conceptually related terms around

their preferred synonyms.

Resul t: 900 preferred terms, defined by their semantic

context, earmarked for descriptor status, with an average of 8

terms clustered around.

t e p 6: Define the reference type for each term and

record the references for computer storage.

Reaul t: 3,800 descriptors, 1,000 A use B references,

50 A see B1 or B4 references, and several' thousands of A add B

references, on 80-column thesaurus form sheets.

Almost every term bad to be verified in one or more hand-

books and encyclopedias, decisions about homographic terms being

the most time-conauming.

A number of terms were considered valueless in a thesaurus

for use in a system based on term coordination, but they were

retained, generally as use B references, in order toacbieve

complete :onvertibility between the basic term lists9/ /14/111/

and the new thesaurus.
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S t e p 7: Computer storage, consistency check and print-

out.

S eoul t: All the terms keypunched on 80- column cards,

stored on magnetic tape, sorted alphabetically by first and by

second terms, resulting in a printed thesauruz and an "inverted

dictionary" with related terms grouped in synonym clusters.

Duplicate entries, contradictory entries and references

loops are eliminated in the process.

S t e p 8: General revision and verification.

Resul t: The display charts were checked against'the

"inverted dictionary" and given their final presentation.

Term lists and display charts were critically examined by

several experts; as a result of their comments a number of mo-

difications were made.

The total effort involved in the compilation of the metal-

lurgical thesaurus by two members of the staff and a small

number of experts participating in the project was calculated

at approximately 700 working hours, or four man/months.

Production of the two listings required only a few minutes

of computer time using the IBM-360/40.

The above figures seem quite incredible when compared,for

example, with the tremendous effort that went into the EJC/5/

or DoD/4/ Thesauri. Wall's figures/7/'/15/ represent a total

of 70 man/months.

It is not surprising that, in the light of such an enorm-

ous expenditure of expert time /and money/ many studies. were

started on the possibilities of automatic generation of the-

sauri
/14/, which by the way, in turn, are costing a lot of

computer time /and money/.

Now that the efficiency of automatic posting has been con-

clusively demonstrated, and with graphic display of semantic

and hierarchic relationships making the compilation of generic

references such an elementary operation, there is no doubt that

more and more ttBsauri will be built, econom'.cally and effi-

ciently, u. these methods.

IV-Similarity factors
Generic posting takes care of the HT references in indexing

and their HT counterparts in retrieval. The RT relatorsdionever,
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representing a variety of ill-defined relationships, have esca-

ped all attempts at computerizing so far. The documentalist in

charge of indexing or query formulation will assess, from the

display of semantic relationships in the terminology charts,.

which is the term most likely to represent a valuable alterna-

tive to a given concept because of its similarity or closeness to

it. If this "semantic similarity" between two concepts or terns

could be given a numerical value, the computer could be taught

to store and use semantic similarity factors for a number of

/or all/ term couples in a thesaurus.

The expression A/50/B might be used to mean that B is

semantically similar to A to the extent of 50 percent,and a do-

cument tagged with term B might be expected to be half as rele-

vant as a document tagged with term A.

Various methods have been thought up, aiming at making the

computer determine statistically the value of the similarity

factors on the basis of an indexed data base/15/. So far these

expertments have not been conclusive.

We therefore consider making use of numbers assigned on

the basis of expert judgment in the planned experiments invol-

ving aimilarity factors.

The basic experiment, of which a number of variations are

under consideration, can be described as follows:

A question expressed by the customer as a combination of

three aspects: A B C would normally be modified by the

information officer to include a number of alternative terms

/A2, B2, B3/ which he judges to be relevant in this particular

case. The query thus becomes

r A2/ /B r B2 r B3/ C

If, however, the computer knows the similarity factors of

all term couples involving A, B, and C, it can be told to se-

lect all terms having a similarity above a given cut-off value,

say, 50 percent, and apply these as coefficients to the terms

in the Boolean formula:

/A r 0,8 A2/ /8 0,9 82 0,6 133/ C

A document tagged /A, B, C/ would be retrieved with a re-

levance probability /the product of the similarity factors in-

,
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volved/ of 10%, document tagged /A2, B, C/ with a probability of 8e70,

a document indexed /A2, B2, C/ with a probability of 7a,5, and a document

indexed /A, B3, C/ with a probability of 6CPT.,.

The computer, using the similarity factors, thus not only retrieves

all the documents found by the human querist, but produces a ranking of

the selected references according to their relevance probability. This

relieves the system operator /or the final user/ of part of his burden and

reduces the total cost of information retrieval.

Licilarity factors are expected to play a role in the man-machine
interactive information systems of the future.
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ANSWERS TO THE QUESTIONNAIRE ON THESAURUS PROBLEMS

Grate A.Schanchex

la A thesaurus allays comprises an alphabetically arranged,

and may also contain a systematically arranged display of

evaluated subject-oriented terms for indexing and retrie-

val purposes.

lb To call a given construction a "thesaurus" the following

semantic and syntactic principles have to be fulfilled:

a/ The thesaurus has to be structured as to synonyms and

quasi-synonyms, for instance by means of USE-references,

SEE ALSO- references and USED FOR-references.

b/ The thesaurus must contain definitions of ambiguous

terms, for instance by means of scope notes added to

the term.

of The thesaurus must be accompanied by a set of rules

giving instructions for:

use of the various grammatical forms of the words,like

the use of nouns, adjectives, adjectives together with

nouns, use of singular-plural form and so on,

use of accepted abbreviations /like "VTOL aircraft"

for "vertical take off and landing aircraft"/,

use of symbols like - //, greek letters, "per cent",

"degrees centigrade" etc.,

use of trade names,

use of geographic names,

use of technical slang,

Studieselskapet for Norsk Industri, Oslo.
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combination of single terms in the thesaurus to complex

terms by indexing and retrieval,

direct or inverted entry of complex concepts consisting

of more than one word /like "fluidized bed" and "bed

fluidized"/,

the candidate terms must be evaluated by a sub,ect spe-

cialist as well as by a linguist.

The abovemantioned are the basic principles of thesaurus

construction. In addition to these there are other prin-

ciples - the fulfillment of which give rewarding advan-

tages to the thesaurus as a tool for indexing and re-

trieval:

A structurization of the thesaurus by means of a hierar-

chical listing of the terms or by a listing of broader

term /BT/ - narrower term /ET/ relationships between the

terms.

Such a straatariaatica will cause secondary practical

effects on the thesaurus by giving possibilities for

preparing alphabetical lists for groups and subgroups

within special fields. These say, besides serving their

main purpose /indexing and retrieval tool/, be of value

for studying the depth of indexing by means of word fre-

quency studies. Such studies will in turn contribute to

the development of the thesaurus towards an optimaliza-

tion of usefulner.Thie meats that the thesaurus con-

tains a minimum number of rarely-used or too - often -used

terms and a maxims number of relevant terms. It means

further that the thesaurus should be supplied coati-

:mown,' with new evaluated terms and should be freed

from obsolete terms by continuous deletion. This last

point is in accordance with rapid technical development

within the various special fields.

Ic The elements or factors which influence the construction

of a thesaurus are mentioned in lb. Besides these factors,

the aim of the thesaurus ougit to be considered from case

to case; whether it is going :o serve a "polytechnical"

/several branches/ or a more specialised field, whether it
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is going to serve one branch /company/ or one subject field

and whether it is going to serve as a tool for both index-

ing and retrieval purposes. It is also important to evalua-

te the desired depth of indexing from case to case. This

in turn will influence the thesaurus construction.

1d The degree of complexity and the number of information

Items /terms and various presentation forms of these/ have

to be evaluated in connection with the aim of the thesaurus

/answered in 1c/, in terms of what purposes are to be ful-

filled. The economy of the thesaurus project in question is

of course also an important factor, which will determine

the degree of complexity.

2. When applied to the use of the thesaurus for coordinate in-

dexing and retrieval, the existing definitions found in

recent literature aud used among documentalists /something

like the definition given above under la/ should be suffi-

cient. If the thesaurus concept is to cover broader uses,

its definition has to submit to further analysis.

3. The role of the thesaurus is, according to the answer under

2, primarily for direct use as a most necessary tool in

systems for indexing and retrieval. Secondarily it can be

used as a vocabulary and dictionary aid for other purposes,

for instance within scientific information as a whole,such

as for authors editing reports, journal articles, for lib-

rarians in their choice of keywords for all kinds of aciSn-

tific library material, etc.

4. The moat rewarding way of collecting terms for a thesaurus

is no doubt the compilation Of evaluated terms from current

indexing of new literature in the field in question, be-

cause this gives least "noise" with regard to artificially

and seldom-used terms. It gives the current up-to-date

language. In this work there are obvious advantages Liming

a computer when it comes to alphabetization of the word

collection, for preparing alphabetised subject field lists,

for construction of hierarhical connectione,for production

of inverted lists, permutaued lists, for word frequency

studios etc.
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5. Of the topics mentioned in the questionnaire the first is.

in our opinion the most important, i.e. the classifica-

tion of thesauri according to branches/subject. In fact

both of these classifications can be of value.

A company thesaurus usually ought to be a "branch" the-

saurus, while a thesaurus for a scientific institution

ought to be more subject-oriented.

6. A descriptor is a preferred keyword /term/ which in a
semantic hierarchy has a place which may comprise a larger

concept field than the one which is covered by one single

keyword /term/.

7. The answer to this question is given under lb.

8. The answer to this question is given under the last pert

of lb.

1



RECOMMENDATIONS FOR THE BUILDING OF TRWAURI

IN SCANDINAVIAN LANGUAGES

Regler for bygging av thesauri pa nordiske sprakx

Extract in translation
Henning 6pang-Han6senxx

As to general points of view and as to order of presenta-

tion, the recommendations are in accordance with the Thesaurus,

Rules and Conventions found as Appendix 1 to the Engineers

Joint Council's Thesaurus of Engineering and Scientific Terms

/New York 1967/.

D efinition s:
By a document is meant the smallest bibliographic unit rel-

evant to a system of registration and retrieval.

By a keyword is meant any word or composition of words ap-

propriate in retrieval, for the
characterization of the content

of a document.

By a 212plagr is meant/1/ a preferred keyword that /2/

Within a conceptual /Semantic/
hierarchy takes up a position

that /3/ may cover a conceptual field larger than the field

covered by an individual keyword:'

P urpose of a thesaurus:
A thesaurus serves the purpose of indicating the transfer

by the Working Group for Thesaurus Construction,Scandina*Isn
Council for Applied Research /NOEDFOBSK/.

xx Daumarks Tekniske Bibliotek, Copenhagen.
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of keywords /found in documents and in retrieval queries/ into

descriptors accepted by the information store of a system of

registration and retrieval. .

Contents of a thesauru as
A thesaurus obligatorily comprisee an alphabetised. list.

This list should include all keywords and all descriptors.

In addition, a thesaurus may comprise

1/ a permuted index /allowing to enter from inversions of nor-

mal word order, e.g. from absorption acoustic /;

2/ a subject category index, in which the descriptors are ar-

ranged according to categories /facets/;

3/ a hierarchical index in which descriptors having BT-or ET-

references /cf. 0-1/ are arranged hierarchically below the

descriptor having the broadest meaning /covering the bro-

adest conceptual field/;

4/ a list of notations /e.g. numeric codes/ for descriptors

and for corresponding keywords.

Selection of descriptor s: T-1

Descriptors are selected in accordance with their use in

documents for indexing. In addition to all conceptually impor-

tant words, forming the core of a thesaurus and being closely

affiliated to professional terminology, descriptors many include

names of persona, institutions, projects, locations, etc., and

furthermore numbers, numerical intervals, and other kinds of

identificatory symbols. Even bibliographical indications may

act as descriptors.

The usefulness of a descriptor depends on

/a/ whether it is likely to occur in retrieval queries as an

element conveying information;

/b/ whether it can be given a meaning distinguishable from the

meanings of other descriptors;

Becomm. ... Scandinavian lang. -2

/c/ whethe _t can be given a definable meaLius of general un-

Ameba' Lability.

Not useful as descriptors' are words

/a/ never occurring in the relevant documents;

/b/ occurring in any document;
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/c/ never occurring in retrieval queries:

/di having a vague and undefinable meaning;

/0/ having a meaning very close to that of some already-accep-

ted descriptor.

'or descriptors the Singular of nouns is
used.' T-3

Instead of distinguishing in the way of Inglish and

and buipings, indicators of content should be used when neces-

sary, e.g. building /yroceeplIersus building' Mta/.

Indicators of contents T-5

In cases of doubt as to the meaning of a word to be scoop-

led as a descriptor, the meaning should be pointed out by ad-

ding an indicator of content /I scope note/. The indicator is

given in brackets, but forms part of the descriptor. The 'fol-

lowing cases deserve mention:

/1/ Cases of homonymy, e.g. Engliek/agracutaaa/ and *mg
/planet/. -

/2/ Cases where a noun* commonly used both* a process and
of a product or a property /cf. 24 above/. . . .

/3/ A composition of words ay have different meanings according

to varying semantic reletiOnMbetween'the components, and an

indicator of content my. thus 196 desirable, 06- Walsh

water 000lige /cooling with ester/ versumimrmaus
/Coon= of watme.

/4/ ?red* marks sad possibly other names may need an indication

of the kind at article in question and/Or of.the tact that

the neme in question is s registered trade mark.'

Complex I de evipkore /pre cOord-
inatd descriptors /s' T-11

Usually descriptors :oho* be chosen in accordance with the

ternieology found in the relevant literature regardless of the

malber of words used in Order to empress the concept/thessaning/I

z The rules reogimetried here for Scandinavian langtaps - thus
deviate. from the Amerioan rules.
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in question. However, many potential descriptors seem to ex-

press concepts that are combinations of two or more other

/potential/ descriptors. In such cases a decision must be made

as to the inclusion'of the specific, complex descriptor or the

treatment as a combination of descriptors.

Specific, complex descriptors often facilitate the re-

trieval of specific information, but increasing the number of

descriptors generally increases costs of indexing. The use of

individual /not complex/ descriptors by indexing, and combin-

ing them during retrieval, permits a smaller thesaurus and of

a more consistent terminology.

.Hecomm. .... Scandinavian languages. -3

/a/ A specific, complex descriptor should be set up, if rele-

vant and more general descriptors are not found in the

thesaurus in question. In order to be relevant a combina-

tion of more general descriptors must comprise at least

one descriptor that is a member of the same hierarchical

class as the specific concept.

/b/ A specific, complex descriptor should be set up, if the

specific concept is itself frequently met with,or ii one

/or both/ of the more general descriptors is very frequ-

ently met with.

In cases of doubt it is advisable to set up the specific,'

complex descriptor, at least temporarily, because in a working

system it is easier to split up a complex descriptor than to

combine existing descriptors into a new, complex descriptor.

Cross refrenc s: C-1

The connections between the descriptors and keywords wi-

thin a thesaurus are indicated by 5 reference symbols having

fixed meanings. In thesauri in the English language the most

widespread symbols are /abbreviations of/claglish words

USE UP /weed for/ BT /broader tam/ 14 /narrower tore/

HT /related term/.

In a thesaurus in a Scandinavian language it is not recom-

mended to introduce abbreviations specific to this language,

because confusion may arise. It is advisable /1/ either to

accept the widespread English abbreviations, regarded as pure

symbols, or /2/ to standardise - if possible - new, figura-

tive symbols, .g.
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> < A V //

for USX UP BT NT RT

where A and V are to be read as letter substitutes for arrows

pointing respectively upwards and downwards.

/Bore detailed definitions and instructions with examp-

les for the 5 types of reference are given in the original as

sections 0-2 to 0-9. These, and rules for alphabetizing /sec-

tion A-1/ are omitted in this extract; from the numbering it

will be seen that even sections T-2, T-4, T-6 to T-10 have

been omitted. This translated extract tends to cover points

of particular interest as to principles of thesaurus construe-

tion/.
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PROEMS OF TESSA=

Jiri TallUttIZ

The questionnaire does not contain questions which most

probably could incite the participants to discussion - namely

questions about the problems and the disadvantages of thesa-

uri. As the host has invited us to add freely new points to

the questionnaire, this paper tries to concentrate especially

on both these aspects. In order to keep to the orderceitems

as shown in the questionnaire, I shall deal with the indivi-

dual points in the order of the questionnaire items.

ad 1. - 2.

One of the most important activities of librarians and

information specialists is to index or classify the informa-

tion materials, i.e. to express the topic of documents briefly

by means of terms /called subject headings, uniterms, des-

criptors, key-words etc./. The terms representing the topics

of documents can be arranged either alphabetically-according

to the external form of the term - or systematically - accor-

ding to their internal content. There is no third way of ar-

ranging them. These two ways of arranging the terms corres-

pond to the two main trends of ordering systems, namely -

alphabetic indexing systems /like subject headings, miters.,

thesauri of descriptors, key-words/end systematic classifi-

cation systems /both traditional and faceted/.

In Suglith there unfortunately does not exist a broad

term for the two narrow terms "indexing" and "classification".

In Csech we use the broad term of "ordering systems" /simi-

larly the Germans use the expression ROrdumpsystem0/.

Czechoslovak Academy of Sciences, Prague.

44,
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In this paper the words "ordering systems" will be used to

'express both alphabetical and classification systems.

The thesaurus is an alphabetical system. It is necessary

to stress this, because in some cases this expression is used

nowadays to describe any special ordering system /as distinct

from a universal classification system/, even if it is syste-

matic. Unclear terminology would exclude discussion; therefo-

re by "thesaurus" we should always understand an alphabetical

system.

ad 3. Role

In conventional information systems it is immediately

evident whether the catalogue is alphabetical or systematic,

because the records in the files are arranged in one or the

other way. In a mechanised system we cannot judge the charac-

ter of the ordering system according to the arrangement of

records. Most frequently their arrangement on magnetic tape

is chronological.

Indexing and classification
fulfil an important role-

namely to arrange the
records in storage

Every classification system uses systematic tables /syste-

matical display of terms/ and an alphabetical indez /alphabe-

tical survey of terms/. Which of the alphabetical ordering sy-

stems, whether subject headings, uniterms or thesaurus, uses

both of these aids? I somehow doubt that graphic maps of terms

in a thesaurus correspond to the tables of a classification

system. The lack of a_sYstematic survey is a great disadvan-

tage of many thesauri.

ad 4. Construction

Referring to my papers presented at the Elsinore confe-

rence in 1964 and at the Second nglo-Csechoslovak Conferen-

ce of Information Specialists in London in 1967 I shall repeat

briefly the main ideas of the or ering principles and the

theoretical considerations connected with it:
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Every ordering system is governed by a combination of differer#:
orderiogprimiples. whether alphabetical or systematic.

Nearly every one of these principles is in contrast with
another principle:

Principl e Contrasting
principle

alphabetical arrangement systematical arrangement of
of terms terms

uncontrolled dictionary controlled dictionary
no hierarchy hierarchy
open-ended system closed system

precoordination postcoordination
alphabetical display of terms systematical display of terms

/tables/

/n addition to this there are two principles which have
no antitheses - the principle of categories and the principle
of expressing terms by notation. Both these principles are
characteristic of the classification systems.

The chief idea expressed in the paper presented in London
was, that there was a general tendency'of these principles to
merge and that the best solution seemed to be achieved by the
syuthesia of opposing principle.:

Uniterms have no hierarohy, while CDC uses a strong hierarchy.
Neither an excess nor a lack of hierarchy are good. A weak
hierarchs therefore seems to be the best solution.

An uncontrolled vocabulary has greet disadvantages, but
similarly a controlled vocabulary- as we all feel - very
often has the disadvantage of a Procrustean bed. In my opi-
nion there will be a general tendency to add uncontrolled
words to the records, I call them "explicative words" and
they. have no selective powat /no search can be made on their
basis /. We have introduced these words in our INBORN mech.-
nisedinformation system, and t1ey serve us well. They are
very important in the computeri!ed systems where bibliography
has replaced abstracts and wher, the strict use of a control-
led vocabulary endangers the understanding of the oontent of
a document.

S
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Precoordination or poatcoordination - that is the question.

In judging this problem we must introduce into our considera-

tions the question of whether the ordering system is used in a

bound index, in a file or in a multidimensional medium like

peek-a-boo cards, punched cards or a computer.

The conventional systems /bound indexes and files/ prefer

precoordination, and multidimensional records prefer postcoor-

dination. In spite of this I think that the best wayofludgicg

whether to precoordinate or postcoordinate is to ask: How will

the user seek the information? If he is likely to request ado-

cument about the "circulation of journals", he must be given

the possibility of searching under this precoordinated complex

term. If he is likely to request also documents about the "cir-

culation" of Cher materials, it is necessary to enter this do-

cument also under this postcoordinated term. And if he is not

likely to demand the records about "journals" in general, we

shall not classify it under this term at all. This way of sol-

ving the problem also means a synthesis of two principles /pre-

coordination and postcoordination/.

Last but not least come the two antitheses - alphabetical

and systematical arrangement of terms. Can we ever reconcile

these two principles? The answer is affirmative: moreover this

synthesis can be applied in two ways. In the first place by

using both an alphabetical index of terms and a_sYstematical

display /tables/ in every ordering system.

However, within this, synthesis can be used even in the
ordering system itself. We have done so in our faceted classi-

fication in the MOUE information system. This faceted clas-

sification consists of four categories. The classes in the

categories are arranged alphabetically according to the capital

letters /which were chosen anemotechnically/. The terms in the

classes are also expressed by anemotechnical notation/in small

letters/ and again arranged alphabetically. The system is a

faceted classification with alphabetical_ arrangement of classes

and terms.
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ill the considrations about
ordering principles apply both
to alphabetical systems and

classifications

ad 5. Interbranch relations

Thesauri are special ordering systems; this is their great

disadvantage in comparison with universal classification eye-,

tams like D.C., U.D.C., Soviet Bibliographical - librarian Clas-

sification, Library of Congress classification etc. I doubt

whether a univeral thesaurus could be built for a simple reason

- when a thesaurus consists of more then 600 - 1,000 terms,both

the indexer and the user lose the survey of the thematical con-

tent of the information system. A larger system needs uncondi-

tionally thematical tables /or at least maps/.

Although one is aware of all the drawbacks of different

universal classifications, it is at least certain that they have

not the great disadvantages of all special thesauri- the problem

of marginal fields and the problem of auxiliary terms.

In every thesaurus the terms for marginal topics /chemistry,

physics, mathematics/ must be introduoed again and again /always

in a different way/: There is no compatibility, although so many

thesauri need these terms. Evaluating the situation in Europe

now, one realises that the only coordinating factor in the ne-

twork of information centres - international and universal cla-

ssification - is disappearing and the network is disintegrating.

We are oomming to an atomising stage every branch and every na-

tion /in the same branches/is o_onstructing_its own thesaurus.Taie

is a problem of capital importanee. On the other hand the intro-

duction of computerised systems demands deer analysis in index-

jog - and a imolai ordering system iwbeIDer it be the thesaurus

or a faceted classification/. Row to solve this problem? It is

certainly one of the greatest problems of this and other confe-

rences on the problems of ordering systems.

MY personal opinion is. that wene.sifle.Msn
system forming a roof above the special ordering systems /both

thesauri and faceted classification in individual branches of

pima knowledge/. From this universal classification, which
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.would sot go into great detail /this Would be the task of spa.

cial agate 3/, we should use the terns for all marginal fields

and all the auxiliary tern&

who will work on the construction of this universal classi-

fication? In spite of the valuable work of the London Classifi-

cation Research Group it is clear that it would take rears to

construct a new system of universal faceted classification. And

reconstructing UDC for this purpose would also demand groat

efforts. It is obvious that besides this, it will be necessary

to state meneraxxinciples for the construction of special or-

derinwsystems.



BITILDING OP TIM 13103AiIRLT8

David C. weeks=

Two principal considerations in approaching the task of

thesaurus building are: the domain which is to be represented

and the sources from which concepts and terms are selected.

Whereas scientific and technical information systems have

tended to develop independently in the past, we must recognize

the inherent limitations of such a random pattern and seek

means of overcoming those limitations. Influences helping to

reverse this tendency stem from an awareness of the frequent

overlap between domains or even disciplines and from a growing

need for system-to-system communication.

The impact ,f these influences is apparent when we consi-

der the elements that comprise the language of thesaurus de-
veloped for a specific application in a discipline. Note, how-
ever, that the discipline is most probably a subdiscipline of

some comprehensive discipline. This is largely a reflection of

the trend.; towards systems serving narrower fields but treating

them more intensively.

In these circumstances, discipline-oriented thesaurus can

be expected to contain four vocabularies, each essential to the

literature of the domain and the.rotrieval interests of its
users:

the core concepts and terms of the discipline - the langu-

age essential to research and communication, describing the

objects of concern and activities of the practitioner.

the major discipline of which this domain forms a part -
the scientific hierarchy illustrated by the domain of

George Washington University MCP, Washington.
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entomology which is a sub-set of invertebrate zoology -

zoology- biology.

other disciplines upon which the scientist or technician

draws in the performance of his work. These may be cross-

discipline domains such as chemistry/biology, physics/

chemistry; or they may be used as tools of research such

as statistics, logic, mathematics.

the domains where this discipline. may be applied - best

illustrated by the application of information science to

any scientific discipline.

Unless each of these elements is represented in sufficient

detail, the thesaurus cannot be effectively employed as a tool

for information control. It will fail to.provide access to the

varied topics contained in a corpus of documents and it will

be unresponsive to the user's needs. As the interest in and

need for system-to-system communications becomes more intense,

the task of building a thesaurus becomes more complex.One way

of reducing the difficulty and at the same time promoting com-

patibility is the development of standard, uniform methods for

thesaurus building. This will encourage the symmetry and ba-

lan ..hich are so essential to conversion from one system to

another and for one system to complement another. Another means

to the same end would be the development of standard caaponents

which could be incorporated iato several thesauri, since the

non-core elements are common to a number of domains.

Both possibilities require the combined efforts of spec-

ialists from various disciplines. The result of such projects

would greatly assist in halting the random development of

uncoordinated thesauri and of incompatible information systems.

Sources of Concepts and Terms

The term thesaurus is becoming a common name for any infor-

mation system, indexing scheme or language. At the same time,

the concept of a thesaurus is also frequently equated with a

somewhat structured language in which broader, narrower and

related terms are arrayed - not always according to some for-

mula or rules that prescribe the level of terms.Ontlicquestion
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of methods of compiling a thesaurus, there are at least three

principles that must be considered in every instance, whatever

techniques may later be applied to the actual task of compila-

tion, These are: 1/ The source from which terms are to be se-

lected; 2/ The purpose for which the thesaurus is intended;

3/ The approach to construction.

Two conventional methods have been used for the selection

of terms. One method is the use of existing dictionaries and

other lexical aids. This approach, more likely to be used for

a discipline-oriented system, tends to produce a set of terms

that is representative of accepted usage. Terms are likely to

be relatively stable and to reflect a concensua of definition.

Most disciplines have a number of tectrAcal dictionaries as

well as encyclopedias, handbooks or similar basic resources

from which terminology can be derived. A disadvantage of this

method is that the vocabulary so assembled is somewhat "steri-

lized" and lacks the dynamic quality of current usage. Such a

thesaurus may be difficult to relate to the language of li-

terature or the patterns of recourse characteristic of poten-

tial users.

A second method - extraction of terms from a selected

sample of documents - uses primary rather than secondary so-

urces. Thesauri built from the language of literature are maze

current, but risk the need for more frequent amendment as the

scope of literature is broadened in actual use. Terms of less

stability will be more frequent and defining notes more neces-

sary to specify the accepted meanings.Mission-oriented systems

are the more likely applications for thesauri constructed from

literature.

The purpose of the thesaurus is another issue that is es-

sential to its construction. Those intended for application

to the literature of a discipline are started with a different

set of premises from thesauri being developed for an organi-

zation with a defined mission and functions. While a core of

terms should be similar for a given discipline and a related

mission, considerable difference is likely in the peripheral

vocabulary. The two varieties are probably not interchangeable

in application.
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A third consideration in methods of compilation is the

question of structure. In some instances, the structure is

built first and tams are selected and assigned at the time

of entry. Only in this way can a valid and workable thesaurus

be constructed. Reversing this process and building a struc-

ture after the terms are collected creates an uneven and

unbalanced structure not truly representative of the topical

universe it is meant to define.
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SOME FRAXIOSEMICTIC PROBLII8 OF SCIENTIFIC INFORMATIONx

Tadeusz Wejcilex

Praxiosemiotics /the theory of optimal sigm/ppraxiolinguis-
tics /the theory of optimal language/, the classification

theory, the theory of the designation of the message /the entry

characterising the message/, the theory of automated informa-

tion retrieval - all these branches of science play an import-

ant role in the development of scientific information and its

theory.

In my report to the conference I present the principles of

my work on formal aspects of the general classification theory

and the theory of optimal language. I hope these considerations

will in soma way stimulate the development of the central prob-

lem of scientific information, i.e. the theory of retrieval

languages.

This report is based on T.Wojcik: Prakseezesiotyka. Zarys
teorii optymalnego snaku. /Praxiological Semiotics. An out-
line of a theory of the optimum sign/. Warszawa, 1969,
PIN pp. 289.

2Z Warsaw University, Warsaw.
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1. General description of the

processes of int ores tion
and cognition

I have subdivided
cognition into sensory, symptomatic and

sign-message as successive stages of cognition, terminating

with the exclusively human stage.

The main problem is that of message which is a tool for

converting an uninformed man, animal or machine into an infor-

med one. Both message and any of its component-parts, of

various degrees of complexity, are signs.

A message may be in the form of a sentence, or larger

text, photograph,
portrait, map, graph, a chair tipped against

a table in a cafe to indicate the place is taken,a doorbell,

etc.
A message may act in diverse forms and especially as sound

and light waves.
The postulates of the optimum message require that it be

best adjusted to three sides, namely:

1. to the addressee of the message,

2. to its sender or creator,

3. to the reality rommunicated.

These postulates are compared with the corresponding postu-

lates of the optimum tool in general, which in this case is a

message.
The postulates of the optimum message are the following:

1.
concerning addressee of the message,

1, maximum access Its space and time /,

2. maximum perception
of the form of message,
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3. maximum clarity of message;

2. concerning the sender or creator of the message:

1. maximum ease of learning the technology of making and

sending the message,

2. maximum tacility in making messages /both their content

and form/ and sending them;

3. concerning the reality which a message reflects:

1. unambiguity of the message,

2. maximum correspondence between the message and the

reality it reflects,

3. optimum exactitude of the message.

To a large degree, though not completely, the message de-

pends upon its components being optimum in order to achieve

an optimum effect.

The code of message X is the classification of the set

of oomponents of message M. The postulates for the optimum

code are: maximum reconetructability of the message from, the

components of the code, maximum perception of the elements of

the code, and maximum ease of learning its elements.Generally

speaking, the optimum code of message M is that claesificz, -

tion of a set of elements that it necessary and sufficient

to make the message £ optimum. This is the postulate of

isomorphism between a set of elements of the reality described

and a set of elements of a code that satisfy additional

postulates with regard to the addressee and the sender of the

message. A one-to-one correspondence is a particular example

of isomorphism.

19/



-112-

2. Classification codes

Classification codes are codes of classification messages

/i.e. classification/=.

One of them will be described here since it seems necess-

ary for the understanding of the language code.

We make a table of classification assumptions to classify

the set 8 with respect to features A, 8,...N. The columns of

the table will contain successive modifications of the features

A, B,...,N/see Fig. 1/.

P

0

u
4 A B ... N

4

4
4

1

Ao

2

B
o

-

...

n

No

1 4 Ai B1 ... N1

c
II

4
e

A

^2 B
2

... N2

...
4
e
4

4
fl

II

...

WA

...

WB

...

...

...

WN

Fig. 1. Table of Classification Assump-
tions /formal structure/

- classificandum

-'criteria of classi-
fication/nonprecise/

- general forms of cri-
teria of classifica-
tion

- precised /detailed/
forms of criteria of
classification
/modification/

- criteria of classifi-
cation in precise form

We may make different classification codes by transforming

the components of the table. It is sufficient to show in ad-

dition tile substance of the classification /notation/. This may be

the codes of a "tree", a table, a group of words, letters or

digits, etc.

I have enclosed, in brief, a method of making an ordered

classificati3- message in a.positional digits. notation which is

The author has described the classification code in a much
more complete form in his book Zarys teorii klasyfikacji. Za-
gadnienia formalne /Outline of the Theory of Classification.
Formal Problems/, Palistwowe Wydawnictwo Naukowe, 1965,184 pp.

- 98
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a particular example of the naming notation. The symbols con-

sist of digits which are detailed numbers of lines including

precise forms of criteria /modifications/. The position of a

digit in the classification symbol indicates the number of the

column which includes the corresponding modifications. Hence
the positional notation. The resulting ordered classification

is called systematization.

The components of a message /parts of a classification/are

placed in a permanent position in relation to one another so

that the classification message will be ordered.

Directives for making an ordered classification of the set

P with respect to A /in detail: Ao, A1,...,Ax/, B /in detail:

Bo, B1, By/, N /in detail: No, N1, ..., Nx/:

0. Make a table of classification assumptions of the set P

with respect to the abovementioned detailed criteria

/Pig. 1/.

1. Make an ordered Cartesian product of sets:

P /A0,A1, "" Ar/z/B0B1"'" By/ z '/BOK1,"Nn/

which are mentioned in the table of classification assump-

tions.

2. Eliminate the elements of the Cartesian product where the

digit 0 precedes every other non-0 digit /e.g. 011, 201/.

3. Insert the resulting symbols into columns containing the

same number of non-0 symbols,

in increasing order, and keep the order of the Cartesian pro-

duct.

By following the above directives in order, we get the fol-

lowing results in the case limited to 2 modifications,each with

three characteristic criteria:

Directive 0

P A B C

0 0 0 0
1 1 1 1

2 2 2 2

Fig. 2. Table of Classification Assump-
tions /digital notation/
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0 is the symbol for a classification oriterium which is

disregarded in a particular case.

Directives 1 and 2
P 100 P 200P 000

P 001

P 002

P'010

P 011

P 012

P 020

P 021

P 022

P 102

P 110

P 111

P 112

P 120

P 121

P 122

P 201
P 202

P 210

P 211

P 212'

P 220

P 221

P 222

Fig. 3. Cartesian Product. The eliminated
elements are framed

A set P of cloths from a textile factory will serve as

an example.

The set is classified /systematised/ according to the fol

lowing criteria:A: substance of cloth /natural, synthetic/, B:

thickness of cloth /th.ti40,1 mm, thick> 0,1 mm/, Cs color of

cloth /natural, dyed/.

Set table of ordered classification assumptions is the

following:

Directive
Ordered daeslOestIon MetwoM11141100

One dimension.
al fens

Two dlmenakmal form
Degrees of entemallsetion

0 1 2 $

P 000 P 000
P100 P100
P 110 P 110
P 111 P 111
P11! P us
P 120 P 140
P 121 P 111
P 1122 P 121
P 100 P MO
P 110 P 210
P 211 P Ill
P 212 P 212
P OM P 220
P 221 P 221
P 2/12 P 219

100

Fig. 4. Systematization Message
in Positional-digital Notation
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Orliela d dordsidas
A B 0

alArYOlO 1101onso Oolot

0

1 Via Wild
'X OWE

Pig. 5. Table of Classification Assumptions
/example/

The classification components of the different cloths are

as follows

P 000 = cloth /systematised set/,

P 100 = cloth of natural substance,

P 210 = thin cloth of synthetic substance,

P 121 = thick and undyed cloth of natural substance,

P 002 = dyed cloth.

The table classification is a particularly useful form of

classification message. It has been widekvappliedto the classi-

fication-terminological standards in this country since the

numerical notation is brief.

3. Language odes

Praxiological linguistics is a part of praxiological semi-

ptics.The language is a classification of a set of sentential

message elements. The optimum language contains exclusively the

necessary and sufficient components for the optimum sentential

message to be in as aesthettc a form as possible.

Two main tasks of prw..ological linguietica are:

1. The task of cognition faciliates research on the basic len-

Goss function on the basis of the simplest construction

/praxiological model of language/. Such a construction would

also facilitate a description of natural languages which may

be hypothetically regarded Ss a deviation from the model.

2. The practical task of direct utility in:

1. research on problems of machine translation,

2. research on the creation of the optimum language.

:101
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The optimum language, while being primarily the language

for scientific information, would enable direct communication

of anybody with anybody else. Moreover, it would enable the

formation of a better picture of the world, thus helping men to

function much more efficiently intellectually. The problems of

praxiological linguistics lie within the field of interest not

only of logicians and linguists but also traxiologists, cyber -

neticists, psychologists and sociologists.To get to the root

of the problem I have suggested an extensively developed group

of grammatical terms. The formal structure of the optimum lan-

guage is given priority in this elaboration which consists of

syntactic and phnno-graphical structures. Next come the gener-

al principles of building the semantic structure of notion

groups, the content-structure. The last problem to solve is to

establish a one-to-one correspondence between the formalstrue-

ture and the content.

Particular consideration should be devoted to the syntactic

structure of such sentential message components with increasing

degrees of complexity, as an element of a woid /roots, affixes,

endings/, a word, phrase /a group of words like the subject and

its modifiers/, a simple sentence, a compound sentence.

The classification algorithm of the optimum language is a

set of instructions on hoe to make sentences or phrases at dif-

ferent degrees of complexity out of their lexical elements. The

algorithm also concerns the making of phonetic structure of the

language. Thus the algorithm is a formal instruction on how to

form language expressions. The classification method also Unich-

es the problem of morphology - the problem of making correct

notion groups. Although the problems of the formal side of the

language can be easily solved, the content requires thorough

research. Such research should concern the entire set of no-

tion groups characteristic of different branches of science and

reflect these notion in the forms of the optimum language at

the formal, that is, syntactic and phonetic level. Thus the

algorithm can only concern the formal aspect of the language.

The optimum language model consists of the following parts:

1. the classification algorithm

1. of the syntactic structure,

2. of the phonetic stratum

102 I.
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2. morphemes,

3. examples of some semantic solutions,

4. the main principles of a one-to-one correspondence between

the form and content of the language.

The classification algorithm of the optimum language con-
sists of a table of classification assumptions of the set of
sentential message components, and an instruction how to make

the ordered Cartesian product of the elements of the table..

Fig. 6 shows an outline of this algorithm.

c
II

it Message Components
t, B . N

0

1

...

r

Fig. 6. Table of Classification Assump-
tion /message/ /for table Oh

<AxBx N>

can get an algorithm of the syntactic or phonetic struc-

tures by substituting the variables accordingly.

The syntactic algorithm can be obtained in the form of one

table of assumptions. However, it would be very large and hardly

intelligible. Therefore, for the sake of convenience, we make

four tables for their respective components of different degrees

of complexity: one for the carpoumd seutence; one for the simple

sentence; and one for the component of a phrase or word, re-

spectively.

08

Components of

Cbmw.
Wier

Simple
entene

0114Wadlon ""le
emtene

CorawwWm
Shp%
sentence

B C D B -- N

0

1

r

Fig. 7. Table of Classification Assumptions /compound sentence/
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Each of the four tables helps to obtain two results,

namely:

1. A group of General structures of a definite kind - syMbol-

ized by 0-1.

2. A group of language expressions of a definite kind - subs-

tituting an appropriate expression for the variables.

The group contains 4 032 possible sentence structures.

An algorithm of the phonetic make-up of a syllable is

based on a table of classification assumptions like the one

below.

c.

Dearedidte of wintlinweltil W rays seutanee

MAAR Object Mass

Nominator I

Quantlfteatum

Attributer
1. I Deane

2
7

n I

.1 Bi C D H.

Relator

Quautlfiestunt

I

Nominator

Attributor

I i

times

Quaattlitstas

Attributor
Degree

I

TimSpace
Indicator

O

rrreRUH! 4

L 11

6

0 +

Fig.8. Table of Classificr;lion Assumptions /simple sentence/

PA

Indicator
Attributor
Quint leer

Weed

Coaa Radios

Indicates
Attributor
fliwatiller

Word
Coalunetlos

Isdkadoe
Attributtor
Quint Mar

0

I

...

r

Fig.9. Table of Classification Assumptions /phrase component -
extended/
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A syllable consisting of two initial and two final conson-

ants is regarded here as the most complex. There are the fol-

lowing types of syllables /here 0 stands for a vowel and 1,

for a consonant/:

00-1-00 0
00-1-10 01
00-1-11 011

01-1-00 10
01-1-10 101
01-1-11 1011

11-1-00 110
11-1-10 1101
11-1-11 11011

W

Word Components

04m44144 preablener
Iles I BOO

(l ova

Bemantio pr4otaloner
bay I" Miatsetio Pm

chicon (81i4)
Sea 1, ... emit Sew IPA I ... Ikon

A ... 3 r o as

o

2

...

Fig.10. Table of Classification Assumptions /word/

Plumes

2

UU
UM UM UM

1001 MM WM
4 010 1110 1110

ifoo am IWO

WOO UM WM

0000 4

Fig.11.Group of structures of Simple Sentences

4 6

0 0
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a

Unisiammeimi
Void

fiel aroma
3 $ 1 1 I I

2

u

1

r

pp

tl

Fig. 12. Syllable

Such, is the thorough description of the classification al-

gorithm of the faXmal structure of the optimum language: the

syntactic and the phonetic structure...

The grammatical morphemes are the following sets:

1. characterizer e.g.: it's so that, its not ao that, let.it

be so, is it so?

2. sentence conjuction e.g.; or, and it... then, if mar,

3. quantifier e.g.: 0,1..., certain, every, few, many,

4. woriconjunction e.g.: or, and, nor, together with,

5. syntactic preciaioner e.g.: object, feature, relation, man-

ner, place, time,

6. semantic preciaioner e.g.: -nese, -ry, -ism, -logy, etc.

I have given some specimens of lexical morphemes in this

account.

Namely: the table of syntactic precisioners and some semantic

precisioners /relator precisioners, basic and auxiliary /, pre-'

cisionersiegraost'-n, relator precisioners of attributor

/some apec4,...ans/.

Besid,s, I have given the table of personal pronouns and

a few quantifiers /numerals /.

1O
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anneals peseliionor or eyetooth'
elle of word

Musa amebas of word

Delftleala
Deolaestor

Attributing
Attributor
cisaatlaer

Poodles
CoopmetIon

Wont acetones..

Li

I

Obleet a

m

Oblate saner
w

swat
se

we

i
1

leawlbed
Patens

ante of an object
-I

Feature
-a

DeeallAtut
a state or re:gloat

kind of emeteace

3 1 Feature marker of
type of existence

,]
f Attributor of type of

endeterwo

I Intreasee Kane presoesioaabie wand malaria. SOW PrOCICOCKIS are out (for a few lezim) rows). The neat examples
me derived from lanai.

Pig. 13. Syntactic Precisioner

Seam* prodelonst of relater (bode)
Type of exIsiceee

Mabel

1 N Osumi (to exist)

nembor of plus

1

ids ytt
s General (to funellen)

$ 1 Independent (o change IMO

4
a
A Seely* (44o damage WO

. Downes!
pealve (to be deleted )ore/

ExtrInnotbeel (to be e1

Sh.

1

Pig. 14. Semantic Precisioner of Relator /basic/

Examples (derivatives of ,.teem ")
Sarni temperature bondman to coot'
Wean . sold penmen to frees.
pelsousi -- frost peennonto freezer
potoini cool beeswax to sircondition
tofenni tepid beninafeo radiator
Wined bot poisneato from substance
pitenel boat ineeneoni besting proms
poising inuestb etc.
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Absolute Redact Comyerstive grolater

Ivery

teosrally les btu 4 .

ismall lee Os the smiled

quite mil yse Oh <

Itedlum I be edi Iktual

gesersity bt WI >

I 1 i
quite MEP pi Pl. >

very Imp tg A tie Yard

Fig. 15. Semantic Precisiober of Feature Gradation /gradator/

Some examples of the use of the relational precisioner of

an attributor:

1. how existing, functioning? /null precisioner/

domo ligna - wooden house, scriban bone- to write correctly

2. related to /wham/? re-

re-Petra frato - Peter's brother

3. Whose property? di-

di-Petra domo - Peter's house

4. making, doing what? la-

la-libra scribano - /a maul-writing a book

5. made, done by wham? par-

-par-Petra libro - a book written by Peter.

6. coming from where? de-

de-Africa frukto - an African fruit /from Africa/

7. destined /suitable for/? pur-

pur-homela vesto - women's wear /for women/

So much for the syntactic structure of language. One can

especially extend %ther semantic precisioners. The phonetic

structure of language requires experimental research by phone-

ticians and psychologists.

This means choosing the optimum sounds and the syllable

make-up and then the prosodic features of the language.

The application of the Optimal language to the needs of

scientific information opens broad perspectives for improving

the work of information systems.

10
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OS A DISINITI01 OF A MUMS suns AID THWAURUS 8210020328

Irene Bellort and Olgierd A. Wojtasiewicsx

In the papers.ftbnitted for the International Conference on

General Principles of Thesauri Building, held in liarsawingerch

1970, and in the. discussions which took place during the Conte-

renoe, thole:me system of thesaurns,vostructumearthesaurne"

have been used repeatedly in several contests without being pre..

cieely defined -moreover, in different senses of these tomes.

We believe that a formal definition of the ayitem of thesaurus

that would account for the relations involved would make it posit

ibis not only to =ethos* terse cionaistently, but also would be

helpful in constructing thesauri which pertain. to selected areas

of science or technology in. accordance to the same well defined

scheme, independently of the language in which the given the-.

saurus Am described. 1 oomparisotof.thessuri in twO'different

languages could thus be arrived at more easily and sultilanguage

thesauri could sore conveniently be constructed.

The present proposal can be treated as a.00ssent and an out-

line of a torsal description 4:V0i:ideas sontainedintbotaTSCO

Guidelines for the Istetlisbeent and Development of &poling:al

Scientific and Teabnioal; Thesauri, for Zrotgduabiow- ittzlAvw411 Ps-

ler submitted for thSinternational Warsaw ConferenceonGeneral

Principles of ThesammiSuilding. it goes without saying that for

a sore specific formulation of the relations discussed below, it

would be necessary to elaborate on this topic in connection with

a given specific area of science or technology

x Department of Formal Linguiseice, Warsaw University

in
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Any system can be defined as en ordered sequence

4, R.....lin)
where A is a set and It

1
/for I< 1 <n/ is a relation

defined on A.

A thesaurus can be defined as specific system:

/1/ <tip RI. Rti>

where T is a finite set of terms /nouns and noun phrases of

a natural language/, and the relations Ri,...,in are one- or

two - place relations defined on T. Certain relations will

be characteristic of a specific domain of science or techno-

logy, others will be characteristic of any domain for which a

thesaurus may be contracted. Among the latter relations we

may mention a linear order relation corresponding to the

alphabetical order; partial order relations corresponding to

concepts such as "term broader than", "term generic to" /and

their respective converses: "term narrower then", "term speci-

fic to"/, "part of whole" etc. equivalence relation, such as

synonimity relation between terms; other relations correspon-

ding to concepts such as "used for", "belongs to the domain

of", "thing-property", etc.

It is worth noting that every relation determines a graph,

which would correspond precisely to what is referred to as

"graphical display" in the description of thesauri. The term

"structure" as used in connection with thesauri can thus be

identified with the structures of the graphs deterainedbythe

corresponding relations. In this connection the terms "system"

and "structure" as used in the description of thesauri would

be interrelated and precisely defined. Par we have a set of

structures given by each thesaurus described IS en ordered

system consisting of a finite set of ter= and Sequence of

relations.

Let us now present some *samples of relations which can

be defined for any thesaurus, and give some additional com-

ments.
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The synonimity relation R
8 is an equivalence relation

defined on T, for it is:

/a/ reflexive Rsyn /x,x/

/2/ /b/ symmetric 8070 /x,y/> Blum /y,x/

/c/ transitive: RsYO /x,y/ Rayn /y,z/ lasyn ii.A/

R
8 being an equivalence relation - forms a partition

on the set T, that is, it divides the set T into non - empty,

disjoint subsets /equivalence classes/. We may then choose a

representative element x0 from each subset that contains

more than one element, and the term chosen as a representati-

ve, will then be used in the description of other relations,

all the other elements will appear only in the relation of

alphabetical order, and will not be used anywhere else.

The set T will comprise all the possible terma,descrip-

tors and non-descriptors. The set T can thus conceived of

as

/3/ TeDuR
to be read thus: the set T of terms is the union /logical

sum/ of a set D of descriptors and a set N of non-deacrip-

tors;

D and N are finite, non -empty disjoint sets:

D (1 R= 0
The following relations can also be defined

/4/

/5/
/6/

P /a,b/

B /a,b/

R /a,b/

P /a,b/ is the preference relation, and may be interpreted

thus: a is to be preferred to b as a descriptor. This rela-

tion is obviously irreflexive, asymmetric, and intransitive. lf

a term is once rejected as unsuitable to be a descriptor, then

it cannot on any other occasion be given preference to any

other term, because if it were given preference, then it would

have to be included in the list of descriptors in spite of being

previously disqualified as a descriptor.
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B/a,b/ is the relation holding between a broader and s

narrower term: g is s broader term than k. This relation is

irreflesive, asymmetric, and transitive, and as such it is on

orderivg relation. The relation holding between a narrower and

a broader term, N /s,b /, also listed in the Ouidelinesoan tri-

vially be defined as the converse of the former;

/7/ N/a,b/41=>11./a,b/ 49B/b,11/.

R/a,b/ is the affinity relation, and is reflexive and

asymmetricibut not transitive: although transitivity may be

observed in certain cases, it may not be assumed to be a rule.

This can be explained by the following example: steam and abeam

engine are related terms, and so are steam engine and combus-

tion engine, but steam and combustion engine presumably are

not related.

The following implications are assumed:

P/a,b/ //a E D/ n /b E NH:

/8/ P/a,b/ R/a,b/,

B/a,b/ R/a,b/.

The following relation can be defined by the well-known

procedure:

/9/ B,/a,b/ = B/a ,b/ A Y/B/a, c/ A B /c,b //.

This is to be read thus: a is the next broader term to b

/a is broader than b and there is no term c such that it

stands between a and b in the hierarchy of broadness/.

In the definitions below it is assumed that a and k are

in D, and hence this fact is not marked in the formulae.

/10/ A/a/ = { b: R/a,b/} .

This 3 the affinity class of a .

/11/ F/a/ = fa] Lj 1,3(: B/a,b/1

I
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The field of a: ! and all those terms to which a is broo-

d2

der. in the definions the one-element set .(a must be inclu-

ded sine B is not reflexive, B/a,a/ accor ugly does not

hold, and thus a would not be in its own field. This does
not apply to /8/ as R is reflexive.

/12/ B/a/ { al V qB/a,b/VR/b91//)

This is the hierarchy class of a, which, as compared with

F/98 /includes not only those terms which are narrower than a,

but also those which are broader than it.

Usually in a hierarchy class limits must be set beyond

which certain terms are not included because of being either

too general or too specific. This-can be dunned as follows:

/13/ a = minimally narrow term/s/ in Waist.

V /Bt/a,b/ A /a E /b E D//
ago b E B/a/

/14/ a = maximally broad term/s/ in R/a/ow.

V /Bt/bta/ A /a E D/A lib E p//

camp b E B/a/

It is to be noted that the preference relation does not

ensure the inclusion is D of all those terms which it maybe

desirable to have es descriptors. This is so because this re-

lation provides for the inclusion in D of those terms which

are preierred to some other terms. It may hapren,hovever, that

a term is to be included even though its inclusion does not

imply the exclusion from D of any term. It, for instance,one

makes a thesaurus of chemical terms, he will include as descrip-

tors the names of all chemical elements. Bence, if careen is

included, this fact does not bar any other term from inclusion

in D under the preference relation. This is why it is recom-

mended that an inclusion operation be introduced, to be defined

thus:

,5/ //a/ o /a E D/

1.15
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Obviously,

/16/ P/a,b/ = I/a/ ,

but not conversely.

The Guidelines mention the whole-part relation as a case

of the relation holding between a broader and a narrower term.

It is to be noted, however, that B holds between terms, and

the whole-part relation holds between designate of terms /that

relation can also hold between terms in the sense that combus-

tion is part of combustion engine, but this obviously is not

what the authors of the Guidelines mean/. If this relation is

to be retained, the following improvement is suggested. A re-

lation M holding between terms is introduced and is tentati-

vely defined thus:

/17/ M/a,b/00 there exist x and y such that x and .y
are objects, and x is part of 7, and a and

b are names of x and y, respectively.

The concepts defined or introduced above can be used in a

further extension of the formal description of the system under

consideration. E.g.,

/18/ P/a/ C B/a/

/19/ The fields of a and b overlap <-e FA/ r) Fib/ A 0 .

As the main goal of the construction of thesauri is their

use in retrieval systems, it would be desirable to describe a

thesaurus system as a component of a retrieval language.An ana-

logy suggests itself with a description of a natural language

system. The search for a recursive aystee of rules for genera-

ting all and only sentences of a natural language has been in

the centre of attempts made by a number of recent linguistic

projects. It has appeared that the problems of grammar and

lexicon are deeply interconnected, and no adequate description

of lexical entries can be aehieved without syntactical infor-

mation. It seems that, analogically, there is an interconnec-

tion between a thesaurus system and a retrieval language. The

retrieval language to be used for a thesaurus should be cone-

1 6
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tructed in close relationship with the structures determined by

the relations defined on the set of terms T, as discussed above.

It is necessary to specify what sort of questions can be askedin

a retrieval language, and this cannot be done otherwise than by
relating them to " A thesaurus system which has to be precisely

defined for that purpose. It may be worth mentioning here' that

those who work on constructing thesauri and retrieval systems are

in a better position than linguists, for they can establish nor-

mative, rather than descriptive rules/they can get rid of syno-

nyms, homonyms or vague terms/.

In conclusion, we wish to emphasize that the problem of a for-

mal description of thesauri has been only touched upon inconclu-

sively, but the matter seems worth elaborating on, and our goal

was to draw the reader's attention to such a possibility.
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MINUTES OF THE CONFERENCE

Monday, 23rd March 1970. Afternoon Session. Chairman: J. Tomsn

POINT 1 OF THE QUESTIONNAIRE: DEFINITION OF 4 THESAURUS

1.1 What is meant by a thesaurus?

Mr. T. M. A i t c h i s o n: "A thesaurus is an alphabeti-

cal listing of concepts /i.e. descriptors/ which provides struc6.

tural and relational information about the concepts".

Mr. J a n s e n: For purposes of information storage and

retrieval a thesaurus is an orderly compilation of concepts

- represented by as many synonymous terms as possible in one

or more languages,

- in which homonymous terms are specially marked,

- in which a descriptor univocally represents a concept, and

- in which semantic relationships between concepts are regi-

stered.

Underlying definitions:

1/ Definition of Concept:

Mental idea of material or immaterial object based on common

characteristics which are usually formed by abstraction and found

identical.

2/ Definition of arms

Name given to a concept and consisting of one or more words.

3/ Definition of Descriptcp

Univocal representative of a concept in a documentation sys-

tem.'The descriptor can be a sized term /"preferred term"/ or

any other stipulated designation.
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Mr. Leski: "A thesaurus may be defined as follows: An

open system covering a determined full thematic range containing

an orderly multitude of terms, some of which are admitted as

descriptors, showing the relations between these terms and their

mutual dependence".

Mr. Rol 1 i n g: "A thesaurus can be defined as a struc-

tured vocabulary for use in information storage and retrieval

systems".

Mr. Wysocki cited the definition from the UNESCO

Guidelines: "By the word thesaurus is meant a comprehensive and

structured vocabulary of interrelated terms some of which are

used in the indexing and retrieval of a collection of documenta-

ry material pertaining to a specific domain or domains of scien-

ce and technology".

Mr. Toman pointed out that a definition of an object

must distinguish it from other similar objects but unfortunate-

ly in most of the cited definitions the words "classification",

"uniterms" or "subject headings" can be inserted instead of the

expression "thesaurus", and still the definition would keep its

S0088.

The session decided to postpone this question to Wednesday or

Thursday when other problems of thesauri would be discussed.

Mr. T o m a n proposed to build the definition /or better,

explanation/ by expressing first the purpose of the thesaurus

and then by describing its possible characteristics: "A thesau-

rus is a system of controlled terms used for characterizing the

content of documents in a storage and= retrieval system. Conven-

tional thesauri use alphabetical listing for displaying synonyms,

hierarchy, and other relations, whereas thesauri with graphic

maps smress the importance of the systematic display of terms.

Thesauri are further characterized by their dynamics, by a weak

hierarchy, by preferring post-coordination to pre - coordination. In

contrast with classification systems they show related terms other

than synonyms, broader and narrower terms, but do not use nota-

tion or categories".

Mr. Varga considered some requirements regarding the

terms of a thesaurus, pointing out that they must

1 1 .
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be based on a' natural language,

be unambiguous,

constitute a decentralised collection.

As to relations within a thesaurus, they must

express only objective, not artificial connections

between terms,

show many aspects of a connection

- be clearly distiiinished

be reciprocal

1.2 Structural elements

The participants in the session indicated several elements

characteristic of thesauri:

- dynamics of the thesauri /a better word than "open-ended-

ness"/:

- display of hierarchical, synonym and associative relatons;

- display of relations: term to term, concept to concept,

concept to term.

1.3 Factors influencing the
organization of a thesauru s:

Messrs. Lloyd, Gravesteijn, Leski, Molnir, Mojiiraek, and Ma-

im= stated these factors:

branch of science or technology

thematical range and overlapping

- assumed degree of fineness

- users' requirements

- grammatical rules.

- structure of the file

- methodology of the system

- clearness or vagueness of the terminology of the branch

- language /Hungarian or German/

- nature of the medium of the record /whether a bound index,

a card file or a computer/.

Mt Rol ling completed this list by citing his for-

mn-e for the sine of a thesaurus:
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T = a k

T - size of thesaurus

a - indexing depth
k - redundancy factor /number of synonyms/

n - retrieval strategy /numbers of terms according to the

strategy/

V - size of document collection

R - response. /number of references expected by the type of

user/

With regard to the structure of thesauri Mt. Varga sta-

ted that thesauri must be:

- compatible

- easily broadened

- easily corrected
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Tuesday 24th March, Morning Session. Chairman: Mr. L.RollImg

TEME 1 OH AGNEW,: THE ROW OF THESAURI

The main use of a thesaurus is for terminoloey control in
indexing and retrieval.

Agreement was reached on the following:

The role of a thesaurus is to ensure thatindexiog and retr-

ieval of documents can be effected with maximum efficiency /pre-

cision and completeness/.

In addition, the existence of a thesaurus covering a subject

field tends to stabilise the terminology of this field.

ITEM 2b ON AGENDA: THE DEFINITION OF A DESCRIPTOR

The Chairman analysed the definitions proposed by Messrs.

Laski, Jansen, Spsog-Hanssen end

Molair, and the definition contained in the UNESCO Draft
Guidelines. They agreed that:

- a descriptor is a formalised, standardised, or controlled

term;

- e descriptor is to represent one for a combination of/ con-

cepts in an unambiguous, or univocal way;

- and that descriptors can consist of symbols.

Mr. Jansen thought that notations must also be con-

sidered as descriptors; Mr. Rol ling was of the opinion

that notations such as classification codas or current numbers

assigned to descriptors for further processing cannot be conside-

red as descriptors.

Messrs. Rosenbaum and Poletylo wished
to limit the use of descriptors to systems based on concept coor-

dination, subject headings should not be considered as descrip-

tors.

The assembly appeared to agree on the followings

A descriptor is an authorised and formalised term or symbol

in a thesaurus used unambiguously to, represent the concepts of

documents and queries in information systems based on concept

coordination.

122



- 138 -

ITEM 2c ON AGENDA:2HE DEFINITION AND NAME OF FORBIDDEN TERhE

The assembly preferred the name NON-DESCRIPTOR to the pro-

posed name ASCRIPTOR.

By definition, any thesaurus term or symbol not considered

as a descriptor is a non-descriptor.

IT 2d ON AGENDA: REQUIREMENTS TO BE FULFILLED BY A DESCRIPTOR

It was agreed that a descriptor must unambiguously charact-

erize the concept/s/ that it represents, and that its spelling

should be subject to a number of rules.

Agreement was also reached on the requirement theta descrip-

tor must have a "reasonable" frequency of assignment and possess

a certain combinatory power. A "reasonable" frequency could be

defined, according to Mr. If o 1 n a r, as a function of aver-

age frequency of assignment.
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Tuesday,24th March 1970. Afternoon Session. Chairman: J.Iloyd

The meeting reconvened at 3.0o p.m. to continue its consi-

deration of point 2 of the revised agenda: "What should be de-

manded in order to accept a term as a descriptor". The question

of grammatical form was placed before the group and Mr. W y-

socki read from page 5 of the UNESCO Guidelines onward.

Mr.Spang-Hanssen observed thP', the proposed

UNESCO rules concerning "number", "noun f --", etc. were not

applicable to many inflected European languages.

Mr. Wysocki pointed out that the Guidelines were

written in. English, for English, as stated in the cocument.

General opinion was that since grammatical usage varies

from language to language, it was better for each thesaurus to

establish its rules, state what they were in a preface, and stay

absolutely consistent with them throughout.

The meeting then moved to point 2e of the revised agendas

"The terrain cross-references".

Mt. Varga questioned the Guidelines approach to cross -

references between various thesauri.

Mr.Wysocki explained that the purpose of the Guide-

lines was not directed to the construction of any one thesaurus.

Mr. Varga then spoke on relations withinathasaurus

and the significance of hierarchical and non - hierarchical con-

cepts both within and beyond a thesaurus.

Mr. Spang-Banssen asked if we were discussing
"roles" and if so, did they belong in a thesaurus?

The Chairman directed the discussion back to "pre-

ferential, hierarchical, and affinitive" as proposed in the

Guidelines.

Mr.Bol ling suggested that concepts might be linked

in an A + B relationship by "generic posting" as discussed in

his paper. Be preferred this procedure to posing a Boolean query

in retrieval.
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Mr.Toman suggested that as terms can be members of

e plurality of hierarchical chains, all relationships should

be shown by tables or a thematic display.

Mr.Jansen agreed and offered a citation from B.Wfts -

tors "Die Struktur der spracblicheu Begriffswelt and ihre Dar-

stellung in Wftterblicheu".

The assembly agreed to accept sect on X of the UNESCO

Guidelines.

It was agreed to postpone point 3 of the revised agenda

until after formulation of a definition, and'discussion wee

continued on point 4 as "The methods of building thesauri".

.Mr.Toman proposed two thesauri building methods:

from the bottom end from the top. The first would involve col-

lecting terms at random from experts, other thesauri,glOssaries,

etc. - then deciding on hierarchy, synonyms and homonyms."Prom

the top" implied selecting large classes, subdividing them more

specifically, and continuing in this fashion.

Mr.Mojiilek briefly explained the statistical

approach being developed at his institute in Prague and referred

the group to his printed report on the subject.

Mr. Laski explained, with schematic diagrams, the sy-

stem being used in Warsaw, which combines a theoretical and prac-

tical approach.

Mr. S c h i f f explained the KWIC indexing being used at

the Central Technical Library in Budapest in order to provide

subject specialists with information as quickly as possible. lirc.

ports then underscore the relevant words from the KWIC for each

document and return the information to the library. They are thus

building up a file of subjectively- approved descriptors that will

be used to the future for thesauri building.

Discussion turned c4 "overlapping fields", and Mr.Leski

said that a thesaurus cannot be narrower than a discipline. Be

graphically displayed the problem of discipline overlap between

chemistry, physics, and biology. Be stressed that hierarchies

may change within the area of overlap.

Mr.Mojiiiik stated tht his statistical method

would'solve overlap.
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Mt.Gravesteijn discussed the difficulty of

resolving overlap problems with disparate disciplines, or eveu

sub-disciplines such as exist in geology.

Mr.Spang-Ranssen. Concerning singular and
plural, cf. 'UNESCO .Guidelines, VIIc:

"The use of singular versus plural form to denote different

concepts /cf. the.example WOOD versus WOODS in the UNESCO Gu-

idelines/ is comparable to the use of qualifiers for homonyms

/cf. the example BEAMS /ELECTROMAGNETIC/ versus BEAMS /STRUCTU-

RAL/, and since there are languages in which a plural ending is

not always present /e.g. Swedish/, the use of qualifiers seems

recommendable as a universal tool ".

"In casge where only the singular or the plural or of a

given word'is included in a thesaurus, the question is reduced

to a pure matter of expression, and it seems recommendable that

either singular or plural can be used consistently".

Concerning the reference systems suggested by Mr. V a r g a

and Mr. J a n s e n:

"Ma more elaborate systems of relationships, including as-

pects that have been suggested by Mr. Varga and Mr. Ja n,

s e n seem to me comparable to the well-known roles introdu-

ced by Costello and others as a syntactic supplement to Taube's

uniterms.

"However, it is a new point of view to include indicators

of aspects etc. in the thesaurus itself, which is usually re-

garded as a semantic /not a syntactic/ tool, comparable to a

vocabulary".
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Wednesday, 25th March 1970, Morning session.

Chairman: J. Gravesteijn

After approval of the minutes of the meetings on March 24th,

the discussion continued on point 4a: methods of building thes-

auri for overlapping fields.

Et.Tomen mentioned the fact that thesauri are not the

first tools of indexing and retrieval in the history of documen-

tatimand that many publications have been Written on subject

headings, conventional classification systems and faceted class-

ification in the past. This knowledge and experience should be

used for the benefit of the construction of modern thesauri.

In conventional information systems DEC played an important

role in many countries, being the integrating. factor in the net-.

work of information centres. Introducing special thesauri would

mean atomizing this network. Bach information centre in each

country is *aiding its own thesaurus without regard to neighbo-

uring fier4,INd. to similar information centres abroad.

On the' 70ier hand it is clear that.a mechanized information

system needs deep indexing and this demands an ordering system

made to measure and not a universal system. We must realize that

the problem of the relation of special and universal ordering

systems is of capital importance to this and other similar con-

ferences. The question of relations between the thesaurus for a

special field and some superstructure, perhaps of very generic

character, must be solved.

Mr. R o l ling gave an examole of compatibility' between

several thesauri n the same field imetallurcv/ and at comoatibi -

litv between thesauri in different overlapping fields . /nuclear

aciencpe and metall=g7i.

ITHEBOO is fully aware of the problem of proliferation and

Mr. Wysocki mentioned the existence of the two clearing

houses in Warsaw and Cleveland dealing with thesauri.

Mr. L e s k i stated that there must be valid reasons which

impelled information specialists to work on other ordering sys-

tems than classification systems. After having changed from a

formal to a language system, ithe.';problem '1 now to establish com-

patibility between the existing thesauri.
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na disadvantages of classification systems were discussed

ly Mr. Moie-, MT. Jansen, Mr. Aitchison and Mr. Lloyd, as

ar as file hdhdling in overlapping fields and communication

between utter and file are concerned.

Mr rysocki pdinted odt t. an o1;ec-ration of the-

srri in a !..aner] is one of !-:.t the ITI.-,TST

orr'act. In rais reject two systems are ,:.istinF,uished:

a/ ;. b-oadcr scheme of clascifatr

trat:ces of knowlee.

After c:s.,7ussion the a::ae.mtly ceJ.:luded on the proposal of

Mr. Rolling tnat we can distill:Irish toree different levels in

ordering systems.

1/ A specific level serving for indexir:: and retrieval pur-

poses.

2/ A general level to assure co,tpttibility be-.en thesauri.

3/ A classification system that playl; an organizing role.

The factors influencing the compatibility of thesauri in

related fields are:

homonyms

synonyms

relations between terms belonging to different fields

point of view when considering descriptors from one field

or another.

The need for cooperation in establishing thesauri in the same

field and in overlapping fields was admitted by the assembly.

Mr.Mojiiiek stated, however, that the problems re-

lated to overlapping fields can only be resolved from the point

of view of each field concerned.

A lecture by Mrs.Be, 1 e r t on the linguistic'eppreech

to thesauri building was a welcome contribution to the dlso;:)es-

ion, and it clarified some of the terms used earlier.

Point 4a: Methodological problems in the establishmen of mul-

tilingual thesauri.

The chairman described th, activity of ICSU-AB. The prolect

for a multilingual thesaurus in the field of geology wfis. re=ined

/English, Prench, German, RuLaian/.

Scme complementary inferuatien Co existing multilingual the-

sauri was by br.RellIng, Tbfi languages used in
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the case of the thesaurus of the DIRE /Roads/ are English,

French, and German. The languages are English, German and Ita-

lian is the case of the thesaurus of the "Centro Sperimentale

Metallurgico". The European Committee is also working on a mul-

tilingual thesaurus.

Mr. L e s k i reported that a multilingual thesaurus in

the "Science of Science" field for Polish, German, Czech and

Russian has been built.
Mr.Malmsten, who had already drawn attention to

semantic problems when comparing thesauri in different languages,

mentioned the work done by the "Comite international des arts et

des traditions populaires" /8 languages/.

According to Mr. Spang-Hansen, experience with multilingurl

thesauri in Scandinavia showed that these thesauri can only be

established in fields with fixed terminology.
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Wednesday,25th March. Afternoon Session. Ohairman:T.M.Aitchison

POINT 4a ON AGENDA: METHODS OF BUILDING THESAURI

The discussion of this item was continued from the morning

session.

Mr. J a n s e n stated that the IDC thesaurus is multilin-

gual in German and English and to a lesser extent in French. It

is used by them in indexing papers in these lan&uages.

Mr.Leski explained that his group used only descrip-

tors and candidate descriptors. If a precise descriptor could

not be found an auxiliary term in a foreign language might be

used, but controlled terms were required in social sciences.

Mr.Rol ling stated that there were two types of mul-

tilingual thesauri: those which were built up simultaneously in

each language, and those in which the thesaurus in one language

was translated into other languages.

Mr.Robowski referred to his experit ice in diction-

ary preparation. It was impossible to translate terms from one

thesaurus to another: instead one should translate concepts, i.e.

descriptors as classes, not according to the exact meaning of

the words.

Mr. M a i x n e r considered it advisable to translate

whole sentences rather than word for ward. One might try to do

this by machine, but the problem of machine translation had not

been solved.

Mr.Lloyd did not agree that one could not translate

one thesaurus into another.

Mr.Jansen *suggested that while 90% of the words might

be translated satisfactorily, in 5% to 10°A.the translation would

produce noise.

Mr.Leeki agreed with Mr Bolling's division of multi-

lingual thesauri into two types. He considered thut the Is

scheme must be used for both thesauri if they were to be compa-

tible.

Mr. V a r g a suggested that concepts were different in

different languages and that one could translate frame language

with broad concepts, but not the other way round.
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Mr. R o s e n b a u m suggested that concepts were mental

things, but were expressed in words.

Mr.Spang-Hanssen considered that the confe-
rence was confusing translation of items of information with

translation of vocabularies.

Mr. L 1 o y d stated that Mr Jansen's 5% was dealt with

in other situations by retaining the word in the form of the

other language, i.e. by not translating it.

Mr.Mojiigek reminded the conference that it was

concerned with technical information, and that definition and

precision were required.

mr.Molnir. considered that the conference was not ob-

liged to reach agreement on methods, and that the problems bel-

onged to the science specialist rather than the information

specialist.

Mr. J a n s e n explained that although one can translate

any sentence from English into German or vice versa, the sub-

divisions of the English term might be very different from those

of the equivalent German term.

Mr. L 1 o y d thought that if it were possible to trans-

late thesauri in special subject fields, it was possible to build

thesauri in different languages within these subject fields.

Mr.Rol ling stated that the assembly could either

go on with the discussion for some days or reserve a time at this

conference or later, depending on when the UNESCO Guidelines

dealing with multilingual thesauri would be ready.

Mr. W y s o c k i said twat the first draft was planned

for July 1970.

It was agreed to leave the discussion of multilingual the-

sauri and to move on to the next item on the agenda.

POINT 4b ON AGENDA: METHODS OF BUILDING DESCRIETamS

Mr. W y s o c k i drew attention to Items VI: "Selection

of descriptors" and /X: "Methods of entering" of the Guidelines.

Mr.Rosenbaum considered that the problem had

already been discussed and suggested that the meeting proceed

with other items.
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Mr.Malmsten suggested that in building descrip-

tors one should be concerned also with the topology or struc-

ture /neighbourhood/.

Mr.Rol ling mentioned that descriptors were added

and eliminated throughout the life of a thesaurus and pointed

out that this was included in the Guidelines.

Mr.Toman referred to items other than descriptors

or nondescriptors: candidate desce_ptors and explicative words

added to descriptors. He also mentioned descriptors used in
parentheses in abstracts.

Mr. A i t c h i s o n mentioned the problem of degree of

pre - coordination.

Mr. T o m a n stated .that this depended on iaNe require-

ments of the user.

Mr. R o s e n b a u m considered that machines allow any

level of pre-coordination without any difficulties.

Mr. J a n s e n recommended that compound concepts should

not be split up into less than single independent and unambig-

uous concepts.

The delegates agreed to provide =Iwo separately with any

comments on the relevant sections of the Guidelines they wished

to make.

POINT 5 ON AGENDA: CONDITIONS WHICH DESCRIPTORS AND THESAURI

MUST FULFIL IN ORDER TO ENSURE THEIR INTER-BRANCH AND INTER-

LANGUAGE COMPATIBILITY

It was agreed that these points had already been discussed.

POINT 6 ON AGENDA: CONDITIONS WHICH MtBT BE FULFILLED BY DES-

CRIPTORS AND THESAURI AS TOOLS PCB FURTHER DEVELOPMENT OF IN-

FORMATION

Mr. L e a k i explained that it might be that thethessuius

would only be suitable for use with given aims and at a given

period of time and might not be adaptable for other information

processing conditions. On.the other hand, it may be a tool which

could be further developed in roles other than retrieval, for
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example in machine analysis of texts, or in the synthesis and

analysis of information.

Mr.Rosonbaum said that thesauri might be used

for other purposes, including developing a science and finding

relations between concepts.

Mr.ltalmsten suggested another use: in standard-

ising glossaries where a thesaurus rather than a list of terms

would be provided.

Mr. Robowski doubted the future of thesauri since

they could not be built up. by machine and were not necessary

for the machine manipulation of large numbers of documents.

Mr. Weeks suggested that thesauri might be suitable

for 1960 but that something different would be required in the

next few years.

W.Malmsten pointed out that a number of impor-
tant information service required no thesaurus and suggested

that this point should be discussed.

Mr. Lloyd considered, however, that at the present

stage of the computer art, with comparatively small stores,high

input cost, etc. thesauri were necessary.

Mr. R o b o w s k i suggested the use of glossaries or

lists of keywords in fields with specialized vocabularies and

for small collections of documents.
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Thursday, 26th March 1970. Afternoon session.

Chairman: H.Spang-Hansen

The conference turned to point 7 of the revised conference

order, viz. organizational problems; sUbquestions /a/ and /b/

were treated together.

Mr. W y s o c k i reported on ITNESCO's activities: guide-

lines for monolingual thesauri, to be followed during 1970 by

guidelines for multilingual thesauri; the establishment of two

clearing houses for English and non-English thesauri respective-

ly; the information given in the UNESCO bulletin; and, finally,

the efforts to cooperate with ISO in setting up regular standarb

in this field.

Mr. Varga coined the word "superthesaurus" to mean a

system for ordering thesauri, andlhe refered to Mr. Rolling's

previous remarks concerning levels of compatibility.

Mr. Rolling, Mr. Wysocki, Mr. Malms ten
and Mr. Spang-Hanssen pointed to themoregeneral
nature - as opposed to a thesaurus-like nature - of an ordering

system or a classification for thesauri.

Mr. T o m a n stressed the importance of common facets in

ordering systems for this purpose, and Mr.Leski suppor-
ted this view by pointing to the need of a system for common

facets and auxiliary terms to deal with 1.g. geography,

As a conclusion concerning organizational problems the con-

ference recommended support fortHiESCO's existing and planned

activities as regards information about the buildingafthesauri

and about existing thesauri.

The conference then returned to the previously postponed

Point 3; Constructional problems, in partiCular Point 3a ;. Which

elements should be included in a thesaurus?

There was agreement on th understanding of "elements", as

well as various possible presentations of a thesaurus /cf.

UNESCO Guidelines, Third Draft, as the elements, viz.descrip-

tors, non-descriptors, and reational indications, to be in-

cluded in various presentations.

Mr. J a n s e n pointed to the scheme of elements given

on p. 4 of his conference paper, and he gave priority to the
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thematic group as an element in comparison with alphabetical

2.421196s
Mr. L e s k i, referring to p. 4 of his conference paper,

gave priority to the scheme /corresponding to the facet group-

ing in the UNESCO _guidelines/ in comparison with Rraphic disp-

lay, and in tura priority to this in comparison with alphabet-

ical listing.

Mr. T o m a n and Mr.Malmsten advocated the

inclusion of all kinds of references in the alphabetical list-

ing* at least for certain practical uses, while Mr. R o 1 1-

i n g pointed to certain inconveniences in burdeairm an

alphabetical list with. among other things, a great number of

related terms.

The indication of frequency of descriptors was mentioned as

a possible element of a thesaurus, but Mr. Schiff found
this to be of little value, e.g. in indexing.

Mr.Mojiiiek pointed to the usefulness of stating

the date of the introduction of a nJw descriptor or of elimina-

ting an absolete one to solve the problem of updating a thes-

aurus.

Mr. W y s o c k i agreed on this point and referred to

the =SOO guidelines sect. XIII. He found that what has been

said about presentation was in essential agreement with the

.Guidelines.

Mr. T o m a n and others would prefer another designation

than "facet grouping" for the way of presentation dealt with in

section XI /b/ of the Guidelines.

Mr.Gravesteijn and Mr.Malmsten ob-

ject to the concept of listing as used exclusively for alphabe-

tic lists.

Mr.Mojiiiek pointed to the value of an explanatory

introduction as an element of any thesaurus, of. sect. II of the

UNESCO Guidelines.

Mr. A i t c h i a o n expressed doubt as to the relevance

of the remarks about computerstora6e, found in sect. XI /d/ of

the Guidelines.
As a conclusion concerning elements of a thesaurus, the cc--

ference recommended an explicit statement on the priority
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systematic displays by rephrasing the first part of sect. II

of the UNESCO Guidelines; Third Draft in the following way;

"XI. Presentation of Thesaurus

It is recommended that a thesaurus be presented in one or

more systematic displays and in an alphabetical listing.

Secondly, the conference recommends a less negative for-

mulation as regards the introduction of structure in an alpha-

betical list.

Thirdly, the conference recommends that the wey of presen-

tation designated by "facet grouping" is designated also by

other terms in common use for this way of presentation".
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Friday, 27th March 1970. Morning Session. Chairman: D.C.Weeks

Mr. Spang-Hansen preSented a summary of the previous sess-

ion, of which he was Chairman.

The initial topic of the session was the evaluation of the-

sauri, added to the agenda at Mr. Aitchison's request. The

Chairman specified thesaurus evaluation as having these implica-

ticns:

1/ tlio efficiency of its function in a system - its techni-

cal qualities,

2/ the effectiveness, which is a measure of the degree to

which it is capable of fUlfilling the user's needs and of describ-

ing the user's problem. When evaluation included comparison

of two or more thesauri, then it is necessary to distinguish

between thesauri that define a given domain of knowledge, and.

those which ere specifically system-related. In the first ins-

tance, comparison cannot be based on substantive considerations

since their content is different. In the second instence,their

content may be similar, butt their system applications may dif-

fer.

Mr.Aitchizon explained his interpretation of the

matter by stating that he perceived two questions: 1/ By what

means can we compare the performance of a system employing a

thesaurus and one that does not? is there a way of proving the
41

benefits in performance obtained by one of these alternatives?

Evaluation implies a comparison of different forms of thesauri.

The Chairman added that when systems with thesauri are comp-

ared with systems having none /free-text/, we must recognize

that input and processing are quite different; that the set of

rules is also dissimilar and that assessment must be made by
keeping the implications of those differences clearly in mind.

Mr. T o m a n suggested thatauseful comparison might be

made between systems employing other means, such as the Cranfiekl

experiment which ompared various techniques. He considered the

problem to ..stain two distinct elements:

1/ Eval .ation of other ordering systems /this would permit

evaluation of the thesaurus as a tool/ and
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2/ Measurement of effectiveness /assessment of the opera-

tional effectiveness in a system/.

Mr.Malmsten added the suggestion of the anti-the-

saurus concept. Scandinavian systems received feed-back from

industrial organizations where abstracts were used.

Mr.Mojkiliek stated that all systems function on

a set of rules which determine how processing is accomplished.

It is necessary to analyze the file, to evaluate the retrieval

requests, to make comparisons among these requests and thus to

evaluate the amount of noise in an operating system. He noted

the difference between an indexing language and the language

of retrieval. To reconcile their differences it is necessary to

develop a eyotagmatie or meta-language. The existing difference

- one in which a system language loses its grammar - is aprin-

cipal reason for the presence of noise. Only by correlating in-

put and output languages can this problem be solved.The Chairman

stressed the gap between the efforts that have so nearly resol-

ved problems of umantics and the minor progress toward solu-

tions for the ae-ious syntactic difficulties that impede system

effectiveness.

!Ir.Maixner emphasized the importance of Mr Mojii-

eek's remarks.He added that thesauri can only be evaluated as

integral parts of a retrieval language; :tat when a thesaurus

states its language in a paradigmatic way and the two are then

compared, we can then observe their levels of efficiency.

Mr, 7Sojiiiek: the rules for making a thesaurus when
applied to making a system dictionary are all system-related,

producitg a uew language which is not that of the source /docu-

ment/, or of the users. These languages need to develop agram-

mar which will bring all elements into correspondence.

Mr. Rol ling: Apropos the Cranfield experiment,it is

eaaential to remember that this effort was a comparison of or-

dering systems, all placed in the name environment as opposed

.to the individual, natural environments. Comparison of results

is, therefore, difficult because evaluation ia usually applied

to systems as entities. Mr. Rolling urged continual internal

'Valuation of a thesaurus based on failures of recall and pre-

cision. He had.found theta large percentage of failures were

caused by imprecision in the thesaurus.
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Mr. A i t c h i s o n remicaled the group that Craufield

included two different studies. The second was able to show

significant differences in coordinate indexing..

Mr. L 1 o y d stated that any test or measurement was

not merely a test of the thesaurus but was in fact a system

test. He proposed that economics was a critical factor, and

in a system without a thesaurus it is possible to achieve high

recall and relevance but only at a very high cost.

Summing up the topic, Mr. Lloyd offered the view

that systems employing thesauri should be constantly evaluated

for effectiveness and economy and the thesaurus updated accor

dingly.

Definition of a thesauru s:
It was suggested by Mr.Toman and agreed upon that

the assembly offer a description rather than a definition /to

avoid the strictures of a formal definition/ Mr.Molngr.

offered a formal description of a thesaurus developed from a

synthesis of conference agreements. These included matters of

/1/ Order /systematic and alphabetic structure/ /2/ terms

/aescriptors and nondescriptors, regretting the decision to

abandon the designation ASCRIPTOR/: and /3/ Interrelations

/preferential, hierarchical and affinitive/.

A general discussic, yielded agreement that in reference

to structure, systematic orier was to take precedence over

alphabetic: Mr Toman reverted to his statement at the first

meeting, when he observed that most ordering systems could be

described by these same qualities.

Pour members of the conference Offered written descrip

tions which are included here:

1/ Mr. Molngr

2/ Mr. Rolling /These are attached/

3/ Mr. Toman

4/ Mr. Poletylo

The Chairman synthesized the proposed descriptions so as

to meet these requirements:'

1/ That we state the nature of a thesaurus to what class

. of resources it belongs.

2/ The contents are named.

AN.
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3/ Its qualities are stated

/it covers a domain/

/it is controlled, dynamic/.

/it is arranged in systematic order/

4/ Its principal use:

/coordinate indexing systems/

The combined description was accepted by the conference.

x
Z X

Mr.Polety10
When we say that a thesaurus is an indexing tool, we must

add what we think about coordinate indexing. Therefore the de-

finition of a thesaurus may be as follows:

A thesaurus is the controlled vocabulary of a coordinate-

indexing-language.

Consequently:

A descriptor is the preferred term in the controlled voca-

bulary of a coordinate-indexing-language.

A non-descriptor is a forbidden term in the controlled vo-

cabulary of a coordinate-indexing-language.

Without adding "coordinate", the definition will be too

broad. The term "coordinate" is a feature that distinguishes a

descriptor language from all indexing languages, in contradis-

tinction to precoordinate-indexinglanguages as classification

and subject- heading languages.

The term "controlled" distinguishes a descriptor language

from coordinate-indexing-languages and from a uniterm language

/which is uncontrolled/.

Mr. I. Molnar
After a 4-day conference, after many friendly and helpful

discussions, after many agreements, approximate agreements and

disagreements too, we have not reached an agreed definition of

our fundamental topic, although discussions have taken more

than 20 hours.

Could such a meeting of experts, practical creators of in-

formation systems and thesauri, not find a name for their com-
mon beautiful son?
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In contrast to this, every participant in the conference

has his own definitions for thesauri. It is a pity that these

definitions reflect as many points of view as the number of

participants.

Well, in this difficult situation, in this uncomfortable

richness of definitions we have the duty to find the common

characteristics of them all. This could be the first approxima-

tion of the problem. Forgive me if I begin with a rather gene-

ral definition of my own. This is as follows:

1. A thesaurus is in general an ordered collection of terms

which also includes their inter-relation

This includes no information on either the principle of or-

dering, or the nature of terms, or the branches of science, or

the types and nature of inter-relations between the terms inclu-

ded, nor the task of the thesaurus. This definition is of such

a general validity that everyone can agree with it. Everything'

it includes is inevitable, a "sine qua non" for a thesaurus.But

this determination does not include some elements which must be

further investigated.

The definition in this or is able to cover all thesauri

from Roget's to the Euratom thesaurus.

I hope we can be agreed on the basis of minimum programme.

If so, we are able to move on in the direction of deeper deta-

ils, leading to a more detailed definition.

a/ The first element in my definition which requires further

analysis is the expression ordered. This word includes the

problems of the structure of a thesaurus.

We have already found agreement in relation to this expres-

sion.The material of a thesaurus can be ordered alphabeti-

cally or systematically, but it is advisable to prepare both

an alphabetical and a systematical ordering.

By systematical ordering we understand the hierarchical or

graphic display of terms.

b/ The second element which must be investigated is the expres-

sion terms.

We already have a Common opinicn on this question too.Terms

are defined as consisting of delcriptors and non-des,:riptors.

I really think it regrettable twat the tea ascritto is
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dead in "statu nascendi"/. But we are in agreement, I see,

on the problem of auxiliary terms, too. These seem to be of

a descriptor character.

/The definition of descriptor is not included in the defi-

nition of a thesaurus. This is for the sake of brevity/.

c/ The third element to be detailed is the expression inter-

relations. We tend to agree on the recommendations of the

UNESCO Guidelines and so we have three groups for inter-re-

lationships of terms.

These are

1. preferential

2. hierarchical and

3. affinitive

relations. The common name of 1. and 3. is "non-hierarchi-

cal inter-relationships".

As a consequence of these agreements -in- detail, the second

approximation of the definition could be as follows:

2. A thesaurus is in general an alphabetically or/and SYS -

tematicallz ordered collection of descrivtors and non-descrip-

tors having hierarchical and/or non-hierarchical inter -rela -

tionshiPs.

This second definition is somewhat more precise and of a

more specialized character.

There is an unnecessary element in the definition.The third

approximation is directed to words the elimination of this ele-

ment, finding a better corresponding word instead. This unneces-

sary element is the expression in general,.

This elimination can be realized only by determining the

precise purpose of the thesaurus.

In the last three days we have talked a lot about the va-

rious possibilities and directions of the further development

of thesauri. We have verified the science - developmental func-

tion, its science - organizing power, we mentioned the .linguistic

possibilities, etc. But we gave the greatest part of our dis-

cussions to the use of thesauri. in indexing work, information

storage and retrieval, as wel: as to the standardisation of in-

formation queries and to the further development of scientific

information.
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It is well known that there is a general and essential

correlation between function and structure in the living world

as well as in dead materiel. And this correlation is valid in

the case of thesauri, too.

A thesaurus, the task of which is to introduce someone

into the world of science, must have a given structure which

makes this possible. This structure can be a hierarchical one.

Another thesaurus intended as an effective tool for indexing

documents must be of alphabetically arranged structure,because

this is the only way an indexer can do his job.

On the basis of this explanation it is possible to realize

the third approximation for a definition of thesauri, but only

when postulating its specific task.

We are information specialists. Thesauri are very impor-

tant tools for our fundamental activity. Therefore we must

investigate only one side of the whole problem of thesauriond

this is the side of information activity.

After this statement I feel it possible to define a thesa-

urus in a more exact forms

3. A thesaurus as a tQo of information systems is an a1-

phabeticallyandlor systematically ordered collection of descrin-

tors and non-descriptors having hierarchical and/or non -hie-

rarchical inter-relationshins.
This definition seems to correspond to our information

tasks, though it includes no statements in connection withtxe-

ditional or computerized uses. But it would be incorrect be-

nausea the relatively great number of existing traditional sy-

stems.

Other thesauri for other purposes can be otherwise defined.

Mr. Rol ling
A thesaurus is a controlled but dynamic vocabulary of se-

mantically related terms offering comprehensive coverage of a

specific domain of knowledge.

Its main use is in the subject characterisation of docu-

ments and queries in information storage and retrieval systoles

based on concept coordination.
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Its principal elements are descriptors, non-descriptors,

terms and relationship indicators.

It generally comprises one or more systematic displays

and one or more alphabetical listings.

Mr. T o m a n

A thesaurus is a system of controlled terms used for ohs-

racte:izing the content of documeeJs /infommation/ in storage

and/or retrieval systems. It is characterized in its dynamics

by a weak hierarchy, by preferring postcoordination to preco-

ordination. In contrast to classification systems, it displays

affinitive terms but does not use notation and categories.

dr.
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Friday, 27th March. Final Session-11.4, a.m. Chairman: Kaaski

The session was devoted to the problem of formulating con-

clusions embracing the results of the whole conference. The

following conclusions were taken:

I. A thesaurus is a lexical tool of information retrieval

systems. It consists of a controlled but dynamic vocabulary of

semantically related terms. This vocabulary,which comprehen-

sively covers a specific domain of knowledge, is a systemati-

cally and alphabetically ordered collection of descriptors,non-

descriptors /auxiliary terms/ as well as indicators of their

relationships both hierarchical and non - hierarchical.

Unlike classification systems a thesaurus does not neces-

sarily use notations and categories.

Its mein use is in the subject characterization of documents

/information/ and queries in systems based on concept coordina-

tion.

When discussing the question of the display of descriptors,

the importance of the systematic display, whether in thematic,

hierarchical or graphical form, or all of them together, was

stressed. It was recommended that the UNESCO Guidelines put the

systematic display before the alphabetic in their wording.

II. The main role of a thesaurus is to ensure that indexing

and retrieval of documents can be affected with a maximum of

precision and completeness.

In addition, the existence of a thesaurus covering a subject

field tends to stabilize the terminology of this field.

In particular:

- Thesaurus work leads to the formulation of more precise

definitions of inconsistently used terms.

- New terminology is properly defined and given its prefer-

red place in the semantic structure of the vocabulary.

- could use thesauri in advising mAthors to use

-con ct terminology in their publications /particularly

in titles, which are used for KWIC and other indexes/.

r:
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Editors could use thesauri for preliminary logging of

articles or abstracts, thus facilitating the work of

subsequent scanners and indexers.

Dictionaries should include mention of preferred termi-

nology in the major thesauri.

Thesauri constitute the starting point for elaboration

of the more complex lists of worth; used in free-text

processing.

Systems employing thesauri should be continually scrutiniz-

ed and evaluated in terms of recall, relevance, and econo-

mics: and the thesauri should be updated accordingly.

III. Three types of factors influence the elaboration of

thesauri:

1. Factors related to subject area and language

- volume of literature to be covered

- language distribution of this literature

- redundancy for lack of precision/ of terminology

- overlapping with fields already covered

2. Factors related to the user population

- degree of precision required

- degree of completeness required

- response volume required

3. Factors related to system methodology

- equipment r..ad /degree of mechanization/

- storage media used

- file organization

- search logic

IV. The general opinion was that it was impossible to build

a universal thesaurus in the sense of the detailed UDC univer-

sal system, but that if the need is felt for a superstructure

covering the existing special thesauri it should be a very ge-

neric classification scheme in the sense of the recommendation

made during the UNISIST control committee meeting in December

1969. It was suggested to the UNESCO delegate to provide,when

constructing a general scheme, for lists of auxiliary terms and

common facets from which the special thesauri could eventually

draw the terms needed for the description of the fora of daft,

mutt; and such terms which ere common to many thesauri.
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In ord,r to obtain a worldwide information system, three

levels of ordering systems are necessary:

1/ Mission- or discipline-oriented thesauri serving on a

specific level for indexing and retrieval purposes

2/ General thesauri assuring compatibility between speci-

fic thesauri in related fields

3/ An ordering system displaying the different branches

of human knowledge at a very general level.

V. The problems of multilingual thesauri were discussed

exhaustively. It was agreed that there are two approaches to

the building of multilingual thesauri: simultaneous construc-

tion of thesauri in different languages, and translation of a

thesaurus in one language into thesauri in other languages.

Similarly, there are two methods of use: simultaneous use of

the thesaurus by two or more language groups, and transfer of

a data base from one language to another. It was recommended

that UNESCO should take account of the deliberations of the

meeting in preparing their guidelines for multilingual these-

Uri.

The conference agreed in principle with the USE= Guide-

lines,Section VI - "Selection of descriptors" and Section IS -

"Methods of entering descriptors in the Thesaurus" and agreed

to provide UVESCO with their own comments.



GUIDELTNES FOR TES ESTABLISHMENT AND DEVELOPMENT

OF MONOLINGUAL SCIENTIFIC AND TECHNICAL THESAURI

FOR INFORMATION RETRIEVAL

United Nations Educational,

Scientific and Cultural Organization=

Explanatory statement

At a time when the establishment of c World Science Infor-

mation System is being seriously proposed' it is advisable to

rememember that tbs viability of any world system depends first

and foremost on compatibility between its component parts.

These guidelines for the establishment and development of

monolingual scientific and technical thesauri for information

retrieval are published in an attempt to lay the basis for

compatibility, both at present and in the future, of thesauri

that are being elaborated simultaneously in most of the discip-

lines of science, basic as well as applied.

They are, therefore, directed to all those who in the cour-

se of their career come into contact with thesauri, either as

users or as thesaurus compilers...

The first draft of the guidelines was prepared by the lines -

:to Secretariat. The third draft and this version were subsequ-

ently reviewed and studied by eminent and competent individuals

and organisations and the relevant additions or corrections

SC/MD/20 - Paria, 6 July 1970 - Original: English
These guidelines were specifically drafted for the English
language and when applied to monolingual thesauri in other
languages they should .be modified to take into considera-
tion the attributes and uses of that particular language.

Ix Joint Unesco-ICSU study on the feasibility of a World Scien-
ce Information System /UNISIST/ Final Report. Unesco,Yeris,
1970.
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wsre made: Thus, these guidelines were presented to, and dis-

cussed by, the International Conference on the General princip-

les of Thesaurus Building in Warsaw, March 1970. The proposed

changes are included in this version /1/. May our collaborators

accept anonymity along with our gratitude.

Fourteen guidelines are presented: the first four are of a

general nature, the following seven deal with the establishment

of thesauri, and the final three relate to the development of

thesauri. Examples, where appropriate, are given on the right -

hand margin of the text.By the word "thesaurus", as used in the

present text, is meant a controlled and dynamic vocabulary of

semantically and generically related terms which comprehensively

cavers a specific domain of knowledge. This vocabulary is a sy-

stematical and/or alphabetical collection of descriptors, non-

descriptors /auxiliary terms/ as well as indicators of their re-

lationships. Unlike classification schemes, the vocabulary does'

not necessarily use notations and categories.

A descriptor is an authorized and formulized term or symbol

in a thesaurus, used to represent unambiguously the concepts of

documents and queries /2/.

Thesauri should be based on concepts and relationships which

are internationally acceptable. Original and translated thesauri

already exist in most of the major vehicular languages used in

science and technology today. It is rare that any particular

word can be translated univocally into another language without

losing some shade of meaning in the process, but it is hoped that

the application of these guidelines to monolingual thesauri will

diminish the enormous difficulties encountered in the establish-

ment of thesauri in different languages. Theme guidelines were

originally drafted in English and when applied to monolingual

thesauri in other languages, they should be modified to take in-

to consideration the attributes and uses of that particular lan-

guage /e.g. number of descriptors, VIII b/.

Thesauri can be used in many ways, and the structure of a

thesaurus is intimately related to its proposed utilization. A

thesaurus can be used merely as a word association list for hel-

ping indexers, or it can be consided as a transformation of the

natural language into the informati n language /3/.

1.49
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Modern techniques in information science are nearly all

based on the use of electronic computers and it is in this

connexion that the use of thesauri is rapidly proliferating. It

is this rapid proliferation which has brought the need for in-

ternational guidelines to light and it was for this reason,too,

that Unesco recently encouraged /helping in the establishment

of one/ the work of two clearing-houses dealing with thesauri.

These clearing-houses are located at the Bibliographic Systems

Center, School of Library Science, Case Western Reserve Univer-

sity, Cleveland, Ohio 44 106, United States of America, and at

the Centralny Instytut Informacji Naukowo- Technicznej i Ekono-

micznej, Al. Niepodlegoaci 188, Warsaw, Poland for English and

languages other than English respectively.

General

I. Advisability of a pilot run
Before establishing a thesaurus on a definitive basis it is

strongly recommended that a practical test, based on a restric-

ted number of documents dealing with a small area of the domains

to be ultimately covered, be carried out. This pilot run, based

on tentatively structured terms, should sham up the more adequ-

ate methods of descriptor selection and thesaurus display ap-

plicable to the case under consideration. The results of this

test should ba critically commented upon by as maw people as

feasible, including information scientists and indexers as well

as subject specialists and users.

II.Necessity of a descriptive i n-

troduction to the thesaurus
No theeaurus should be presented without a comprehensive in-

troduction which states clearly the purpose and structure of the

thesaurus, and the domains covered by it. The rules followed in

its establishment should be presented in a condensed form.This

is particularly true of the me;hods and sources used in the

selection, form and avoidance of ambiguity of the descriptors

/see VI, VII, VIII/.The method of presenting the thesauruses well es
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the rules for alphabetization and punctuation, whenever appli-

cable, should be explicitly stated.

Most important of all, the rules for using the thesaurus

and its limits of apillicability should be elucidated and illu-

strated by means of examples, where appropriate.

Users should be invited to contribute comments and sugges-

tions for the improvement of the thesaurus, and to inscribe

themselves on the mailing list for future editions of or addi-

tions to the thesaurus. The proposed system for developing and

up-dating the thesaurus should be explained; the date of the

present, and estimated appearance of future, editions or addi-

tions to the thesaurus should be given.

The total number of descriptors, non-descriptors /4 /,iden-

tifiers, /see VI/, hierarchical chains /see X/b// and related

concepts /see X /c// should be itemized.

III. Necessity of indexes
Every thesaurus, regardless of its mode of presentation

/see II/ shouli contain an alphabetical union list of each in-

dividual unstructured term /5/ whether issued separately as a

supplement or together with the main thesaurus as an anuex.Per-

mutation indexes may also be used.

It may be useful in the case of multidisciplinary thesauri

to present, in addition, indexes in which the descriptors are

grouped by discipline.

IV.Notification of intent
The appropriate clearing-house /see above/ should be noti-

fied of the intention to construct a thesaurus, as well as when

the thesaurus is first published or disseminated. This informa-

tion should be channelled through the national organization

dealing with thesauri, where and when such an entity exists.

The same applies for further editions. If at all possible,

a copy of the thesaurus, complete with the introduction and

indexes should be sent to the clearing -house in 'question. The

fact of notification should be mentioned in the introduction.

4 ti



-167-

Bstablishmmt

V. Check with clearing -
house to avoid dupli-
cation
Before commencing work on the establishment

of the thesaurus, it is advisable to ascertain

whether others covering that particular domain

or a neighbouring one are available.

This is beat done by addressing a query to

the two clearing-houses mentioned above. It may

be found advisable to go ahead with the compila-

tion of a particular thesaurus in spite of the

existence of a similar one. In this case the re-

asons for proceeding and the differences with

the earlier thesaurus should be clearly stated

in the introduction.

VI.Selection of descri p-
tors
The selection of descriptors should begin

only after the general structure of the thesa-

urus has been agreed upon. It should be carried

out, preferably, by people who have both. a good

knowledge of the subject to be treated, and

previous experience in indexing or classifica-

tion. The use of internationally recruited te-

ams for the construction of thesauri is to be

encouraged since it widens the cumulative lin-

guistic experience which goes into the building

of the thesaurus. The methods of selecting des-

criptors vary according to the proposed structu-

re of the thesaurus /alphabetical listing,sys-

tematical listing /6/, graphic display /6/,

see II/, the purpose for which the thesaurus

will be used /e.g. for manual or mechanical

retrieval, only for indexing, or as a secondary

tool/ and the background to the project /gra-
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dual build-up to mechanical processing, intro-

duction of a nen domain e.g. interdisciplinary

areas for which no previous classification Acoustical

schemes existed, existence ofwell-defined group Holography

of users and subject specialists, extensive Brain

literature/. Research

Descriptors, in general, consist of terms

related to discrete concepts encountered in

the subject field under consideration and in

pertinent marginal areas. A more specific class

of thesaurus terms /7/ known as "identifiers"

may sometimes be used.

Descriptors should succinctly summarize

concepts in as few words as possible,preferably

one. Grammatical connexions such as preposi-

tions or articles should be avoided whenever

possible.

Identifiers constitute a special type of

thesaurus terms /8/ 'Paich are not reciprocally

cross-referenced /see XI/ and which serve the

purpose of providing additional indexing depth.

For instance, identifiers might include indi- IRELAND

vidual trade names, geographical locations, NT DUBLIN

equipment, nomenclature, code names etc. DUBLIN

Since they are not reciprocally cross-re-

ferenced, identifiers need not necessarily

appear in the thesaurus display, but may be

listed separately, in addition to appearing

in the Union List /see III above/.

Four distinct steps intervene in the se-

lection of descriptors: collection, verifica-

tion, evaluation, and choice.

/a/ Collection

It is .most impossible to make a comprt-

hensive c Ilection of candidate descriptors

by ticking of an alphabetical list. By en-

visaging descriptors in groups, thought asso-

ciations between them give rise to many candi-
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dates. Potential users and subject specialists

as well as internationally or nationally stan-

dardized technical dictionaries should be

consulted; terms should be chosen from the cu-

rrent literature; existing word lists or class-

ification schemes should be culled and may be

expended or compressed appropriateLy.Scientific

and technical dictionaries and glossaries, both

multilingual and monolingual constitute a pro-

lific source of descriptors /see page182/.

/b/ Verification

With all methods of assembly,the authenti-

city of the selected descriptors should be

verified by consulting dictionaries, other in-

dexing or standardized vocabularies, current

usage in the literature and especially the opi-

nion of subject specialist. Obsolete termin-

ology should not be included, or if so only as

forbidden terms /see I /a/ below/.

One of the more appealing attributes of a

thesaurus is its ability to assimilate immed-

iazely the neologisms and special jargon that

proliferate in expanding fields of.besic and

applied research. lull advantage should be taken

of this facility in combination with the use

of scope notes /see VII /c/ below/ and cross-

zeferencesalpecial care should be taken with

terms whose connotations have changed with the

passage of time, or whose meaning changes from

country to country. If overlapping terms have

to be included the appropriate cross-reference BILLION/10 NIP 9/

/see I below/ should be employed. BILLION/10 EIP12/

/c/ Evaluation

In evaluating the utility of candidate

descriptors, reference should be made to theirs

1. frequency as encountered in the literature

or in the existing stocks of information/94

154
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2. anticipated incidence in retrieval inquiries;

3. relationship to descriptors already accepted;

4. appropriateness and authenticity as current termino

logy in the discipline concerned; 5. effectiveness and

expediency in connoting and denoting the particular con

cept. None of these factors should be considered inde

pendenWy and particular attention should be paid to areas

of peripheral interest where the exhaustivity and speci

ficity required of the descriptors are not the same as
for the core subject.

/d/ Choice

In all cases, descriptors should be selected for in
clusion in tne thesaurus on the basis of their estimated

effectiveness for retrieval purposes and their measureable

significance in the material to be indexed.

VII.Methods of avoiding
ambiguity
In compiling a thesaurus, difficulties are encounter

ed with descriptors which have more than one accepted

meaning or whose meaning in a given context is different to

that commonly encountered. In such cases the required

meaning may be brought out by the use of the following me
thods:

/a/ Compound expressions

Although descriptors are preferably selfcontained,

single term concepts, the use of modifying expressions to
make clear the different meanings associated with a given

term is necessary in certain cases. For the method of en LATENT
tering the resulting compound expressionasesIX/a/ below/. BEAT

/b/ Qualifiers for homonyms
BEANS

The various forms of homonyms may be distinguished by /ELEG
the use of qualifying expressions placed between paren, MOMS
thesestheses immediately after the homonym. Other homonyms shoula BEAms
not be used as parenthetic qualifiers. /STRUC

TURAL/
/c/ Scope notes

4 A scope note is a brief explanation which may
accompany the descriptor in the thesaurus display,

rr;10c,
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but does not form part of the descriptor.It indi-

cates the way in which the descriptor should be

used; it need not necessarily consist of a dic-

tionary definition. Scope notes are sometimes

used to restrict the usage of a descriptor. They

should always be used in conhezion with abbrevia-

tions and acronyms /see VII /4/ below/.

It is recommended that either /a/ and /r/ or

/b/ and /c/ above be. used together in a single

thesaurus. Methods /a/ and /b/ should be mutual-

ly el:elusive and never be used in one and the

same thesaurus.

VIII. Form of descriptors
.

/a/ Woad form

Once it has been decided to include a given

term in the thesaurus, care should be taken to

ensure that the word form used adequately con-

veys the exact meaning intended.

/i/ Snelling: the moat widely accepted

spelling of the word should be used. Cases

arise, particularly in English, due to varying

usage on different sides of the Atlantic,where

more than one spelling of a word is accepted,in

which case both forms of the word should,beinclu-

ded in the thesaurus. In these cases the prefe-

rential cross-reference should be, employed /see

I /a/ below/. Alternatively, a well - established

dictionary can be chosen to act as arbitrator

whenever this problem arises.

/ii/ Translation: many current technical

terms have arisen by translation from other lan-

guages, but sometimes a modern foreign language

xMCC:MENA-
TIOR
The process
of storing
and retriew-
ing informa-
tion in all
fields of
learnine

mDOCUME*1-
TION
The volume
of documents
assembled or
avail able.

iDOCU10111TARION
The title of a
family of pub-
lications.

SULFUR

SULPSUR

For instance, in three different thesauri. If these three mean-
ings were in the same thesaurus, they would require qualifiers
in order to make them unique.

7 156
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or Latin term is incorporated into the spe-

cialized vocabulary for a particular subject.

When both the foreign language term and its

putative translation coexist, they should BRAZING RADIATION

both be included in the thesaurus and cross- BREMSSTRAELIING

referenced preferentially.

/iii/ Transliteration: the problem is

further complicated when the foreign langu-

age in question is written in a different

alphabet. This is particularly true in the

case of identifiers /see VI above/. The

transliteration standardsx recommended by

the International Organization for Standardi-

zation should be used whenever applicable.

Wherever a choice exists the transliteration SATELLITE

which does not employ diacritical marks SPUTNIK

should be selected /see /e/ below/.

/b/ Noun form

The descriptor should be in the form of The gerund in

a noun or that part of the verb which is English

grammatically equivalent.

/c/ Number

In general, the plural form should be FORCES

used for descriptors, particularly when ge- HEATIED

aerie terms are involved. The singular form PALUOLOGY

is used for specific material or property TEAR

terms, process terms, proper names and dis-

ciplinary areas. Sometimes the singular and WOOD

plural forms of a word denote different con - WOCOS

cepts; in this case both should be entered.

/d/ Abbreviations and acronyms

Abbreviated word Corms should be used

only when their meaning is interneionally

Bee page

j57
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established. Both abbreviated and unabbreviated

forms should be displayed and cross-referenced

preferentially. Sometimes the necessity for

limiting the length of the descriptor /see /e/

below/ entails the use of less well established

abbreviations. In all these cases a scope note

/see VII /c/ above/ should be appended.

The above remarks also apply to acronyms.

/e/ Character set

Since the majority of scientific and tech-

nical thesauri now being established will prob-

ably be used in connexion with electronic com-

puters, it is advisable to use only the upper

case format for the descriptors. Diacritical

marks should be avoided for the same reason.

The need for these restrictions will prob-

ably disappear in the near future, as the fruits

of technical advances become more widely dis-

tributed, and computer manufacturers pay more

heed to the exhortations of information scien-

tists to lower the costs of peripheral equip-

ment.

As mentioned in /d/ above, the eventual use

of a computer may entail the limiting of the

number of characters that a descriptor may have.

/f/ Special characters and numerals

The only special characters allowed in des-

criptors are left and right parentheses and

unavoidable hyphens. /Fullstops nay sometimes

be used /see IX /b/ below/. Any other non-

alphanumeric symbols should be confined to scope

notes, always within the limits of machine cha-

racter availability. If the descriptors contain

numeric elements, arabic numerols shouldteumed.

The position of the numerals sJould follow nor-

mal usage.ftles must be established for the

treatment of subscript and superscript numerals.

UNESCO
United Nations
Educational,
Scientific and
Cultural
Organization

=ECU=
/PLANET/
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In the particular case of data retrieval

thesauri, the stroke /"/"/ may sometimes be ER/M

found necessary.

IX. 2eth-ds of entering
descriptors in the
thesaurus

/a/ Syntax

Compound expressions consisting of two

or more words should be listed preferably by

direct entry i.e. not artificially inverted.

This is especially true for /10/descriptors:

for forbidden terms, this recommendation may

be relaxed. Evidently this does not apply

when a permuted or key word in context type

of multiple entry is used. Inverted entries

may be used provided they are preferentially

cross-referenced /see /a//.7/hcon a qualifier

between brackets /see VII /b/ above/ forms

part of the descriptor it is advisable to enter

the qualifier on its own with a preferential

cross-reference to the complete descriptor.

/b/ Punctuation

Punctuation marks should not appear in

the descriptors. As stated in VIII /f/ above,

the only non-alphanumeric symbols normally

allowed in the descriptors are left and right

parentheses. FUllstops should only be allowed

when, due to a limit on the length of the

descriptor, a word has to be truncated. Hy-

phens should only be used when their omission

would alter the intended meaning of the de-

scriptor. Commas, colons and apostrophes should

be excluded since they ate not necessary to

convey the meaning of the terms. Where punctua-

tion marks are omitted, it is advisable to,in-

elude them in full in the scope notes.

ELECTRICAL
POWER

not

POWER,
ELECTRICAL

LIGHT-

SENSITIVE

DEVICES HIGH-

VOLTAGE

PYLONS
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/c/ /i/ Specialized vocabularies

Certain fields have highly srcific sys-

tems of nomenclature, or well-established

standardized technical vocabularies. -When-

ever an internationally agreed nomenclature

exists, it should be used.

/ii/ Specific names 1

The proliferation of unrelated specific

names would tend to convert the thesaurus

into a simple list of identifiers which

would be selfdefeating. It is therefore re-

commended that the names of unrelated spe-

cific entities be avoided as much as.possible.

/iii/Specific items

Descriptors representing generic, func-

tional or structural concepts can be co-or-

dinated to denote specific items, while by

retaining the property of being cross-refe-

renced, they fulfil the structural needs of

thesaurus elements.

/d/ Alphabetisation

Where appropriate, one of the followiPg

alphabetization methods may be followed:

/i/ letter by letter

/ii/ word by word

/iii/ computer sort

The selection of the method of alphabe-

tisation depends on all the factors affec-

ting the thesaurus older construction. i.e.

the sire and structure of the domains cove-

red by the thesaurus, the availability of

sae/lime promising, the kind of hardware

available, etc. In all cases the alphabeti-

sation rules should be clearly and explic-

itly dome up before spy kind of ordering is

attempted.
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/e/ Synonyms and Quasi- synonyms

It is rare that two or more candidate

descriptors can be considered as true

synonyms. When one candidate descriptor-

must be searched every time that another

is searched, they may be treated as syno-

nyms. Descriptors that overlap significan-

tly or represent different aspects of the

same property may be considered quasi-

synonyms. Antonyms should be similarly

treated. When all the synonyms, quasi-

synonyms or antonyms are included in the

thesaurus display the preferential cross-

reference should be used /see I /a/below/.

*

I. Interrelationships
between descriptors
The most important function of a the-

saurus is to serve as a tool for informa-

tion retrieval. Therefore it should oring

into evidence the interrelationship

between individual descriptors. These can

be expressed by several means. If codes

are used to indicate these relationships,

their meaning should always be made clear.

These interrelationships are of three

types: preferential; hierarchical; affini-

tive. All three have the property of rec-

iprocity, i.e. when two or more descrip-

tors are related in any way, reciprocal

entries are required. /Identifiers /TI

above/ are the only exceptions to thievery

important rule./

This is necemary of the homogeneity

of the the ..rus and for "boor keeping"

purposes.

COLUMBIUM/NIOBIUM

HEREDITY/GENETICS

RAREMISS/SOPTNESS
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/a/ Preferential

This reference is employed to refer from a for-

bidden term to /11/ a descriptor and vice versa. It

is used when the meaning of descriptors overlaps

substantially; where different spellings of the same

word exist; for synonyms, quasisynonyms and antonyms

and, in general, wherever a choice has been made be-

tween a number of descriptors, all of which are

included in the thesaurus display.

/b/ Hierarchical

Hierarchical relationships are used to exhibit

relative de6rees of specificity within a category of

descriptors all of which belong to a particular ge-

neric group. This relationship is not based upon the

possible use or application of an entity, but on the
.

position of the descriptor within a given class of

concepts. Note that certain terms may be members of

more than one hierarchical chain. Where any hierarchy

has more than two levels the cross-references for all

levels should be completed for each descriptor. The

kinds of hierarchical relationship. which it is de-

sirable to indicate depend on the structure of the

subject field of the thesaurus. In general, all con-

cepts which are sub-divisions of a broader concept

should form -.Art of a hierarchical chain.

/c/ Affinitive

The affinitive relationship is employed to refer

from a descriptor to others that.are closely related

in concept but are neither consistently hierarchically

nor preferentially related. This relationship may be

based on usage, application, physical proximity, etc.

X.I.Pre ntation of
thesaurus
It is recommended that a thesaurus be presented

in one or more systematical displarsmodalphabetical

listings /12/.

.1

Common codes
in English
are: vse/
/includes
uselbS4//
/used
/UV

for

ALCOHOLS
USE AL,
KANCW

AIRANOIS
UP AL-
COHOLS

Common codes
in English
are:
broader term
AT//narr-
ower term
INV speci-
fic to/ge-
neric to

CALCULUS NT
INTEGRAL
CALCULUS

INTEGRAL
CALCULUS BT
CALCULUS

Genus-species
in zoology

Whole-part

Subordinate
concepts
iCon mmon

ng
code

n Elish
s

igliftted term

also see
EDUCATION
RT LEARNING
LEARNING
RT EDUCATION
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/a/Systematical listing
Systematical listing /13/ refers to that form of thesaurus

display in which descriptors are first of all groupedingeneral

class categories within each of which the interrelationships

between the descriptors, particularly the hierarchical rela-

tionships, are as self-contained as possible. Full use should

be made of recorded ftxperience in the field of classification

when establishing the membership of the various facets.

Some descriptors may appear in more than one category but

this should occur only when either the descriptor is accompa-

nied by a parenthetical qualifier or when cross-references are

used.

Thesauri that are presented in this way should always ccn-

tain an alphabetical listing of all the tests included in the

thesaurus /see III above/.

Systematical listing /14/ is probably better for very spe-

cialized scientific and technical fields than for interdis-

ciplinary areas.

Combination of this type of display with /c/ below gives

rise to a kind of structured alphabetical list which probably

combines to the fullest extent the advantages of both.

/b/ Grdnhic disnlaY

Perhaps the most subtle mode of presentation of thesauri

is to display the descriptors and the relationships between

them graphically. Although this can be done multi-dimensionally,

for instance by'taking two dimensions for each facet of a

multi-faceted thesaurus, the more current methods are two-di-

mensional.

One such system consists of arranging the descriptors in

semantic groups, assigning a gridded sheet to each group and

giving fixed positions to each descriptor with respect to the

horizontal and vertical axes, thus defining co-ordinates.

Interrelationships between descriptors are then shown by

means of arrows. Associative relationships are denoted by bi-

directional arrows. Hierarchical relationships are shown by

unidirectional arrows always pointed to the more specific des-

criptor. Preferential relationships may be indicated by brac-

kets with the arrows leaving or arriving at the preferred term.
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It is understood that a descriptor may belong to several

groups. The optimal size of each group appears to lie between

30 and 40. As bef:re, an alphabetical listing should be given

in annex showing try semantic group/s/ to which each descrip-

tor belongs. Which mode of presentation is selected will de-

pend on the use to which the particular thesaurus will be put.

The latter two types of display lend themselves more easily

to translation. A rather particular type of thesaurus is the

following.

/c/ £lvbabetical listina

The great advantage of an alphabetical listing is that

the introduction and correct positioning of new descriptors is

very easy. On the other hand, it is extremely difficult to

introduce structure into a strictly alphabetical list. For

instance, synonyms come more readily to it if we think of a

particular category as a whole rather than individual descrip-

tors plucked at random from an alphabetical list. It should be

remembered that a particular alphabetical order is only appli-

cable in one language. Permuted alphabetical lists may also be

used /15/.

Development

XII.Periodic verification of nen-
fulness of individual descrip-
tors

At least for the first few years, if not permanently, after

the establishment of a thesaurus, a check Should be kept on the

frequency with which particular descriptors are utilized, both

for indexing and retrieval purposes. Periodic verificationshoold

ensure that certain descriptors neither interfere with, nor

duplicate one another. On all occasions in which a search does

not locate the desired information or the amount of information

suspected of being in the collection, a critical appraisal of

the descriptors which were, or should have been used, ought to

be carried out.

-1 164
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ziimi nation of descriptors
If it is found that any descriptor is being used very in-

frequently, care should be taken to ensure that the infrequen-

cy of usage is not due purely to the lack of documents related

to that particular concept. It may either be eliminated from

the thesaurus or replaced by another more common term. Com-

plete elimination should occur ideally only When that particu-

lar descriptor has never been used, either for indexing or re-

trieval purposes. The use of a preferential relationship to

indicate where the replacement his been effected is more prac-

tical.

The inverse is also true: if too many indexed materials

are assigned to the same descriptor, its specificity is lost,

its application has beams, too genetal and the breaking-down

of the concept should be considered.

If a preferential relationship is not used, the date of

introduction of a new descriptor into the thesaurus should be

noted since, prior to that date, indexers were not authorised

to use that term.

The procedure to be followed when a particular descriptor

is over or under used depends to a certain extent on the search

strategy employed in retrieval. If the least specific descrip-

tor is searched for last, it may not be worthWhiletoelimine-

te it.

XIV.Choice of new descriptors
Indexers and users should constantly be on the look-out for

new candidate descriptors which may represent either new con-

cepts or different facets of old concepts. If possible, the

descriptor should be used on a trial basis by indexers forgone

time before becoming a definite addition to the thesaurus.

The frequency of occurrence of such candidate descriptors

both as indexing and retrieval terms is a good indication of

their future usefulness. If it is decided to add a new des-

criptor, the interrelationships with all the pre-existing des-

criptors should be identified and introduced in the appropria-

te places.

1E1)
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Definite additions should not be introduced singly as this

causes confusion among the users of the thesaurus. New descrip-

tors should be saved up and introduced by batches, either as

"additions to the thesaurus" or on the occasion of a new edi-

tion of the thesaurus. This does not preclude their use by in-

dexers. There should exist a central authority which examines

all the suggestions received and issues a final verdict on the

acceptability or otherwise of the possible new additions.

It should always be remembered that a thesaurus is never

completed, its size and shape being a function of time.

N o t e: Numbers in brackets from /1/ to /15/ signify pla-

ces in which the final text "Guidelines for the Establishment

and Development..." differs slightly from the text of Project 3.
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List of ISO recommendations
related to these Guidelines

ISO/R 9 "International sytem for the transliteration of
slavic Cyrillic characters" 2nd edition.

ISO/R 233 "International system for the transliteration of
Arabic characters".

ISO/R 259 "Transliteration of Hebrew".

ISO/R 704 "Naming principles".

ISO/R 843 "International system for the transliteration of
Greek characters into Latin characters".

ISO/R 860 "International unification of concepts and terms".

ISO/R 919 "Guide for the preparation of classified vocabu-
laries".

ISO/R 1087 "Vocabulary of terminology".

ISO/R 1149 "Layout of multilingual classified vocabularies".

ISO/DR 1951 "Lexicographical symbols, particularly for use in
/Draft/ classified defining vocabularies".

The above documents are available either from the Headquar-

ters of ISO /International Organization for Standarization/,

1 rue de Varembe, Geneva 20, Switzerland.

or from: the corresponding National Standards Organizations

of the member countries of ISO.

Sources for dictionaries and glossaries:

Bibliography of interlingual scientific and technical dic-

tionaries, 5 ed. Paris, Unesco, 1969. 250 p.

Bibliography of monolingual scientific and technical glo-

ssaries, Vol.I: National Standards, 1955, 219 p. Vol. II: M1A7

cellaneous Sources, 1959, 146 p. Paris, Unesco.

/Supplements published it Babel, International Journal of

Translation published by the International Federation of Trans-

lators with the assistance of Unesco. Avignon, France./

BiblionraphicBial.iiti.n of the alaarinaouse at CIINTE.1969,

Warsaw, CIINSE, 1969, 140 p. /Annual supplements are planned./

Bibliographic Systems Center Subject Indef. Case Western

Reserve University, Cleveland, Ohio, U.S.A., 7969. /Computer

print-out./

Some national standards institutions publish extensive

unilingual and sometimes bilingual technical vocabularies.
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QUESTIONNAIRE ON PROBLEMS THOUGHT DESIRABLE TO RAISE

BEFORE THE MEETING

1.Definition of thesaurus
a/ what does "thesaurus" mean?

b/ which structural elements /semantic, syntactic etc./

should be included in order to be able to call a given

construction "a thesaurus"?

c/ which elements and factors influence the organization

of a thesaurus?

d/ how should the degree of complexity and the number of

information items contained in a thesaurus be evaluated?

2.Is the concept of a thesaurus
sufficiently complete and uni-
oc ally and exhaustively defin-

e d, 0 r does it necessitate
f urther analysis?

3.What is the role of a thesaurus?
a/ direct use in information and retrieval systems

b/ in development of scientific information

4.How can thesauri b constructed?
a/ methods of compiling thesauri

b/ possibilities and advantages of automation in compilation

of thesauri

5.How can thesauri be classified?
According to:

a/ branches /aubject/

b/ accuracy of definition of concept relations

c/ the degree of hierarchy
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d/ adopted types of basic components

e/ coding methods?

6.Row oan we define a descriptor?
/Conditions which a key-word must fulfill in order to be-

come a descriptor - the methods of constructing descrip-

tors/.

7.What conditions must desori p-
tors and thesauri fulfil in
o rder to ensure their inter-
branch and inter-language cor-
elation?

8.What conditions must be fulfill-
s d by descriptors and thes a-
uri as tools f or the further
d evelopment of information ?

We consider the above topics only as general outlines,and

would.be grateful if you widen tbs scope of the subject matter.

If in your opinion it is not necessary to discuss all the

items, please give your opinion only on such points which you
consider to be of utmost importance.
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SMF FIG.
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SIFIFtE INDEXING TERM FREK. RANK

621.335 1 345
621.33582 1 346
621.335-2.024 1 347
621435.025 1 340
621.335.2 100 6

621.335.2.024 23 96
621.335.2.024/.025 56 29
621.335.2.025 87 11

621.335.3.025 1 349
621.335.42 153 2

1335.42183.4 1

621. 35.42435 10 1

11-4110Gah!! JI 40
.42.24 025 62

621.335.42.025 67 23

621.336 5 244
621:355 2 311

621.355.2 1 351
621.355.8 3 V92
621.39 2 312
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174



.. --
ill r I 1z:

g .
1 I -

N '--li. - I a
4 .. i - . 1

Id 1 --t.:.zee.x.-a-g.e.reeee.zee.:6-aea.:

z;c4 L I..
. 1,

45% - L I -
..,..-.

..

L

1
mg,g2re. I

a ac .....w.-^..--tmemxActssAfga=mleegs:=25n0A

. L
g% . L
I ht I eCeCrCeeeeCteeCreeeed'eCreefesZoe.4444

4 11: 1

L
.1. -.... _ ....... _ .._ _.....____.._ _ _ __... ...._ ___.4 I$ 5 a' 1 I

15 (.) L inriMiSlItElEci§Ps9ARHEner

1
. L 0

.g - L
r I

1.1 1 t
E w L ---

/MD tql Ong"

1'5



1

.z.,
L

1
1

1

I

1

i i

hi=1, ---..
..:

1

...,,
L .; wa

L
L L

I 5 5 lilts

! 1 .6*3
PIA . ! 11. - i !Y.:,3 1 4°.:3 1 311 1 aii§

i I
i lig g

111".1

L

,....
1

r--. I 1

1

L ! !
iiiiiT...

1 1 1 ir.gt2aii4 :: 1
...

!
-..

!.
.....

1 i 1 1

1 4.4.4.

1

1

1

A-

t;
CI

A 1 121 ''''''' ! :F.i...-- 1 33'.--

L t i 1
1I

15 . i!
!

1

!
L
1

! ! i g 1 .1a
1 .1' ;!E. 1 i it, . . . i. ratc... i I :2 J

C
L 1 -gi V

L I.

i 1 .1I
i

F.

.4 i tiih
i
i

7
14 -I i,..

i '''E i :
i

i k
1 I

L
L

g .. ! , L
1

g

5- . L ...1 ! I L 3 L I
091 L ! 1 1.

1 ! L 1 IIi IP 1 ...i L ' L ..

i id -, 1A 7, 1 "t.

1 ..
1

I

14AI 1 1 i

1 i 1 14

1 I II iiiii
f ix - Ile f do L d3

1

f@ i 0
1 le 1

176



r
J

-x
--

)0
P

tII
%

**
-x

-.
x-

X
X

%
x-

10
.1

0-
..1

...
-X

-x
r-

X
X

X
X

P
R
U
M
E
R
N
Y
 
P
O
C
E
T

K
P
Z

S
 
J
E
D
N
I
M

J
P
Z

8
,
3
5
0
3
3

P
R
U
M
E
R
N
Y
 
P
O
C
E
T
 
K
O
M
B
.

J
P
Z

1
0
,
0
0
0
0
0

a
A
V
E
R
A
G
E
 
N
U
M
B
E
R
 
O
F

R
D
D
'
s
 
C
O
N
T
A
I
N
I
N
G
 
A
 
C
O
M
M
O
N
 
S
I
T

b
A
V
E
R
A
G
E
 
N
U
M
B
E
R
 
O
F
 
C
O
N
C
U
R
R
E
N
T
 
S
I
T
'
s

S
A
D
F
-
2

F
I
G
.
 
5

a



F
R
E
Q
U
E
N
C
Y
 
D
I
C
T
I
O
N
A
R
Y
 
O
F

R
E
T
R
I
E
V
A
L

0
0
0
t
0
1
E
N
T
 
.
D
E
S
C
R
I
P
T
I
O
N
S

(
8
0
0
.
5
)

8
/

1
0
8
8
.
1
(
8
8
1
 
M
A
:
A
[
1
 
V
W

R
A

M

1

F
R
E
K
V
.

M
A
U
L
.

R
a
n
.

K
A
R
L

P
R
I
R
U
S
T
E
K

H
U
W
L
A
T
.

R
A
N
O
 
$
2
 
v
 
1
2

F
h
E
K
V
.

F
H
E
K
V
.

E
N
T
W
I
E

E
N
T
R
W
I
E

2
3

4
5

6
T

8
9

1
0

I
l

1
2

6
2
5
.
2
-
 
5
9
7
.
3
1
6
7
8
.
5

5
9
7
.
3
6
7
0
.
5

6
2
5
.
2
9
9
2
.
1
1
2

8
3
3

1
3
E
6
6

0
.
0

8
1
.
2

.
0
0
1
0

.
4
,
1
3
3
5
9
5

9
2

6
7

0
0

0

6
2
1
.
3
1
3
.
1
2
/
A
3

6
2
1
.
3
3
5
.
2
.
0
2
5

3
0
4

I
3
8
8
1

0
,
0

8
1
,
2

.
0
0
1
8

4
,
8
8
1
1
2

9
3

1
1

0
0

0

6
2
1
.
3
1
3
.
1
2
4
1
3

6
2
1
.
4
)
6

6
1
1
.
2
.
0
1
1
4

62
5.

28
24

33
.6

.

E
l
-

_
L
.

3
6
8
8

.
2
.
0

0
1
.
2

.
0
0
1
8

4
,
8
8
9
4
9

9
3

5
0

2
8

3
(
:
)

8
4
1
.
3
1
3
.
1
2
/
.
1
3

6
2
5
.
2
5

6
2
5
.
2
8
.
6
2
1
.
3
1
7

6
2
1
.
3
3
5
.
4
2
.
0
2
5

8
6
6

I
3
8
8
9

0
,
0

8
1
,
3

,
0
0
1
8

4
,
8
9
1
2
6

9
3

5
1

5
6

23
0

6
2
1
.
3
1
3
.
1
2
/
.
1
3

6
2
5
.
3
9

8
0
?

I
3
8
9
0

0
,
0

8
1
.
3

,
0
0
1
8

4
,
0
9
3
0
3

9
3

6
5

0
0

0

SA
.A

-2
II

.g
.

w
h
o
r
e
:

i
t
 
R
E
E
R
I
E
V
A
L
 
D
O
C
U
M
E
N
T
 
D
E
S
C
R
I
P
T
I
O
N

1
 
-
 
R
A
N
K

2
 
-
 
F
R
E
Q
U
E
N
C
Y

3
A
C
C
U
M
U
L
A
T
I
V
E

F
R
E
Q
U
E
N
C
Y

4
 
-
 
R
E
L
A
T
I
V
E
 
F
R
E
Q
U
E
N
C
Y

5
R
E
L
A
T
I
V
E
 
M
a
l
l
A
E
L
A
I
I
V
E
 
F
R
E
D
J
E
N
C
Y

6
 
-

E
N

IR
O

P
Y

I
h
t
8
E
M
E
N
T

7
 
-
 
A
C
C
U
M
U
L
A
T
I
V
E

E
N

T
R

O
P

Y

D
 
-
 
1
2

R
A
N
K
S
 
O
f
 
N
C
 
S
A
T
'
s

I
N
 
T
H
E
 
a



*3
11

1X
X

...
.X

X
-X

X
Ii-

Y
rX

X
...

..X
--

X
ilX

-lt
S

P
lt.

31
+

11
11

11
1X

P
R
U
M
E
R
N
Y
 
P
O
C
E
T
 
D
O
K
U
M
E
N
T
U
 
O
Z
N
A
C
E
N
Y
.
J
E
D
N
I
M

K
P
Z

2
,
8
1
0
3
3

P
R
U
M
E
R
N
E
 
P
R
O
C
E
N
T
O
 
D
O
K
U
M
E
N
T
U
 
O
Z
N
A
C
E
N
Y
C
N
 
J
E
D
N
1
M

K
P
Z

,
0
5
8
7
2
0

b

P
R
I
W
E
R
N
Y
 
P
R
1
R
U
S
T
E
K
 
E
N
T
R
O
P
I
E

,
0
0
3
8
0
5

c

a
-
 
A
V
E
R
A
G
E
 
N
U
M
B
E
R
 
O
F
 
D
O
C
U
M
E
N
T
S
 
I
N
D
E
X
E
D
 
W
I
T
H
 
A
N
 
E
Q
U
I
V
A
L
E
N
T
 
A
D
D

b
-
 
A
V
E
R
A
G
E
 
P
E
R
C
E
N
T
A
G
E
 
O
F
 
D
O
C
U
M
E
N
T
S
 
I
N
D
E
X
E
D
 
W
I
T
H
 
A
N
 
E
Q
U
I
V
A
L
E
N
T
 
R
D
O

c
-
 
A
V
E
R
A
G
E
 
E
N
T
R
O
P
Y
 
I
N
C
R
E
M
E
N
T

S
A
D
F
-
2

F
I
G
.
 
7



1

a
P
O
C
E
T
 
V
S
E
C
H
 
J
P
Z

7
1
8
4

b
P
O
C
E
T
 
D
O
K
U
M
E
N
T
U

4
7
8
6

P
O
C
E
T
 
C
A
S
T
.
 
S
E
T
R
I
D
E
N
Y
C
H
 
J
P
Z

1
7
8
1

a
N
U
M
B
E
R
 
O
F
 
A
L
L
 
S
I
T
 
O
C
C
U
R
E
N
C
E
S

b
N
U
M
B
E
R
 
O
F
 
D
O
C
U
M
E
N
T
S

c
N
U
M
B
E
R
 
O
F
 
P
A
R
T
I
A
L
L
Y
 
O
R
D
E
R
E
D
 
S
I
T
'
s

(
t
o
 
b
e
 
u
s
e
d
 
b
y
 
t
h
e
 
c
o
m
-

p
u
t
e
 
o
p
e
r
a
t
o
r
)

S
A
D
F
-
2

F
I
G
.

8

i
.
.
.
.
.
6

i

C
D

, -
:
.



40080

7
0

60

4040

4

131R
6R

R
Y

i O
rnm

 R
fum

0H
3E

N
E

Z
tA

T
K

E
R

M
A

 O
F

D
 R

D
D

 , 115 F
R

equE
X

C
I N

tipl'H
E

 A
C

C
U

N
O

I.A
tivE

 W
ILL'S

 O
F

T
K

E
 R

D
P

 'F
R

E
Q

U
E

N
C

Y

1111111111111111111111111 111
11111111111E

111M

1111
111111111

111 111
1111111111011111111

FR
E

Q
U

E
N

C
V

 O
F R

D
1)

'n1111111111111111
111

IIIIIN
I111111111111 11111111111111111M

IN
IIIIIIIN

11111111111111111111
11111111111111111111111111101

11111111111111111111111111111 A
C

C
U

R
U

I.A
M

E
 I/A

U
/E

O
N

-1A
Z

 FR
E

O
L

U
E

N
C

II O
F R

O
D

1111111111110114111
1111111111111 1111111

1111111111111111103111111
1111111111111 111111

111111111111iiiii111111111111111
1111111111111 111111

"111111111111111111 IIIIIIIM
E

M
111111111 111111

5
4

5
40

45
i.0

50
.400

Z
oo

500
4000

-1703

R
A

N
K

rx"
A

ll L
O

G
R

R
IT

I4m
ici

SA
D

F-2.
net

S

400

B
D

10

1.1°1

cC



D
IR

G
R

E
+

1,1 O
F T

IIE
 R

E
L

A
T

IO
N

 beN
E

.E
N

 T
H

E
 R

A
N

K
 O

F A
 D

btV
 FR

E
Q

uE
A

C
N

W
O

 14e A
C

E
M

U
L

A
T

R
IE

 O
E

 T
H

E
 R

ot) FR
6141.1$1,101

90 131111.11111
1111

100

I
P

I M
M

.
E

LIM
IT

IT
"

11011111
M

ardiiall
IN

IP
A

rC
C

U
M

M
IV

E
 "W

E
 O

f 1.4 M
tue"

°F
"13

E
R

N
m

om
m

um
=

M
IN

m
um

ongum

'T
O

602040

0 50 4P
)

20o
500

Ifirk)
sop

to)

433

rit0
800

900
4000 4,00

4200
43oo

11100
1500 4690 4105

R
IM

A
M

 -L
IN

E
A

R
)

SA
D

 F-2.
FIG

..40



J

R
f

R
.
k
.
f
.

1
.
9
8

2
,
0

2
9
6

4
,
1

3
8
0

5
,
6

4
6
3

7
,
0

5
6
2

8
,
3

6
6
1

9
,
6

7
5
7

1
0
,
8

8
5
3

1
1
,
9

9
4
9

1
2
,
9

1
0

4
2

1
3
,
8

1
1

4
0

1
4
.
6

1
2

3
9

1
5
,
5

1
3

3
9

1
6
,
3
.

1
4

3
8

1
7
,
1

1
5

3
8

1
7
,
9

1
6

3
7

1
8
,
6

1
7

3
6

1
9
,
4

.
1
8

3
6

2
0
,
1

1
9

3
3

2
0
,
8

2
0

3
2

2
1
,
5

f
R
.
k
.
f
.

R
f

R
.
k
.
f
.

3
0

2
4

2
7
,
1

4
0

2
1

3
1
,
7

5
0

1
8

3
5
,
8

6
0

1
6

3
9
,
2

7
0

1
4

4
2
,
2

8
0
'

1
2

4
4
,
8

9
0

1
1

4
7
,
2

1
0
0

1
0

4
9
,
4

1
5
0

6
5
7
,
3

2
0
0

4
6
2
,
1

2
5
0

3
6
5
,
4

3
0
0

2
6
7
,
9

3
5
0

2
7
0
,
0

4
0
0

2
7
2
,
1

4
5
0

1
7
3
,
8

5
0
0

1
7
4
,
9

5
5
0

1
7
5
,
9

6
0
0

1
7
7
,
0

6
5
0

1
7
8
,
0

7
0
0

1
7
9
,
0

7
5
0

1
0
0
.
1

8
0
0

1
8
1
,
1

8
5
0

1
8
2
,
2

9
0
0

1
8
3
,
2

9
5
0

1
8
4
,
3

1
0
0
0

1
8
5
,
3

1
2
0
0

1
8
7
,
4

1
2
0
0

1
8
9
,
5

1
3
0
0

1
9
1
,
6

1
4
0
0

1
9
3
6
7

1
5
0
0

1
9
5
,
8

1
6
0
0

1
9
7
,
6

1
7
0
3

1

R
 
-

R
A
N
K

r
-
 
F
R
E
Q
U
E
N
C
Y

-
 
R
E
L
A
T
I
V
E
 
A
C
C
U
M
U
L
A
f
i
n
 
F
R
E
Q
U
E
N
C
Y

R
E
L
A
T
I
V
E
 
A
C
C
u
m
m
A
T
i
v
E
 
F
R
E
Q
U
E
N
C
Y
 
R
E
A
C
H
E
S

5
0
 
P
E
R
 
G
E
N
T

W
I
T
H
 
D
I
E
 
R
A
N
K
 
O
F

1
0
3

F
R
E
Q
U
E
N
C
Y

f
2
 
B
E
G
I
N
S
 
8
1
7
M
 
T
H
E
 
R
A
A
K
 
O
F
 
2
7
4

f
 
-
 
1

B
E
G
I
N
S
 
W
I
T
H
 
T
H
E
 
R
A
N
K
 
O
F
 
4
3
3

.

C
)
(
)

S
A
D
F
 
-
2

F
I
G
.
 
1
1



A 9 C 0 E

65 9
1 A:1

2 -2 96 1 1
3 -3 80
4-4 63

1
1

1
1 ti

5-5 62 1 1 r0
6-6 61 1 1 9,6
7^7 57 1 1 10,8
8 -8 53 1 1 11,9
9 -9 49 1 1 12,9
10-10 42 1 1 13,8

11 -11 40 1 1 14,6
1243 39 2 2 16,]
14 -15 38 2 2 1719
16 -16 37 1 1 18,6
17 -18 36 2 2 20,1

19 -19 33 1 1 20,8
20 -21 32 2 2 22,2
22 -22 30 1 1 22,8
23 -23 29 1 1 23,4
24-24 27 1 1 24,0

25 -26 26 2 2 25,1
1 25,6

g11--' 4 27,6
.1234 3 29,0
35 -37 22 3 3 . 30,4

38 -41 21 4 4 32,2
42 -45 20 4 4 33,6
4648 19 3 3 35,0 .

49+50 18 2 2 35,8
51-55 17 5 5 37,5

56-60 16 5 5 39,8 4

lif15MOTIIIIIIII Al
1103501111

1!..FMIIMIIIIITMIC1111 "7-51.2... 6
86-92 11 7 7 47,1 47,7

49.2 50,2
(1 11 0 0 50,9 51,9
ik 4+ 1 52,7 53,7
125 -137 7 13 13. 54,6 55,6
138..156 6 19 16 3 56,7 58,0
157475 5 19 14 5 58,2 150,0
176207 4 32 17 14 1 59,.4 62,6 62,7
208 -273 3 66 32 34 60,1 66,7 66,8
274+432 2 159 37 110 II 1 61,8 72,8 73,3 73,4
433 -1703 3 1271' 95 687 349 77

I

63 63,8 8911 97,0 98,7 100
4 . 1703 3441857 360 79 631

04rel A - VENTIFICATiarat ISO4REWENCreACIP.

rREQUOILI

C 111.118ER OF FOO's IN 114E 1$04REQUEfiCY CHOW

D - KASE* OF 100's OF FRE LENGTH OF

- 1'511 , 62 - 2 SIT% d3 - 3 SST's d4 - 4 SIT% az -s Sir's
E - MEER:AGE OF IRE RDO CULVOLMES (TOKENS - RECAN)1/4 IKE FREOFENEY OF THE Hp011)

OF THE COLIN OF I

el - 1 STE e2 - 2 SIT"S , c3 -3 SST's, c4 - 4 Sirs , es s

. SA0E-2 FJC. 12

7 184

.



D
IA

G
R

A
M

 O
F

T
H

E
 LE

N
G

T
H

 P
I5T

R
IB

ullO
N

 O
F

 R
D

LY
5 Iti 450-F

R
E

Q
U

E
N

C
Y

 G
R

O
U

P
 (R

E
G

IaD
1155

O
F

T
H

E
 F

R
E

Q
U

E
N

C
Y

 O
F

 R
D

IN

--m
r,-.

I50- F
R

E
Q

U
E

N
C

Y
 G

R
O

U
P

S
 -----o-

73-

.,.0c(1,04,
,_=

..,....a.n.7.7.°-`'"rn-2v-..."°74g1:if..zelw
citn*--7,-

1
C
0

m
 m

 m
 m

 im
m

 m
om

 m
im

....m
 . .. ...

1 =
 =

 =
 =

421
4

24590

m
i ; =.l 7.. l .=

.. . .=
. ..i la az s a a ra a s a E

a I
M

:1
m

m
m

 a a=
 a a

1
1 . =

 1 m
 d

a 2 a
2 X

 a F.
m

m
m

um
m

m
m

srm
m

m
om

m
um

m
im

m
m

m
m

m
m

m
sm

um
m

im
m

m
m

um
m

m
m

um
m

m
m

im
im

m
om

m
m

om
m

om
m

orm
sm

m
om

m
m

m
orm

im
m

m
om

M
M

E
M

M
M

O
M

M
E

M
E

M
E

N
M

E
N

E
M

M
N

M
m

E
M

 ilim
1.111M

1
400

C
O

Y
 11111111IM

P
R

O
M

M
E

N
IN

IM
M

E
M

O
O

M
M

I1

.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

I
 
.

300
c.D
cC

400
111111111111111111111111111111111111111111117

203
= ,...J,..,

m
m

om
m

im
m

oilm
im

m
irm

im
m

im
m

 =
=

=
=

=
=

=
I

=
=

=2.01.
M

E
M

O
 M

O
M

E
I =

=
=

=
=

=
 M

O
 ......

loo

m
illim

um
m

m
im

ilum
m

am
m

im
m

=
m

m
illim

m
m

ilim
m

.....lim
m

im
m

um
m

um
m

ilm
 m

ilm
m

im
m

im
m

E
m

m
om

m
im

m
ilum

m
m

ium
m

ilm
§

40 °
M
E
M
M
I
I
I
M
M
E
M
M
E
 
M
E
M
M
E
M
U
M
E
M
E
M
M
E
M
M
E
M
M
E
M
M
O
M
M
E
M
E
M
I
I
M

50

30
M
M
O
O
M
M
O
I
O
N
O
M
M
U
M
I
I
I
M
M
I
I
M
M
O
M
M
O
N
U
M
N
I

t
o

=..c.

40
111111111111111

111111111111111111111111
.
.
.
.
.
 
M
 
,

%
40

.r.
%

ft
ctG

.J
uJ ,
 
r
 
)

3
 
0

20

m
 ..... m

im
m

im
m

 .101m
m

i=
m

om
m

ilm
m

om
m

im
m

ilm
om

 .1v.m
_4:=

4;:,
(..?

m
ism

um
m

erm
m

m
oim

m
ilm

im
m

irrim
m

w
ilem

m
um

m
om

m
im

m
 w

itsw
ir..-5r.

, M
M

M
O

M
M

IIIM
M

E
IM

M
E

M
M

E
M

E
M

M
M

E
M

M
E

M
M

IM
M

E
W

A
V

O
Z

6
M
M
U
M
M
O
M
M
I
I
M
U
M
M
E
M
M
O
M
M
E
M
M
E
M
E
M
P
A
O
W
6

5

, IM
IM

IE
M

E
111K

: M
I !A

M
M

O
. P.M

 C
O

V
I 0 #;4;32:102..4.00.

O I
a

4

2

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
W
H
O
1
5
6
1
8
M
M
A
D
A

.
-E

.
:4

3

4,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
r
A
r
 
i
m
a
m
(

Y
 .rrgr 7V

r T
v Pr

rr 7."%
r %

 V
P.

,
u_c,

A
M

O
Z

einK
2.0gO

rgiM
A

0):Z
O

IW
4

,A
i. 424A

 444 4.44A
./.4 4dA

dA
4A

g
4

c
 
e

,
uJC

C
I

tao.-0T
m

c^crgolg.i.A
Z

M
PV

Z
IPW

L
-42W

.arcro04",-.06142=
er

,
,
,
,
,
-
.
.
.
.
.
1
2
.
4
4
1
.
3

,
-

c
4
q
u
e
.
.
c
.
a
p
a
c
4
,
,
-
.
.
-

z

FR
E

Q
U

E
N

C
Y

 IN
 T

H
E

P
A

T
R

IC
U

LA
R

 I50-F
R

E
Q

U
E

N
cv G

R
O

U
P

 (T
'A

x15 -LIN
E

A
R

) u-
510E

-2.
FiG

. 43



3
A
D
?
-
2

P
I
G
.
 
1
4
.

p
E
s
v
E
N
c
Y
 
D
I
C
T
I
O
N
A
R
Y
 
C
P
 
R
E
T
R
I
E
V
A
L
 
D
O
C
U
K
E
7
T
 
D
E
S
C
R
I
P
T
I
O
N
S
 
/
R
E
D
-
s
/

F
E
T
V
A
L
 
D
O
C
O
7
M
1
T
 
M
S
C
R
I
P
2
I
O
N

B
A
N
K

P
R
E
K
V
.

M
A
T
.

R
.
K
U
M
.

P
R
I
R
U
S
T
E
K

x
u
a
u
l
A
T
.

R
A
N
K
Y
 
J
P
Z
 
v
 
K
P
Z

P
R
:
K
V
.

F
R
:
K
V
.

M
K
T
.

E
N
T
R
O
P
I
E

E
N
T
R
O
P
/
E

1
2

3
4

5
6

7
8

9
1
0

1
1

1
2

6
2
5
.
2
3
2

3
0
,

2
4

1
2
9
6

0
,
5

Z
1
,
1

.
0
2
6
6

1
,
2
4
9
7
6

4
5

0
0

0
0

6
2
5
.
2
4
3
.
5

6
2
5
.
2
4
1

6
4

6
1
9
3
5

0
.
3

4
0
,
4

,
 
0
1
7
 
1

1
,
9
8
1
 
9
2

2
2
.
a

0
0

0

6
2
5
.
2
.
0
1
2
.
8
1
3
0

2
0
5
9

4
3
,
0

,
0
1
6
0

2
,
1
3
9
4
9

l
a

0
0

0
0

-
0
.
2

5
3
9
.
3
/
.
4

6
2
1
.
7
9
1

7
6

2
0
7
7

2
.
2

4
3
,
8

,
0
1
5
0

2
,
1
8
6
6
0

2
2

A
0

0
0

6
2
5
.
2
4
5
.
9

6
2
6
4
2
7

6
2
5
.
2
 
-
5
9
2
.
5

6
2
5
.
2
-
 
5
9
2
.
0
0
1

6
2
5
.
2
-
5
9
7

1
1
5
4

4
2
3
7

0
,
0

8
8
,
5

,
0
0
1
8

5
,
5
0
7
3
8
 
1
1
,
2
al

 la
a

a
1
 
-
 
R
A
M

4
 
-
 
R
E
L
A
T
I
V
E
 
F
R
E
Q
U
E
N
C
Y

7
 
-
.
 
A
C
C
U
M
U
L
A
T
I
V
E
 
E
N
T
R
O
P
Y

2
 
-
 
F
R
E
Q
U
E
N
C
Y

5
-
 
R
E
L
A
T
I
V
E
 
A
C
C
U
I
J
U
L
t
T
I
V
E
P
E
R
T
M
C
Y

8
 
.
.
 
1
2
 
-
 
R
A
N
K
S
 
O
F
 
T
I
E
 
§
I
/
1
1
 
I
N
 
T
i
S

zi
a

3
 
-
 
A
C
C
U
M
U
L
A
T
I
V
E
 
F
R
E
Q
U
E
N
C
Y

6
 
.
.
 
E
N
T
R
O
P
Y
 
I
N
C
R
E
U
r
N
T



D
IA

G
R

A
M

 O
F

 T
H

E
 LE

N
G

T
H

 D
IS

T
R

IB
U

T
IO

N
 O

F
 R

O
D

's IN
 IS

O
-F

R
E

Q
U

E
N

C
Y

 G
R

O
U

P
S

 (N
E

G
A

F
ID

IN
G

T
H

E
T

R
E

Q
U

E
IV

O
I O

F
 R

O
N

150-F
R

E
Q

U
E

N
C

Y
 G

R
O

U
P

S

10090N
o

F
R

E
Q

U
E

N
C

Y
 IN

 T
H

E
 P

A
R

T
IC

U
LA

R
 IS

O
-F

R
E

Q
U

E
N

C
Y

 G
R

O
U

P
 ( T

A
X

IS
 M

E
M

O
S

A
D

F
-2

F
IG

. A
5

400

90torio

6050!1.3

2.0

i00



S
U

R
V

E
Y

O
F

S
I
N
G
L
E

I
N
D
E
X
I
N
G

Y
E
W
S

(
S
i
r
s
,

F
u
n
C
T
I
O
N
I
N
G

R
a
i
^

S
I
N
G
L
E
 
I
N
D
E
X
I
N
G
 
T
E
R
M

f
*
E
8
v
.

0
4
8
c
.
 
p
m
.
 
n
u
m
.
P
e
o
t
.

E
N
N
O
P
I
E

J
P
Z

D
O
R
.

J
P
/

J
P
/

P
A
I
R
.

C
E
L
K
.

R
A
W

M
M
.

P
R
O
l
.

R
A
N
K

F
R
E
A
K
.

P
R
O
C
.

V
O
C
E
!
.

K
r
z

A
P
E

A
 
J
P
Z

K
O
R
B

O
T
O
J
I
C
/

D
A
O
J
I
C
E

A
P
/
 
S

J
P
I

J
0
1

K
 
J
P
2

o
i
a
J
i
C
I

1
2

3
4

5
6

7
8

9
1
0

1
1

1
2

1
3

1
4

0
J
2
5
.
2
4
5
.
5
3

3
2

0
,
7

0
,
4

8
0
,
9

.
0
3
3

3
,
9
1
2

6
7
3

3
,
1

6
3
,
1

6
7
4

3
,
1

7
9
,
4

6
7
5

3
,
1

1
0

1
2
,
5

0
7
0

3
,
1

1
6

9
,
4

8
/
1

3
,
1

2
0

1
2
,
5

1
0
0
5

3
,
1

2
5

9
,
4

1
0
4
5

3
,
1

2
7

3
,
1

1
1
5
3

3
,
1

1
0
4

3
.
1

1
1
9
7

3
,
1

1
3
4

3
,
1

1
2
0
6

3
,
1

1
4
4

3
,
1

1
4
3
3

3
,
1

1
6
9

3
,
1

1
5
9
0

3
,
1

1
7
9

3
,
1

1
6
4
7

3
,
1

1
0
1

3
,
1

3
2
4

2
6
.
3

2
5
8

3
,
1

3
2
5

2
6
,
3

3
3
6

3
,
1

6
2

1
5

4
6
,
9

3
9
5

3
,
1

X
 I

IX
X

 X
X

 X
X

 X
X

 X
X

X
X

 I
IX

 X
X

 X
..1

1X
X

X
X

X
X

...
.X

X
ii

1
 
-
 
R
A
N
(

6
-
 
E
N
T
R
O
P
Y
 
I
N
C
R
E
M
E
N
T

1
1
 
-
 
R
A
N
(
 
O
F
 
C
O
M
U
M
E
N
T
 
I
L
I

2
.
.
 
F
N
E
C
N
E
K
T
 
O
F
 
T
H
E
 
i
n

7
 
-
 
4
C
C
I
A
L
L
A
T
I
V
E
 
L
U
T
R
C
P
T

1
2
 
.
 
F
R
E
Q
U
E
N
C
Y
 
O
F
 
T
i
t
 
P
A
I
R
 
O
F
 
)
I
T

.5

3
.
.

P
E

R
C

E
N

T
A

G
E
O
f
 
T
H
E
 
D
O
C
L
U
E
N
T
S

1
1
 
-
 
R
A
*
 
O
f
 
R
O
D

1
3
 
.
 
P
R
E
Q
U
E
N
C
T
 
O
F
 
T
H
E
 
P
A
I
R
 
C
f
 
5
1
2
.
0
 
I
N
 
P
E
R
 
C
E
N
T

4
 
-
 
P
E
R
C
E
N
T
A
G
E
 
W
m
 
T
O
K
E
N
S

9
 
-
 
F
R
E
Q
U
E
N
C
Y
 
O
F
 
R
O
D

1
4
 
.
 
N
E
M
E
R
 
O
F
 
m
a
 
C
O
N
T
A
I
N
I
N
G
 
T
H
E
 
P
A
I
R

S
.
.
 
A
C
C
U
N
L
A
I
I
V
E
 
P
E
R
C
E
N
T
A
G
E
 
O
f
 
I
L
L
 
1
0
0
0
6

1
0
 
-
 
P
E
R
C
E
N
T
A
G
E
 
O
U
T
 
O
F
 
T
H
E
 
F
R
E
Q
U
E
N
C
Y
 
O
F
 
a
r

O
f
 
l
a
a

S
A
D
F
-
2

F
I
G
.
 
2
1



D
IA

G
R

A
M

 O
F T

H
E

 C
O

M
B

IN
A

T
IO

N
 PO

W
E

R
 O

F T
H

E
 SIT

 O
FT

H
E

 R
A

10 O
F 13

524

315

6'15

(014

65

0
4 005

40445

4445

449l

41106

4455

40-go

4641

N
t

T
O

M
S O

F SIT
's --

V
-

C
s

e4

SA
D

F-2.

'42 X
r
.

et%
411

grt



A
B

B
R

V
IV

E
D

 D
IA

G
R

A
M

 O
F

 T
H

E
 C

O
M

B
IN

A
T

IO
N

 poviutoF
 T

H
E

 S
R

 arra R
A

N
W

 O
F

 13

3L4
0

57.5 0

673

R
A

N
K

S
 O

f 51r5

Q

0
b'14 -0

b75 0---0-9--0-0
675

co

4005 0
b

42(4 0

e-

0
rN

O

4443 0
-0

0.0-0

S
A

D
F

 -2
f16.7.5 0

0

OC
T

)



:..
.

A,..

l':
4

i.
A

"A
,

it
m

?!
R
t 8

&
t

It

Fc
.,

30
 A

im

fr
o

(c
ot

) 
T

 "
S

P
I.C

.F
IS

#1
0

90
11

tIf
te

M
Z

S
T

*1
ri

le
*

t*
$ 

11
9

C
9 

$.
tA

ro
#

Se
al

 v
ac

 r
w

s
*s

 I
ns

C
O

 ls
 'a

y"

Sm
s 

:s
tip

es
o
:!*

T
 1

s!

ss
fI

C
41

 1
Z

4
i3

41
s1

,
04

1 
S

V
P

*s
 %

C
u

S
S

 W
es

 :E
r,

C
I$

Z
ltr

S
IS

O
S

 1
1.

,
C

9:
14

41
,

S
te ar

e

itS
*V

11
S

 1
0 

10
03

 1
10

.1

11
S

 1
0 

11
11

13
30

i

(6
A

01
 e

iv
 1

,1
15

 1
0 

01
10

1 
11

11
 H

ut
1 

C
l

A
O

 3
00

11
 3

14
11

0 
11

S
 3

11
1 

10
 1

30
31

10
01

04
11

10
13

3 
31

11
 1

0 
44

01
71

10
 0

31
V

1A
31

10
91

44


