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PREFACE

THE INTERNATIONAL Conference on General Prinmciplies of The-
sauri Building, organised in Warsaw from 23rd-2?7th March 1970
by the Ducumentation apd Scientific Information Centre of the
Polish Academy of Sciences, was attended by 33 participants
from 13 countries. The aim of the conference was to hold a wor-
king discussion on problems essential to the building of the-
sauri, a uniform comprehension of which would make it possible
0 build them in & manner ensuring easier communication and
exchange of information between informaiion systems covering
different ranges of subject matter, and using different langu-
ages.

This being so, the agende provided only for a brief presan~
tation by the participants of their particular views on issues
whicx were in principle set out inm the questionnaire, and most
of vhe time was spent in diacussing these matters. But other
questions could be and were raised.

with a viaw to clarifying the ideas and meanings ascribed
to particulsr texrms, the conference discussed primarily the way
these terms are to be uvdarstood. The terms included the essen-
tial ones such as "thesaurus®, "descriptor" and "ascriptor"
/"non~descriptor®/, and a great measure of unanimity was ahown.
The funlamental elements of which thesaurTi should consist were
also discussed. Special stress was laid on.methods of thasauri
building, selecting and qualifying descriptors, their st:ructu.ro,
interrelations aud datermiuation.

7he couference discusaad the building of monolingual the-
sauri and some problems of polylingusl thesauri, debated the
UNBSCO publication "Guidelines for the kstablishment and Deve-
lopment of Monolingual Scientific and Tachnical Thesauri for Iu-
formation Retrieval: third draft", and tabled a number of amend-
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ments and remarks. Varying poiute of view were expressed on
thesauri, their structure, methods of building and even their
very essence. A8 the causes of the differences were exposed,
there were chances to resolve them.Partiasl 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 amd goodwill
of the participants. I hereby thank them all. I would also
like bo sxpress my deep gratitude to Professor Janusz Groszkow-
ski, President of the Polish Academy of Sciences,for his active
support aud for his opening address. And I must also praise the
.iuiport:ant contribution to proceedings made by the conference
secretary, Mrs. Barbara Krygler.

Kazimierz leski’
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Jacobus Gravesteijn
Thomas M. Aitchison

Afternoon Session

Henning Bpans-ﬂhnsaen

David C. Teekn
Foal Session - Kagimiers leski

CONFERENCE ORDER

The role of thesauri
ferainological problems
a. The definition of a thesaurus
b. The definition of a descriptar
¢, Ths definition and name of forbiddea terms
4. That should be demanded in arder to sccept & term as &
dsscriptor?
o, The terminology of cross-references
Constructional problems
8. Which elaments should be included in & thesaurus?
. How should & mmpm be built?
lochmlosieu wobhu
8. Bsthods of Duilding thessuri
= 2or given cuum TaDges
= for overlapping fields /with other thematics/
= of sultilingual theseuri
b. The sethods of bullding descriptors
Conditions which descriptors end thessuri must £a)fil in oxder
to ensure their inter-branch and inter-langusge correlation
Conditions which must be fulfilled Yy descriptors and thesauri
as tools far further development- af inforsstion
Orslnhluoul problems
. How to arganize the popularisation of sethods agreed, to
give them .the level of recommendations
b. How to oarganize work in order to facilitate or make poss-
ible the building ct correuted thoum

o 7 L (, i




ERIC

Aruitoxt provided by Eic:

OPENING ADDREGEGS

I take great plessure in opening this couference, one of
the first devoted to the building and development of thesauri.
I am also very pleased to greet the representatives of coun-

‘tries with varying attitudes to the problems of ecience "and

scientific infarmation. )

Despite all differences, the wain tendency is towards co~
operation, . especially in the sciemtific field.

Scientific information is, of course, the besis of ressard.
Without accurate informaticn on the state of a given field «of
science, without sufficient kaowledge of trends in other fielgs,
without the recording of uew achisvemeuts, scientific resesxch
cannot be practically efficient -- it cannot yield good resulls.

Developments which should bs known to scientific workexs
and to economists take place in differeut couudries,‘ are worked
out in differing languages and in differeut Lields. The disse-
mination of such iunformstion precisely ezi quickly,aud meeting
all prectical ueeds, is not & simple problem. Only systems
which have similar meame & determicing the content af documents
and an unambiguous method of inquiry C&L assure SBCCesR.

And here I come 5o the msin air of Loday's conferemce. AU
the present stage of development of sclentific iuformstion aud
techuicel methods at the dispesal of the retrieval system, tho

most effective methodological tool to enabdle the previse esseus.

asnt of information, documentu aud retrieval peeme to be pro-
cisely -the thesauri.

There is s8tlll a danger, no-owr, thet the thesaurd ela.w—
rated in varicus conntries and fi:lda spuntisneously, with ooy
s cnall degroe uf co-ordiveted activity, though stresmliving
the iaformation system witkin the frasewerks for which &hwy
ace desigoed, may create additioral lingwiaticy Lnter-trrach
snd even inter-imstitutional barriers agunsc o Lres Zflow of

infcrmation. .
The tsek Lefore the members of this confcrence is to con-
‘tridube to ovsrcoming such barriers, or at least ty reduce tra

—
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to manageable proportions. This is a difficult and ambitious
task., I believe, however, that cousidering evean the practical
difficulties which are yet to arise, a great deal canm be done.

I also hope that the presence at this conference of re-
presentatives of UNESCO, UCSU and FID —~ organisations with
great internatioual authority —- will contribute to overcoming
thogse difficulties. '

I am happy to have the opportunity to wish the debates
every success — ip 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 1life, I also
‘trust 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, andi declare the conference open.

Prof. dr J. Groszkowski
President
of the Polish
Acadeny of Sciences

e
.
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ARSWERS TO QUESTIONNAIEE ON THESAURUS FROBLEMS

Pt BV o e

Thomas M. Aitchison™

[ AR O SR R

1, Definition of =a thebaaurue

DATPRRN

A thesaurus i1s an alphabetical listing of concepts /i.e.
descriptors / which provides structural and relational infor-
mation ebout the concepta. 4 list of terms which does not
include structural and relational information is not a the-
saurus, even though it includes detsils of symomymous terms.
It is merely an alphabetical list of subject headings or an
alphabetical list of descriptors. :

- ch s ‘elemsnts /semantic, syntactic, etec.

‘sh be ingluded dex to be able to call a n

gonstruction e_thesaurus? RS

A thessurus should include the touo':.ngt -

. a/ Concepts li.e. Ldescriptors/arrenged in alphabeﬂcal ordoz

’b/ Details .bont eaeh eonccpt. l.e.

VYA Bynowm, llt;omuve word tom.nnr lynown,ete.
m mnplo:- ) ‘ :
B Notor eu-l ' o [
with roeipcoeu ontz-;
NOTOR cABB use

et e e 8

m npxouout' "Uu tor”/ .
/n/ momehiell /or 'tmeurull reuuonsh.tpl.
Ror on-plo t-
" AUTOMOBIIRS. }
M‘ Ilotox‘ voh:l.elol o

T Institution of Electrical Muoz-l, Tondon.:
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NT Bstate cars
/BT represents "Broader term®.
NT represents "Narrower term'/

/iii/ Relationships other than hierarchicel. There are
a wide variety of related terms, which may be
roughly classified into groups, such as " thing/
part”, "thing/property", "process/agent™, "thi
application” to name only a few. .
Por example:-

Thing/part
DIESEL ENGINE
RT Pistons
Thing/property
Pigtons
BT Wear resistance
Property/process
WEAR RESISTANCE
RT Testing
/RT 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 gpecificé subject field will cover the suby
ject field in greater detail tham the general
thesaurus. Some relationships between concepts
are peculiar to a specific subject field. The
same terms in a gemeral tbesaurus might not dis-
play the specific relationships.

/ii/ Differences between specific subject fields.
Some subject areas have more p:eqise],y dcfinadle
descriptors than - others /i.e. "hard" versus
"goft? language types/. In some subject areas
syoonyms sbound, whilst in others they are not
8o common. In some gubject fields the related
terms and genmeric stricture are more obvious
than in others. : '
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b/ Economic comsiderations

If costs must be kept low, this influences the speci-
ficlty of the concepte selected and the mumber of re-
lated terms which are imtroduced.

How should the degree of complexity and the number of in-
formation items, contained in a theaaurus 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 comcepts at the indexing atage/
will have many fewer terms than those with "highly pre-~
coordinated” concepts. The disadvantages of low pre-
coordination level comcepts ie that frequently-sought
concepts are not included in the thesaurus and the des~
cription of the subject field is incomplete. If 2 con~-
cept is not 11’s'ted.', related concepts cannot be shown.
There is need for research to find the optimum level of
specificity /i.e. pre-coordination level/.

Is the concept of a thesaurus
sufficiently complete and
univocally and exhaustively
defined, or does 1t
necessitate further snalysis?

I'u.rthar analyaie is requirod. on the follo-ing pointe:~

Rules for the aelection of related terms /RT/. At' pre-
sent the choice of related terms sem to be made
haphazardly Ihere thesauri are constructed. on & classi-
fied basis scme help is given in ‘this problen,but there
are relationships which cut across h:l.erarcbical groups
which can only be :|.d.ent:l.f:|.ed. w thoae ﬂ.th a good know-
ledge of the su’b;ject field. It w be thnt it is impos-
sible todraw up detailed rules fq::_ selection of related

terms. ‘
-~ - . b
112 5
. LT b g
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b/ Belection of speciﬁ.cit-y and pre-coordination level of con-

cepts. /see &bove/

¢/ Thessurus /classification systems. Ldvantasos/disadnntasel

of combining thesauri with classification systems. Problems
in construction and use.

Adventages. ‘

/i/ Thessurus and classiﬁ.cnt:ion in a combined system com-

y

plement each other. The classification provides a vi-
sual display of subject f£ields showing hierasrchical

and other relations whilst the thesaurus acts as an
index to the classification and at the same time ensu-

" res control or symonyms 8ud indicates related terms
which cut across the hierarchies im the classified

schedules. )

A .tholim/chlsification system is & multipurpose
tool which can be used for the arrangement of books om -
shelves /because it includes notation/ 8md for conven-
tional classified catalogues. Using the descriptors it

. may be used for post-coordinate systems and for compu-

ter searching.

Wheaet 18 the role of a8 thesauruas?

direct use in information and retrieval systems

8/

Por controélled retrieval languages. Provides list of
controlled dascriptora for indexing and searching. It
also provides generic and relationsl information which
allon Zor gemeric poat:ing at the indexing stage, and
un.tpu.llt:l.on ‘of ths question at the lnrch.tns stage
/i.0. the search nay be made broadsr or more specific

" by use ot hiomchicll relationships shown in the the-

b/

. saurus - uul nore omustin .4 dn'iw upon rolatod

t.m/ .

Natyrel i.ncugo systems. Thessuri cen be used to
'mggolt llt:omt:iva terms et:c. in’ cupmng search for-

mlatiom in utunl langr n;c. ‘A different type of t:ho-

: num mAy be Tequired fo: free-text searching; but

no momh has been dons, as yst on this problem.

fr
B
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in development of scientific informationm.

The listing of scientific terms showing structural and re-
latiounal information reveels interdisciplinary reletion-

ships. Unfortunately thesauri are always lagging behind'

scientific developments.

4, Methode of comnstruction
of thessauri )

~ Methods of cmgililgg thesauri

There are obviously many: this is s personal view,

e/ Definition of subject field.

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

o/ 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/ Tebulate data on each concept. Find synonyms, etc.

e/ Arrange concepts in detailed clessification within each
mein subject group: this will assist in distinguishing
hierarchical and other reletionmships.

f/ Arrange terms alphabetically. Insert yse entries and
check that BT/NT and RT entries are reciprocal.

« Possibilities and advantages of automation in ¢ lation
St thepayri
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 dnd allow <£requent
new editious.

5. Conditions which descriptors and

thesauri sust ful2ill in order to
ensure their irter-d>ramch and
inter-languags correlation

Inter-branch correlstion can best be achisved if the the-
saurus is oompiled with the assistance f ’ classification sys~
, -~ ‘ Ly r.

¢
s t
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tem. This will reveal thqt many concepts have applications in
more than one subject area snd may f£it into several hierar—

chies.

a/

b/

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

Thesaurl must be easily up~dated. They must be hospitabdle
to new material. Technology is changing so quickly that
thesauri can never keep up. There should be frequent new
editions. This should be less expeusive with automated con-
pilation. : ‘ .

The change to natural language retrieval systems /which is’

1ikely to come about with increased mechamisation/ may de-
mand & new type of thesaurus. More synonym dictioumaries
may be required, and at the same time a larger uumber of
specialised thessuri - which must be rapidly up-dated.



SOME OBSERVATIONS ON THESAURUS PROBLEMS

Rolf Jansen™

. Definitions

Concept: Mental idea of materisl or immaterial object based on
common characteristics which are usually formed Yy abstraction
and found identical.

form: Heme given to 8 concept and cousicting of one oF more
words.

Descriptor: Univocal representative of & concept in a
documentation system. The descriptor can b a fixed term
/"preferred tem"/ or sny other designation.

A0 W v s, G R T i s et e

Thessurug: Por purposes of informstion atorage and retrieval &
theseurus i¢ an orderly compilation of concepts

o vrepresented by as many synonymous terns es8 possible in owe
or more languages,

o 4in which homomymous terms sre specially marked,

o 4in which a descriptor univocally represents & eoncopc; and

o in which semantic relationships between concepts are registerad.

Relationships can be derived from the definitiods of tha copcepts.

2. Etructural elements
of & thesaurus

Berore determining the organisation of & thesaurus end its
atructursl elements, it will be useful to consider the principal

T Badische ivilip~ & Sods=-Fabrik AG, Al/Dokumentation, ¢ 6 67
E MC Ind'iﬂhafon/ﬂhﬁin. .

Aruitoxt provided by Eic:
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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 bolds:. )

A docussntation search asks for concepts rather than woids.
The questiomer haa an idea of the facts wanted, but the way in
which the facts are expresaed in & documsut or file does not
usually matter much. Any arbitrary formulations in the docu-
ment or ioquiry must therefore be eliminated, i.e. reduced to
the level of the concept.

Concepts as elements of information retrieval are therefore
the baaic elements of a thesaurus. Because concepts are expres-
sed by words and 8 number of aynouymous terms may stand for a
single comcept, the comceptual level must be specially identi-
f£ied., Other measures that emable terms to be clearly assigned
to concepts include:

o Homonymous teryms should be identified. Short additious ip-
" dicating the different meanings will do sway with homorymi-
ty and establish clear assigmments.

o Por retrieval purposes it is convon:l.ont to use a dosisna-
tion that un:lvocany represents a concept and is called a
ndescriptor”. It is of minor importance whether this des-
eriptor is a preferred term, & concept mumber or a syste-
matic notation, although of course & notation iscouvenient
in that it indicates not only the identity of a concept,
but also its hierarchic relationships with other coucepts.
The basic information contained in a thesaurus includes

not only means of identifying conceptual levels, syuouyas

and bomonyms, their assigument to concepts,snd the desiguations
of descriptors, but alao the asmsntic relationships between

concepts, especially the hierarchicel relationships. They form
the ‘essential framework in any organization of comcepts and play

a docisive part in infarmation retrieval. Every question is

bound to incorporate hisrarchical elements, either becsuse nar-

rower concepta have to be takan into account or because the
inquiry is relstively broad, i.e. starts at a higher 1level to

avoid losse . .
‘A regards the comatruction of the hierarchy it should de

noted that conceptual reality is polyhlerarchic in nature and

ke 17
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manifests itself in metlike commections. Polyhierarchy means
that a concept can be assigned not only narrower concopt:s but
also any number of brosder concepts.

Other useful information in a thesaurus includes foreign-
language equivalents, ditferent: spellings, definitions of con-
cepts or explanmations, Mportant: sources of conceptuel informa-
tion and aepects of subordination of concepts.

An example of a thesaurus structure is described below. It
has been prepared at BASF asud adopted by IDC Intermationale Do~
kumentations-gesellschaft ffir cheniea. For each concept all
pertinent information is registered together in a specific
sequence. To enable the information to be processedty computer,
every item starts with a aymbol identifying the various entries.
The total emount of information for each coucept is called a
nconcept set™. The various entries in the concept seta of the
IDC Thesaurns are listed in Table 1.

The concept entries were made as versatile as possidble to
enable ell details available to be readily incorporated without .
lose of information and to provide for auy future .extension to
new fields of activity. The first entries are intended for the
registration of synonymous terms in different languages. At the
end of each concept set are the directly related ocoucepta,alweys
represented by cne of ths synonymous terms. Pol:biormhicll re~-
lationships exist where a concept is assismd more than ove
broader comcept.

The middle of any concept set is reserved for awcionnlin-
formation, such as definitions and sources. Under entry "K*

each concept is assigmed tc one or more concept fields which are
based on aspects aof concept categories and emable coueoptl to be
precrdered by aubject groups as the thesaurus grows. .ltuguom:
to coucept fields is by means of prodotemnod symbols consis-
ting of two capital letters /e.g. ¥0 = properties, optical/.The
IDC Thessurus covers about 40 comcept f£ields which are important
"4n chexical documentation. Pigure 1 shows some concm nel te-
Xep from the concept ares "Optical Properties®.

SrnicAz et
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Begriffabenennungen

Conce Terms

B Benenmungen in Deutach: Synonyme und Quasi-Synonyme
Terms in German: Synonyms and near-syunonyms

¢ Benemnungen in Deutsch: Unterschiedliche Wortformen und
Schreibweisen - Terms in German: Different Porms of
the Same Word and Differemt Spellings

E Beneunnungen in Englisch -~ Terms in English

¥ Frangbsisch - French

I Ttalienisch - Italian

J Spauisch - Spanish

) Miederl®ndisch = Dutch

P Portugiesisch - Portuguese
Zusftzliche Information - Additional Information

D Begriffsdefinition ~ Definition, "Scope Note"

H Hioweise zur Benutzung ~ Instructiouns for Usage

K Begriffsgebiets-Einteilung /2-stellige Symbole/
Concept Field /Two-digit Symbols/

ERIC
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Q Quellen-Eurzsngaben - Coded References
Beziehungabegriffe - Relation Cogcepts
ftbergeordnete Begriffe: - Geueric Concepta:

0  Oberbegriff - Broader Concept

8 Verbandsbegriff - Total Concept

: X  Bezugsbegriff - Reference Concept
Untergeordnete Begriffe: - Specific Concepts:

U  Unterbegriff - Narrower Concept

T Teilbegriff - Part Concept

Z ZugebBrigkeitsbegriff - Accompanying Concept

G Gegenbegriff - Opposite Concept

V  Verwsndter Begriff - Related Concept
/Begriffssatzends - Concept Set Ending/

Tab. 1 Angabenkategorien der Begriffsalitze dea IDC-Thesaurus

Table 1 Entriea of "Concept Sets®™ in IDC Thesaurus
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3, Computer methods inu 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 assigus a gerial number /Mcoucept number®/ to each
concept Bet and carries out various checking operations such as
whe ther
/1/ auny terms fed iun are already available in the thesaurus, oF

/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 eppropriate re-

ference and 8 concept oumber. Otherwise the compnuter checks
to see whether the reciprocal relationship is available and
adds it, if necessary /"mutual completion of concept sets"/.

Concept fed in Check

E  fuel 2 quetie” E fuel oil
%

U fuel oil 2 guestion 0 fuel

The checking programmes ensure that all semantic relation-
shipe are completed and all terms, including those in the ca-
tagories of concept relationships, occur &s ByrORyms of & con=
cept.

The completed information can' be printed out in ordered ar-
rangement, classgified by concept groups and completed with an
alphabetical list of the synonymous terms specified in the sub-
ject section. Mg. 118 a specimen of this section, while Fig.2
iTlustrates the alphabetical register. The computer priantouts
save the trouble of setting up and maintaining a card index
which in the iritial phase would have to be countinuously impro-
ved and completed. .

4 disadvantage of thesaurus organization is that the rela-
tiouships given for each concept always indicate only one hier-
archical level. Therefore a computer prograwme has been deve-

.o .20
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ANGABENKATEGORIE K 7 EC

OPTISCHE AKTIVITALY
QPTISCHE DREMUNG
CPYISCHE ROTAYION
OPTISCH AKT1V

OPTICAL ACTIVITY
OPTICAL RCTATDRY POWER

003ice

GPTISCH Zu LF LHEN

DX OmMmMOoOoOOD

SEIYE 4

VERMOEGENs CIf SCHWINGUNGSEBENE LINMGAR FOLARISIERTEN LICHTES

€0
ABC 20992 = BED 347 = €IS 28y 406 = F1 29, 75 = GM 47¢19¢A =

HW 2/2.426 = R 26316y 4ly 213, 219 = ROE 513606 = S8 1A =

STU2 345 = UL 13.42
STERECCHEMIE
SPLZIFISCHE DRIMUNG
MOLEKULARES LREHVERNCEGEN
LINKSOREHENT
RECHYSCREMEND
NUTARDTATICN
ROTAT{ONSDISPERSION
MOL EKUEL=AS YMMETRIE
CIRCULAROICHROISKUS
OPTISCHL ISOMERIE

CCCMNMNMOICCER

0c1587 FARBAENDERUNG
EC
THERMOCHROMIE
PHOTOCHROMIE
PIEICCHRONIE

CCCme -

PHOTOL UMI NE SZENZ
PHOTCLUNINESCENCE

001562

LUMINE S2EN
FLUORESZENZ
- PHCSPHORESZENZ

CCooxROmMD

CHEMILUMINES 2LN2
CHEMDLUMINE SZEND
CHEMILUNIMESCEN2
CHEMILUNIME SCENCE

001563

é:FBLGC CHERI SCHER UMSETIUNGEN

EC
4BC 2.820 = AC 650572 -
= AOE £32.3700 = W) 16332

ORR OmOON

000372
00043¢
Qc1593
001554
a01595
00155¢
001<s7
001525
001556
022168

000425
000426
Ga0422

2g$SEN8UNG VON STRAHLUNG ANGEREGT CURCH ABSORBIZRTES LICHT
ABC 2.€20 ; CHS 83841 = GM 47.31.4 = HL 720 = ROE 632.37¢0

0C042C
0000§5
000431

AUSSENDUNG VON STRAHLUNG WEIT UNTEAHALS CER GLUENMTEMPERATUR

cts 226 = EHS 83840~ GN 47310

Pig. 1 IDC Thesaurus, arrangement by concept fields. within

‘£10lds bty ascending coucept mmbers
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SF COC221  E- PHOTOCRAPHIC DEVELOPER

$6 €31203 & PHOTOCAAPHIC EPLLSION
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SF 001203 8 PHOTOGRAPHISCHE ENULSICA
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27 001062 8 PHOTOGRAPHISCHER FILP

A8 CJ1701 8 PHGTGLCKISATION

A7 001701 B PHOTOICAISATION
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&1 0314¢8 8 JHOTOISCHERISATICH i
A7 031690 B PHOTOLSCPERISIEALNS
UN 000520 8 PHOTOXCLCRIKETRLE ;
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€0 DJ1562  § PHOTOLGNINESIEXZ
Ko 001694 @ PHOTOLYSE i
ag QOL14T ¢ PHOTOLYSE IN PLUESSIGPMALE {
Ae 0D18%4 B PMOTOLYSLS i .
ur CCOS1S B PHOTONETAIR 5 .
UR CO0519 € PHOTCAETAY l
AT CO1700 8 PHOTONITROSIERUNG !
&7 €71799 B PHOTGPCLYNERISATICN i
2 031798 B PHOTOPALTNSRLSATION ‘
ae COC3SY B g

PHOTOREAKTI0A

Mg. 2 Alphadbetical index of I C Thesaurus
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loped at BASF which on the basis of the relstionship entries
ensbles the thesaurus comcepts to be printed out in the usual
hiesarchical arrangement. The individual concepts, represented
by concert numbers and symonymous terms, are listed systema-
tically in separate linss, hierarchical levels being indicated
by indentation. Capital letters preceding the terms imdicate
the different types of subordination /cf. Pig. 3/.

4, Use o0of a thesaurus 4in
a computerized documentation syeten

There is yet another aspect to the computer processing of the
IDC Thesaurus. The theaaurus is an iutegral part of a camputeriz-
ed documentation syst:ema'3 for the storage and retrieval of con-
ceptual iuformation. The slphabstically-sorted thesaurus tepe ie
ussd for computer classification of terms that have been fed in.

A brie? ousline of the procedure is given beiow. The concep-
tual infarmation which represents the contents of a document 1s
written as clear text on coding sheets ,"indexing"/.The wording
of the concepts is free within certuzin limits governed by ruies.
The newly-fed terms are alpbabeticelly sorted and then mnetched
agalust the alphabetic thesaurus tape. All mew terms are printed
out and pass to the thessurus specialish for checkivg, editicg
and incorporation into the thessurus. This is followed by compu-
ter checking, up~dating epd arreugiug operatioms. By comparison
with the up-dated alphsbetic thesaurus tape all terms on the Zils
tape can be replsced by concept sumbers snd later by hierarchicai
notations and thus standardized. '

The procedure is illuswrated in Pig. 4 in a simplified flow
chart which showa two cycle processes, the storage and theszurus
cycles which meet where %bi two bapes are correlated. It will ve
seen that the IN Thesaurus is sz open concept system which 1is
kept constentiy up-to-date owing tu the sutomatic feedback.All
improvesents in and additions Lo CThe hierarchical structure can
be subsequently tremsferred to the entirs file. Iu this way,not
only is the infarmation kept up=-to-date, but also the systex cam
Le adapted to futwre requirements.

o ~ | ~ihoq
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The fact that there is no fized vocabulary is also an.ad-

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

cuments, particularly apt terms can be umed and new concepts
can be fed in without any delay. The thesaurus being multilin-
gual, indexing is independent of language., Clasaification apd
coding of concepts have to be dome only once, and then they
take place autonticalh with alnys the same reoultl.

"5, General premises and prodblenms

of thesasuri dbuilding

5.1 "Pre~coordinated® concepts or aputuug Aduto - "polt-
" =coordinated™ concepts .

One of the more serious problems is th. rocosuuon and

‘hapdling of compound or "pre-coordinated® concepts.Ry campound
concept iz meant a concept which can be mentally split up imto.
separate concepts, thes mental sddition of which is certaim to
lead back to the initial ooncept. Accoranw, s single am- .

pendent apd unambigous concept is to.be looked upon as the
smallest oonceptual unit whose further unell upmﬂ.on l.l
poiuntless. .

_ The problem spparently u that u h ot penibh to :m

an sbsclute atandard for defining s demarcition 'bomon single

concepts and compound oonoepte, the definition of Gnl.rclnon =

dcpouuw on the user’s point of view. In Socumentation the
v dotmuon doponu upon tho uquz-outl ot uta-utm xotzh- '
“10

Iu [ | mtu ot comcpu the. uuo hwnon humcw -u

.ooordination is ‘deternined Yy the degres of suddivision ot eou-

.cepts.. Concepts which are disseoted do mot xist in the - w—
ssurus as suoh. Synonyms, definitions and ummma :oh-
tiouships caunot e Tegistered. Disssction of eomm um:-

© fozres With the hiererchy of the ¢lsssificstion systes: .
- ‘Because 4issection influsnces indexing and thessurus buil-
ding, it is mecessary to oﬂnbulh certain mn m into

‘sooount the significanoe of ummw Loy tb m d oo .

_ospts and for informstion retrieval. On the other hend  i$ 15 -

: s.-puuut to consider whether c-pmll cmcm.a.f cw. ohwu

v o~ Y L R
it ! -4
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be enbered into both file and thesaurus if the combinmation of
their basic comcepts A'post-coordinated™ concepts/ can be stored
just as unambiguously and appropriately. In ary case 8 clear
distinction should be made between the memhal dissection of con=
cepts and the purely linguistic dissection «f compound terms or
words. _ '

‘Under the indexing rules of IDC the basic policy is to dis-
gsect comcepts ouly to the extent that the origimal conceptusl
comnection in the comtext is not lost amd there is no change in
meaning. Fach of the single coucepts, when considered out of
context, should bave professional information value and be de-
finite in scope.

5.2 Treatment of synonyms and homouyms

The question of comceptual unity also appears in comnection
with synonymity, i.e. whem it is to be decided whether terms
should be registered as syoonyms or quasi-synonyms for a parti-
cular coocept or whether they designate differemt concepts. In
linguistics the opinionm 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 syunonymity the que-
stion is not only whether differences in the definitions of the
concepts can be detected, bubt also whether usage differs in the

_literature and whether any differemce is relevant for 1ni’om—

tion retrieval purposes.

While synouyus are independent of comtext by deﬁ.nition. ho-
monyns depend on-the comtext and should ‘therefore be identified
as such during indexing. In the thesaurus the best way to cha-
racterise homonyms is to write a paremthetic expression behind
the term; this expression should contain a conceptual limitation.
in the form of an explanatory word or at least a mumber. In the
IDC system the parenthétic expression causes the computer to
issue & message When the thesaurus is matched against the new

" storage tape, so that homozvms may be recognized and brought into

an unambiguous form on the storage tape.

If thesauri of different scientific fields are to be compa-
tible or used in different branches of knowledge, an additional
overall check for homonymity is unecessary. o

) - -~
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5.3. Definition of concepts

As additional information on a concept,its defimition 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 rathe» 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
underlyin'g definitions. One author has a narrower,another a bro-
ader idea of the meaning of a concept. Because of the. given
gscope of variation, it is of no use to fix unduly narrow defi-
nitions.

Taking all thie into counsideration, the following guideli-
nes for a user-oriented definition of concepts result:

o The definition of a concept should be as close as possible
%o the usage of the concepts in the literature.

0 In cases of doubt, the more abstract and comprehensive ver-
sion is %o be given preference in order to avoid loss of
1nfurmation during 1n$omation retrieval.

5.4 Different kinds of concept relationships and their de-
finitions

In order to describe concept relatioaoships it is wnecessary
to have an understending of the different kinds of concept sy-

- stems and the d:l.fferegt types of relation concepts. Stimulated

by a publication by 'usm7 the terminology of the types of re-
lation concepts has besn completed and put to practical use in
the IDC Thesaurus. A distinction is nade between abstraction
systen / ”Abst;rut:ionssyst:em"/ N whole-part;-system /MBestandssys-
tem”/ and attributive or affiliation system /" ZugehBrigkeits~
syst:em"/ s each having two reciprocal types of relation con-
cepts.

Abstraction systems are characterised by broader concepts
and parrower concepts. Narrower concepts have all the characte-
‘ristics of the broader concept arcd in addition at least: one li-
mit:ins characteristic.

- -k
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¥hole-part systems indicate the relation between an entity
and its parts and are described by total concepts and part oon-
cepts. Part concepts are arrived at by the mentsl division of -
a whole /total coucept/ into its parts. . .

Example: #body™, ¥ chassis® and "engine® are part concepts
of the total concept *’automobile?.

Attributive or affiliation systems are doscribed Yy refe-
ronce concepts ami accompanying councepts. Accompanying whicepts
are closely related to their reference concepts, but dc not

coincide With them in their characteristics/mo sbetract relation~ .

ship/, wnor can:they be formed by a division or dissection of
their reference concepts /uo whole-part relationship/.

Exaaples: ¥Catalyst™ is aun accompanying concept of® catalysis?
¥Distilliog column®” is an accmpawing concept of
"distillation™

These examples show that the lttributin system includes im-

" portant . cross-references between different concept categories,as

between a process and the function of a ntonal. or between
operations aud apparatus, while in tho sbstraction systen xels-
tionships are restricted to one and the sane concept category. '

In the system of eoucoptl. abstract rohtiom. 'holo-pu't
relations and attributive relations appear sinultanecusly and
penetrate each othex, !'hrotoro. if the order of the system 1is
to be readily understood and the organisation is to be convenisnt
for retrieval purposes, it is important that the different types
of relation concepta bo idsntified and u'ungad in s logloal
sequence.

Whils in the ‘blmction and vholo-pu't systens couupt re-
lationships result du'octl: from the definition of the relation
concepts, the uroetion of the relation in the attribitive or
aftuunon system is obteined ty logical 1ntorpntation of |,
Paffiliation” It is a characteristic of "lttilution" that 4t -
depends ou amd bolonp to something else; the meaning of “affi-
1iation” is that it rotou ‘to an object which can be named as &
reference concept.

29
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Broader Coacepts
Rarrower Concepts } Abstraction System

Total Concepts

Part Concepts } Whole-part System

Reference Concepts
Accompanying Concepts

ST B I ] (=)

} Attribvutive System

Opposite Concepts
Related Concepts

- @

Table 2 Kinds of relation concepts with abbreviation sym-
bols of IDC Thesaurus

‘With compound coucepts the situation is mare complicated.

A general rule for the assignment of concept relations is de~-
rived rrom the fact that compound concepts have been formed by
either "determination® or " conjunction” or "disjunction”™  or
» integration” /cf. 1/. Most common is the formation by deteymi-
pation, i. 6. limitation of the original concept by the addition
of & supplementary characteristic to the comtent of the ariginal
coucept. 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: E Oxidation catalyst

0 Catalyst

X Oxidation
Therefore: E Catalyst B Oxidation

U Oxidation catalyst 2 Oxidation catslyst

It is, however, not slways easy to distingimsh between
single concepts and compound coicepta apd if pre-coordinated,
the type of formation is not alsays apparent. -

Concepts for which it is d:fficult to determine tho direc~
tion of the relation are characterised as “related concepta ™

Tt

)

& 30

......




O

ERIC

Aruitoxt provided by Eic

-30 -

These are concepts that cannot be assigned to any of the other
relation concepts and whose cross-relatioaship 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 infarmation
handliﬁg is through internationsl 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 efficlency of a docu-
mentation system depends upon the perfection of its comceptual
system.

A thesaurus seems to be the best means to compile concepts
together with all pertinent information and to gemerate a poly-
hiererchical system of concepts. The consistent use and precise
representation of concept relations determinee the quality of
the thesaurus and its reliability in information retrieval.The
problems of finding the right methods for coustructing 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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Definitions

1. A descriptor is e chosen formalised term, consisting of
ope or a few words or a determined syubol, foming an elemeu~
tary part of the thesaurus, meant %o represeunt in e univocal
way the determined subject content, of equivalent t:oms or’
groups of terme.

2. Ascriptor -- a term or qualification largely synonymous
with the given descriptor. Ascriptors in the information re-
toieval system are replaced by corresponding : .descriptors,while
1n thesauri they indicate correspondiog descriptors by mesns
of a system of reference marks.

3. 4 thessurus 'is an orde rly, arrenged quantlty of notions
and temini crenting an open system cf subject headings placed
within t;he framework of a dopain or a problem, -clessified,
part of which oonsist:s of descriptors with indicative inter-
dependences aml their mut\ml conceptional relatioms.: -

Structurel elements of
: 8 thes aurusb :

1. General scheme of groups end subgroupe. .of des_c:::\.o;ors.,

2. Index ./may be tebular/ of descriptors taking into &=
count t:he.tr autuel h:l.erarehical depondences. semntic nod func-
tional connections. asc:ipt:ors et:c.

[IERIEEN .
X central Institute .f.‘or Scientif c, 'I‘echnicul and r:ovomic -n-
formation, Warsaw. :
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3. An alplabetic index of all terms embracsd by the thesau-
rus with oross-references showiog the correlation of the terms,
their mutual conuections and the connoctions between descriptors
and reapective sscriptors.

4, Description of the syatem of cross-refersnces applud
in a thesaurus,

Note: A 1ist of terms with meither structural informatiom aor
{uformation about their mutual dependences is not a thes-
aurus, even if it has partly synonymous terms.

A theaaurus should as a rule cover fully the given domain

_or problem for which it was created. However, apalysing oxis-

ting thesauri and the literature concerning them, we can select
two tendemcies:'

1 - a thesaurus should be adapted to a definite collection
of information material and gerve to make accessible the uneces-
sary iaformation from the respective collection without either -
information "noise™ or silence.

2 - a thessurus should fully embrace the respective domain
or problem, whether or not in the informntionsl collection ¢o
which it i applied the materials are couplete. Such e thesaurus
would belp in tracing the irformation gaps of respective col-
lections.

The definition of a thessurus is a problem which still de~
mands discussion. It would be moat sdvisable to define univocal-
1y the conception of a thesaurus, for which es we know there

_ are mmerous definitions. The importance of differences ia the

way of formmlating may be here accepted as oegligible; nore
impartant, even esseutial, are differeuces in the substential
understanding of this conception. 4 certain number of authors

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

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

" ri ape limited to:

- obtaining e certain mumber of woxds of batural language
chosen by emalysis af the subject matter of texts and systema-
tised eccoriiug to an initially chosen classiication system,

~ obtai ding em index of descriptors as & toul for eprecise
designation of content of the tecesssry iuformation and eusb-
ling coordinate indexing of documents amd informational 1nqn- .
iries,
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= creating an orxderly collection of kaywordl chosen by sta-
tistical analysis of texts, no matter what subject. ’

The point of view does not sufficiently explain the stnl
growing importance that is nttached to the thesaurus,eepecially
‘a8 to the information retrieval language in modern iuformation
systems and in studying moderu methods of scientific informas-
tion. There is a basic differerce between s thesaurus snd a dic-
% tionary. A dictionary is used Go find words and terms, and a
¢ thesaurus - notions. We therefore cannot consider a listof terme

which does not include structural information about mutual con~
‘nections and dependences of notions as a thesaurus.

In the lateat defiunltions a thesaurus is descrided also as
8 classification system. This view is inmteresting, but needs
discussion. It is indispeusable to designate what »33itionsl
. conditions should be accomplished by a thessurus in order to be
generally considered as a classification system independently of
its main aim a8 an information retrieval language.

: It seexs that the reasous quotad above sufficiently justify
the need of contimuing further discussion. -

. Cur experiences and the aualyticsl and research work carried
on while preparing a thesaurus of scientific ioformatics, show
that certain classical methods are being formed: of choosivg in~
formationsl material for ths thessurus, of defining tbe scheme
and its themstic renge; principles of woznng out ducriptorl;
the system of cross-references.

Bach thesaurus atill has specisl features which distinguish
it from the others. This is due to vhe domain or problem for which
‘the thessurus bas to be built, and to the comcrete. conditions in
‘which it 1s worked out sud applied, - :

The bu:udins of a thessurus should be preceded w an aceu-
rate desigoation of the eim which it ahould serve and by the
designation of available criteria of the quantity of mnotions,
which were collected for building the thesaurus. The mothodolo-
gy of buildiug the thesaurus dmﬂh ll.lc ‘on the accepted defi-
nition of the thesaurus. :

The first stage of work upon a thessurus, the ‘opsration of
collecting the optimal quantity of notions concerning the domain
or problem is & classicsl atage, sud there csanot be any possi-
bility of aveiding it. .

B x ,-: 34
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How variec the methods of collecting an assemblage of no-
tions may be depends, however, om the range of the thesaurus.

- Consideripg that a thesaurus is adapted only to a desina-
ted collection of informetional material, the quantity of no-

‘ tions may be formed by collecting key words zund groups of words

systematically from the documents of the respective collection.

-~ Assuming that the theszurus should embrace a given domein
or problem, it is necessary to comstruct - already as the first
stage of the work - a semantic-hierarchical scheme of this the-
matic rauge.

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 ones

_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 semantic-functional-hierarchic schemes of this demain or
problem, theoretical omes as vell as those based on eXperience.
It is also necessary to investigate the largest possible number
;f information items - and retrieval systems of this domain or
problem.

When the work on building the thesaurus in conducted paral=

_lel to the wrocess of gathering information material /imn the

range of the domain or problem/, a third solution could be ap~
plied. It should be started with elaborating a theoretical
semantic-hierarchic 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 damain.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. langumsge, 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 bhe scope of the domain for which the
thesaurus should be bullt 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, ome 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 amd
ternini and to correct snd 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. 4 tabular display with descriptors sys-
tematized according to the scheme of the domaim 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 c¢f
the work. An arrangement in the form of s permutated index
should ve most effective as far as ioformative 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 sll essential problems
arising when buildir the thesaurus - only the most essential
elements.

The popularity of thessuri as information retrieval tools
is still rising. This is evidently s sign of their usefulness.
Nevertheless the difficulties bound up with elaboiating the-
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sauri are great. Although the methoda of building thesauri are
a8till more precise, it is impossible to build a thesaurus fol-
lowing precisely these methods: each thesaurus has its ‘own

. problems, and demands modification and complementation of the

method. In order to msater all these difficulties it is neces-
sary to collect axperiences. This may be done by means of pub-

" licatiops davoted to the direct exchange of know-how and of

experiences conceraning the ‘theory of building thessuri as wall
as their practical application. 80 far, experiences om the ef-
ficiant use of thesauri as ratriaval tools have been amassed on
the basis of @ very limited mumber of thasauri. Such experien-
ces help to evaluaste tha thesaurus in its role as:

= a vocabulary of notions enabling the correct indexing of
documents, - )

- an informatiou-retrieval tool, )

- a clasaification system. ' ’ _ ,

It geems algo of importance to: discuca how the development
of thesauri will influence the development of scientific infor-.
mation theory. It is also to be dasired that the development of
the theory and principles of thesauri building will eventuslly
reach the stage of universalization and internationaliszation.



Bl

PRINCIPLES OF THESAURI BUILDING

. Leski® :

The concept of theseurus that I propose is intended to em~
1 brace all thessuri, not only those bullt for damains with al-
: ready. highly-formslised langusges /es in technology, the exact
sciences etc./. : '

PENSRCREN

4, The comcept of & thesaurus as
an element of e ratrieval sys-
tenm . '

The goal of building thessuri is to cbtein a univocal wey

4 of qualifying the comtent of documeuts and- of their retrisval.
£ The univocal charscter should be achiesved in what concerns the-
patics and organisation on @ possibly large scale. The range of
thessurus thematics should tharefore be as wide s possible,and
it should embrace all the collsctions of materials froa this
domain. ) . c . .

The optinsl thesaurus should, therefors - theoretically -
comprise the whole of human kuowledge sml should be spplisd to
all retrieval systems. . .

At the present development stage this is not possible, for
seversl Teasons. Ome could say that it is rather likely that
such a stage will never be reached. While & necessary precision
apd univocal charmoter of the terminology, the identity or at
least the semantic apd fumetiol al similavity of terms oxsmined

———— . ) . ) . . .
X pocumentstion and Scientific Information Centre of the Folish
Academy of Bciences, _'mav.
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from all points of view, will be achieved, the knowledge of

"laws governing the living lsuguagea will probably increase so

that it will be posaible to organize the retrieval systems on
different baaea and with the aid of tools more efficient than
the preseut omes.

The conclusion comcerning the range that reapective the~
sauri have to cover ia that they ahould comprise the rangea of
subjecta where the Teapective elements of the theasurus are
looked upon from ome 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 organizatiousl reach of the the-
sauri. It is languages only which msy form such barriers: the
relations between the notions in various languages that were

formed in different cultural conditions msy be differentiated;-

therefore tTenslating notions from oue langusge to another may
cause either great informational "noise” or ailemce.

Within the frames of ome language or ome domain auch a
dapger doqan't exiat, We can asaume in such conditions that a
thesaurus ahould comprise the range of a full domeln of science
and in these frameworks, all the collections applying retrieval
systems baaed on methodclogical tools worked out in the glven
lﬂmgoc

The theaaurus cannot prosent an inflexible comstruction -~
stiff, closed and fossilized. It must be receptive to the inf-
low of new motionms covering new problems, be amenable to the
removal of out-of-date terms, and be 'able to absorb changea of
mesoing in the deacriptors. It must t:herefore *present an cpen
system.

. The thesaurus must ascertain an almost automatic passing i
from terms embraced by a certain problem to other preblems con—
nected semanticelly and functiomally.

It must therefors reveal the relations between the terms
comprised /or between notions repreaented by theae texms/.

Aa result of this reaaoning /obviously abbreviaved here to
fundamental elementa/ the thegaurus may be defined aa followa:

"An open system covering a determined full thematic range con-
taining an ordered number of terms, some of which are admitted

PR,
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as descriptors, showing the relations occuring between these

terms and their mutuzl dependeuces”.

Such a thesaurus comsists of 2 categories of terms: des-
criptors and other terms. The thesaurus cannot exist without
these tems.,

Theoretically, we can assume that a thesaurus cau embrace

all the semautically-precised terms from a certain domain.
BEvidently such a multitude of terms would b: too numerous and
as a consequence such e thesaurus would cause 8 lot of inmfor-
mation noise or silemce, 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 enoughe.
’ Among these terms may eppear some groups with semantically
close meanings etc., therelore there won't be any necessity of
applying all these terms. It will be advisable to choose terms
representative for such groups. mhe method of building such
+terms cannot be guite free - they must be subordinated to some
conmon rules.

While epplyinmg these terms it is mnot poseible to refer to
the whole thesaurus each time in order to fiud their mutual
relations. These relations, at lezst thre most important, must
be indicected directly by each of them. The most effective way
of doing this is by means of cross~raferences,

All the terms canuot be applied operatively while they can
be met within the given thematic Tange, and therefore their
roles must be determiped in the thesaurus. Thus we coms to tkhe
definitions of fundemental elements of the thessurus: deserip~
tors and ascriptors. E

A descriptor is & "chosen formalized tem, built of oz
or e few words or & symbol, meking an eleméntary part of the
thesaurus intended to represent in a univocal way the deterni-
ned subject coutent, with pointing out its basic relatio=a amnd
dependences with other descriptors and sscriptors™.

An escriptor is "every texm jncluded in the thesaurus, bdub
not a descriptor, beiog one of the synouyamous terns, or one
close in meaning in relatiounship to one descriptor conprised by
the thesaurus”.
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2, Structural elements of a the~
' saurus

The abovementioned way of comprehending the essence of
the thesaurus and its elements creates special requirements for
its conmstruction. 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 dependence% their semantic and functionzl rela-
tions, ascriptors etc. )

c. An alphabetically permutated register for all terms ap-
plied in the thesaurus, indicating their mutusl 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 im it may be presented by other
methods. However a system which does not comprise the forms
mentioned asbove will not be a thesaurus.

3, Elements influencing the orga-
nization of the ¢thesaurus

The ' abovementioned structural elements of the thesaurus
determine its externsl 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 /emncl.1/, fulfills two roles simultaneously: of
a material enabling a clear and full picture of these depen-
dences and re'ations and of the amalytica® appsratus, con-
trollins “.ae .building of the scheme of gr..uis and subgroups
of desc .ptors. The subject division of the thesaurus can
also be established in another way, but the already=-mentiod-
ed analytic method appears however to have many positive
aspects; above all it e: limioates various interpretations.

. -
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b. The asaumod ﬁegree of minuteneas of the thesaurus,clos-

'ely connected with the method of operating the thesaurus.

¢. The overlapping of the thematic ranges in the thesaurus
with other thematic ranges. .

d. The clearness and terainological precision of the the-
matics embraced by the tbesaurus, and as a conseqnence't;he met-
hod of choice and building descriptora.

4, Building of the thesaurus

A thesaurus abould be built so as to ascertain aa full an
anslysis aa possible of its thematic range. Its thematic ratge
ahould be therefore determined and presented in the form of a
aemantic-hicrarchical scheme. ]

Such a scheme ahould then be filled with aubject entries
collected on the basis of analysis of documents entering within
the range of the planned thematica, books and periodicals, pub-
1ished apd mot published, of imguiries addreased to the collec~
tior and of different types of analysea of frequency and means
of appeering in the documenta of those entriea.

Pilling the acheme ahould be followed by correcting and
improving the established semantic hiererchical acheme. A .very
important stage in the building of a theseurus is to work out
which rangea 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 ramge of the respective the~
asurus and neighbouring thsmatic ranges. While amalysing the
subject entriea appearing in these raugea, it is necesasary to
look at them from two points of view /or more/ of the overlapp~
ing subject ranges, Eimilarly, we should approach the choice amd
building of deacriptors in two or more ways, eatablishing their
relationships etc. Great help can be provided here by an accura-
te building of tabular display of deacriptors.

5. Language _blrrier

In item 1. I have mentioned the lenguage berrier aa limita-
ting the reach of organisational application of the theaaurus.
Such barriers undoubtedly .exist and overcoming them will always
be difficult, but mey mot be imposaible. :
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It is obvious that f;he semantic contents of respective sub-
';ject; euntries, and as a result of descriptors, sometimes differ
from oue language to another. '

The semantic hierarchical arrangements of these entries and
descriptors, as well as of their mutual counections and correla-
tions, the synouyms 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 cousider 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 counformity
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 functiomn of all
these factors and probably & result of their given interpola- -
tion.

6o The role of the t;h‘esaurus

In item 1 I limited the role of the thesaurus to the role
of an element, &8 tool in the information-retrieval systems.

Such is probably the countemporary role of the thesaurus.But
is it the only role? Such & limitation would not be right. 4
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 irn conseguence breaking up these documents into microele-
ments, c¢lassifying these microelements and determining their
mutuel correlatioms. 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 1is
the possibility of a free flow of information from one thematic
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range embreced by oue thesaurus to aunother thematic range.Such

z result may bs achieved through:

a. Agreemeunt on understanding the esseuce of the thesaurus.

b. The unification of requirements frum a thesaurus,concern-
ing necessary structural elemeunts for its existeunce and ways
of building thesauri and descmiptors.

¢. Paying particular atteuntion to overlapping thematic ran-~
ges common to imterrelated thematices and examining the descrip-
tors enbraced by these rauges from sll possible poiuntes of view.

d. Making thorough comparisons of thesauri systems with the
same /or similar/ thematic ranges, but in different launguages,
and building bi-lingual or multilingusl thesauri.

Satisfying the above conditions should ascertain the corr-~
elative character of newly-built thesauri.

In order to schieve a similar result in relation to existing
thesauri, it is necesssry to suslyse thoroughly their rsnges
commoun With other domains and thessuri = if possible also sdap-
ting descriptors crested for these rsuges.

Though the new possibilities of using thessuri ss instru-
ments for anslysing the contents of documents /item. 6./do not
seem to have a direct influence ou their mutual correlation
this aspect of the problem deserves close attention nevertheless.
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The examined
descriptor

The definition~des~
ignation of the
examined descriptor

The descriptor :
of directly broader:
content

The head discri.ptor
of the group

Descriptors subcrde
inate directly to
the sxamined des~
criptor

Descriptors associa-
ted vith the examined
one as to subject
and function

Head descriptors of
desoriptors associated
with the czamined one

Other domains of
science with which
the examined dascrip-
tor may be related

sx03d1aoseg jo Awidsiq Axeinqeg

Synonyms of the
expained dessriptor

Homonyms of - the
exanined dsscriptor

ot

Terms clase to
the examined des-
criptor

Res uting asorip-
tor
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REMARKS ON THE GENERAL YRINCIPIES OF THESAURI BUILDING

Imre Molndr®

1. Hierarchical and alphabetical
thesaurus

Ordered collections of the terms of human knowledge, which
contain an enumeration of concepts, as well aa their interpreta-
tion and relations, are named thesauri. This ‘definition 1nc1udes
a few elements which need further explanation.

" 1.1. Ordered collection of tem

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 comstruc-
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 haa differently struc-
tured forms in the course of its development. In gsneral inmight
be said that the first ani fundamental form of thesauri is the
hierarchically-arranged structure. This foxm reflects the aubor-
dination of science. The hierarchically-ordered thesaurus gives
an interpretation of the correlation of terms in a partiocular
branch of science, and makes possible an appraisal-in-depth.
rolating to apeciai questions of different sciemtific prlem.

* Library of the Huagarian Acsdemy of Sciences, Budapest
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If a thesaurus has the function of gathering all possible
concepts of a discipline, the hierarchically-ordered fpm is
best suited to this task.

A thesaurns considered as an instrument of iuformation
systems cau hardly be effective in the hierarchical arrange-
ment. The hierarchicaily-ordered list of terms is not suitable
for information analysis, indexing, storage or retrieval of
juformation. These Problems may only be solved by alphabetical-
ly-arranged thesauri. The hierarchical structure of a thesaurus
compiled for information work is only the first step to the
final, alpbabeticaily-arranged form. The hierarchical thesurus
remains, of course, & necessary instrument of a complete the-
sauri-system because ouly this type of thesaurus is able to
give adequate amswers to such questions as these:

ATe the terms of a branch of science sufficiently detalled?

ire the markings of different correlatioms of terms sui--

table?

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

necessary quantity? i

Does the thesaurus comtain a8 certain mew term? If so,what

kind of relations does that term already have?

Thesauri which are used in the rautine work of iuformetion
systems and are often borm during coutinuous information’ work,
are employed in alphabetical form. By its mechanical arrange-
ment, 88 well as by its codes for relations of terms aud by
its homonyms separated aund Synouyms copuected by code siguos,
the alphabetically-erranged thesaurus provides an efficient
instrument for the indexing of documents, ifox. information sto-
rage and retrieval, and slso for standardization of information
queries.

There sre many posaibilities of marking the hiersrchical
level acd semaotic relatioms of imcluded terms in the alphabe=
tical thesaurus. The codes conusected with each term of the the-
saurus are able to represeut and mark the class of terms which
the actual term belongs to.

Thig is shown by a detail of a biochemical thesaurus.
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Hierarchical
arrangenent

Alphadbetical
arrangement

12 Protein Dehydrogenase 1211
121 Enzyme Enzyme 121
1211 Dehydrogenaae Lactate=dehyldrogenase 12111
121411 lactate-dehydrogensae Protein 12

Both the code number of every term and the uumber of digits
of a code number have a definite meaning relating to the hier-
archy of terms.

1.2. Humen knowledge e

Thematically, the msin types of thesauri are: geseral and
spacial thnesauri. The type of a thesaurus is thematically de-
fined ty the eize of the twanch of science which the coancepts
belong to. The limitation of different disciplines &nd of their
terms seems to be ome of the most exciting queat:ions of the-
sauri bullding.

The completenese of the Terms of a discipline is always
relative, the limita of a branch of ecience cen be differently
appraised in depth.

1.3. lnterpretation of terms

Every term in a thesaurus must have ita exactly-defined
and chAracteristic mesning. Therefure, terms must be interpreved
exactly. This interpretation may be differemt in aize: it may
include only the meaning of the termes bub it may also coutain
synouyms, related terms, etc. It is also sdvisable to interprot
mhether e term is a deacriptor /indexing temu/ or ouly a gub-
Jject=heading /uo indexing term/.

The criterion of unamimlty requires, 1n the first place,
the separation of homonyms. The use of brackets is a froquent
method of making the necessary distinction betweea the diff-
erent meanings of a homouym.

" 4.4, Marking of relations

Semantic correlations mark the hierarchicel level of terme
ipn 8 thesaurus. The relationms lead from e generic term to &
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specific one and vice versa., The most frequently used rels-
tioms are as follows:

Broader term /BT/

Narrower term /NT/

Related temm /RT/

Use © /USB/

Used for /UE/

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
sysivemns

Ioformation systems and the indexing process frequently
result in a thesaurus. Bowever they always have a sigoificant
feed-back to the thesaurus. An information system can only
be effective if it corresponds with the continuous and repidly-
changing information needs, This is why amy one branch of sci-
ence needs a special thesaurus for the use of a certain imstite
ution, for the different depth of information queries. A re-
search problem of a discipline may be of more importauce in
oms particular place than in another. The dispersion of usage
of certain terms is the greatest in barderline sciences. An
institution which studies a problem regarded as an important
one analyses its terms in a more detailed way than &nother
which tends to investigate this problem ouly peripherically,
and uses its terms ounly in a more goneral break-down.

This situation leads to the atomization of the methods and
techniques of thesaurus building. And this atomigation has no
negative character in general. Par all the imstitutes,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 organigzation,

This & ~.lopment offers fewer and fewer .poortunities for
thesauri v ich tend to cover the entire range of human know-
ledge. The rate of the production and specislization of infor-
mation makes it more and more urgent to build thesauri,rela=-
tively marrow in volume ani analytically deep in appraisal.
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These thesauri mey 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 valusble and ue-
cessary. Preparation of data, methods, techniques and desigus
is the graatest bhelp experts of thesaurus research may give to
the specialists of information systems.

3. General thesaurus, special
thesaurus

The construction of a thasaurus requires a comparatively
long time, and tive is also the destiny of the thesaurus. 4s
& cousequence of the acceleration of scientific development,
the division of the individual disciplines and the semantic
range of the tarms will be transformed, will broadem out or
will become narrower, but in certain cases thay may caase,
 The division of the comtent of terms causes most problems,
often those most difficult to solve. A scientific problem
whicn was expressad during a certein period by a siugla des~
criptor may function in the future as the content of several
descriptors.

This proceas makes for a rich systen of cross-references;

"however this richness later becomes pullulation, which makes

the system at £irst cumbersome, snd finally usaless.

A8 a consequence of the abovementiomed process, thesauri
must Ye rearranged periodiocally. A thesaurus can be expanded
during a relatively long: intervalj this possibility has,however,
a decreasing occurrence in time. The possibility of expameion
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 ip a significant tims-saving
in the compilation of very large tbessurij there is, however,
much to do which is uot mechanisable on computerizable, and
these tasks require long and akilled labouwr so that the the--
saw.as will be retrospective anyway.

-~ ‘
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The larger the volume of a thesaurus, the harder the prob-
of its application %o modern and analytical 1nfom_at:ion
needs, owing to the ipevitably poor representation of the

energing new scientific fields of our days.
It is important to make efforts to build thesauri for the

ipdividual branches of science. The building of relatively sasll
thesaurl is always more economical than that of larger ones.
This is why I feel it necessary to interpret the besic priuneci-
ples of thessuri building according to the size of different

types of thesaurus.
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HEKOTOPHE NPOBIEMH KOHUENLMA TESAYPYCA
Some General Problems Concerning Compilation of Thesauri

vit3zslav Maimner™

] ' BBEeNOHES®

OfHAM ¥3 OCHOBHHX TOOPETHYOCKMX noaHayKl MEOpMETHKE 38 IO~
ClOZHMO TOAN RBAAGTCA, 083YCIOBHO, $exr, 4YTO TE3AYPYCH CIOAyET ' ;
pacCMaTpHBATE KGR COCTEBHYN WaCTd NOKCKOBHX ASHKOB, MpHUOM BONb= :
3 yuyoKaTh M3 BUAY 3HavUeHNe /pons/ COOTBETCTBYRUETO TpauMaTEIe="
ckoTo omucenus. Noarouy Owxo G HellpaBUIBHHM aaHKMATHCH npodrene= :
ouKoll NOCTPOGHEA TEa8YPyCoB, HO BHACHUE HEeKOTOPHX a3JeMeHT8PHHX ;
DORATHRA M5 THNONOTUM HOMCKOBWY. A3HKOB. . v

OARGKO TENONOTHA MOMCKOBHX ASHKOB HO ABNRETCA ruaBHOW Te-
uofl noknexe. [oaToMy MH OTPBHUTRMCH TEM, qro NpBeAeM HeCKOUNBKO
paGounx OnpefiedeHill Ba arofi o6nacT#, HE NpeTEeHAYR Ha TO%SHOCTD,
¥ sarTeM nepelizeM X oCHOBHOR npoCNeMaTHKO

Cnurancnxecuo-ceuanmuqecxne
OTHOHNOHHRA

P AT

; floy, CHHTEKCHCOM NMOMCKOrO A3HKE MH 376CB NoZpasyMeBaoM Ji~

. 6yp cucreMy QOPMBNBEHX K NOHCHUOCKR=OPMANEHHX CPEACTB, WETRO

% : yCTRHOBAEHHYD H OOmeNpRERTYD B ONUCBHUA Z8HHOTO HOUCKOBOTO fali-

3 xe /UR/, MOCKOABKY 3aTa CACTOME ABeT B03MOXHOCTE 000aHEUATH CO=

' MBHTHUOCKHE /CMHCIOBM®/ OTHOLGHMA MOXELY ZOCKPHNTOPEMH, COCTAB~ ;
JADDMME KOMIZOKCHO® TOMATHYOCKO® OMMCRBNO JOoKywerra. A% 2sH- :
goro Nfl C CMETAKCHCOM CYWECTBYeT HMEHHO OZHO TEK8A CHHTAKCHYOC~ ‘

— ;
I geptral Office of Scientifio, Technical and Economic Informa= !
tion, Prague. ;

Q



-52 -

kaf CHCTeM8, NMOMOranmas ONMpeieiMTh MHOXECTEO MPEBBUIBHHX KOMO~
NeXCHHX TEM8THUeCHMX OMMCEHMH HE RSHHOM A3HKE.

DOPMEXBHHMY CHHTBKCHUECKU-CEMBHTHYESCKUMY CPEZCTBaMM Hﬂ AB-
nAKTCA, Hanpumep, CKOOKM, COEAMHMTENBHHE 3HAKM, PE3MMYHHE 3HA-
KM TNpPenuHEHMS, COMAHTHUYECKK peleB8HTHHA NMOPAROK AECKPUNTOPOB
¥ T.0.

JleKcnyecKu-HOPMANBHLMH CEHTAKCHUECRE~CEMEHTHYECKUMY CPeRCcT—
samu NI . -nApTCcH, B YSCTHOCTH, CNEU’aznbHHE JECKDUNTOPH, COOT~-
BeTCTBEHhAO 0003HAYEHHWE B Te3aypyce, IJeKCHYeCKOe ONpelneeHHe
KOTOPHX IOMONHEHO HETKWKY MPSBUIAMM: UX CUHTEKcHYeciol $yHK-
M.

Jlexcuueckue CUHTEKCHNECKU-CEMEB8HTHUECKUe CPeacTBa Hedopmambp-
HOFO TMM8, GYZb TO LENECOO0Pa3HO BHOPAHHNE uiu CAyYaldHHE /KoM~
OuHEDMA HECKPUNTODOB IAf RaHHOr0 CAyYss/ MOIYT M3PEAKS MOJHO~
CTBO MJK NMOYTK OAHO3HEYHO ONMpeZenATH: OTHOMEHMA MERRY. ASCKPANTO-
paM# B K8KOM-HUGYAB KOHKPETHOM KOMNNEKCHOM OMMCAHMM NOKYMEETS.
OnHeKo B NBEHOM CAydYse He BCErZI8 MGXHO TOBOPHTS O CRHTEKCHCE

1 /370 He fABAAETCA ROCTETOVYHHM YCHAOBHEM/.'

! MenoxnaoserMe coMaHTHKM B IIA Ge3 CHHTEKCACS, KAK KOCBEH=

i HO crleAyeT u3 NPeANAYMMX NpiCMI3UTEIBHHY neduHMIMi ¥ paccyz-

: ZeHuil, HaMpaBleHO, NPEUMYMECTBEHHO, HA CHCTEMHO-IBKCAYECKYD /re-
3aypyc/ ¥ NPUKABAHYD /uanexcuponanue. ¢opuynnponua MOMCKOBHX 38~
npocoe/ 0GZECTH.

Mipy nepexone k 7l ¢ cuHTeKCcMCOM e CT e CT*Be HHE R
npof6aexs OTHOCHTEe ZBHOHK OAEHO3EHGEU
BEOCTH ONRBCAaHUR HROKYMEHT s NONSNEST Ua~-
CTHYEO B MJAOCKOCTH CHETSKCHUECHO~COMAHTHYSCHMX OTHONSHEA /B 06—
WMX WEepPTAX CPABHHMOM C CHHTSKCHCOM NNOLIORGHHR M CEMAHTMKOH mpez~
TORGHHA ©CTEeCTBOHHHX A3WKOB/. '

- lpoGReMBTANA CuCTEMEO~NOKCKYSCKOTO XAPSKTEpS /cOBjemse TO3&-
ypyca B ero mepecMorp/, ® OCHOBHOM, NPACYME NOMCHOBHM F3HKEM C
CUBTEKCUCOM M 063 cmETekcuca. ONHaKo TpeGoBaHMA K 00BeMy Te3ay-
pyca /2T0 KaceeTCR, B NEPBYD OYSDeXb, KONHYBCTBA ZBCKPUITOPOB
¥ ODpeNONEGHBNX NeXCHReCKHX coyeTauuit/ oMoryr GuTh, B peayisre~
Te BuGAPOHNA U8NSCOOCPASHOTC CHHTEKCHCE, 3HAWHTONBHO COKPAREHH.

B HeKOTOpOM cCMHCN® MOXHO CKE38TH, YTO B CPABHHMHX IO KAYe-
¢ CTBY CAyuafY OpMMeHEHMA /ammeuwunno(rs NoUCKOBOH AeATENBHOCTH/
(yaKuMD Te3aypycs nepeEMMSseT OTUSCTI CHETAKCHC. CHHTOKCHC. MM~
mesHull Pakofl KOMNeHOCAIMOHHOM PYHKUMM, RBUACR OH nenadexao geaf-

: Q ¢eKXTHBHHM JCHONGHHOM IOHCXOTO ASHKA.
EMC [
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AHBNOTMYAOE B3EMMHOKOMNEHCHDYKEEe OTROMEHME MOXHO IpeAno-
JNOEUTH MexXZy (yHKcMAuu QOPMaZBHHX M IEKCUKO-HOPMANBHHX CPEZCTB
: B CHMHTBKCHYECKUX CUCTEMEX. ’ 3

B HBcCTOsmee BpeMa CyuecTsyeT yxe GOJIbINOe KOMUYECTEO nouc- ;
KOBHX f3HKOB C CUHTBKCHCOM, KOTODHE OTAMYENZCA ADYyT OT Apyra
X0Td OH B QopMBJNLHOM OTHOMEEME, B neJAx HAWEeIo OPHEHTHPOBOYHO-
ro 0030pa BBENEM CHEYENA CHEZyREmylL OORyP Kiaaccufukauum, BHABH- y
rapnyn CEMBHTHYECKME BCMEKTH CHMHTBKCHCAE:S o

1/ NI BHpaxakuye JMUp CTeNeHp B3AWMOCBA3M MeRAY ZAeCKpHN- ,E
TOpEMM B KOMNJIEKCHOM ONUCAHUM ZOKYMEHTE ;

TP

2/ N4 supazapmue A¥O% PyHRUMD /poAn/ OTZENBHHX ZeCKPUNTO-
POB B KOMIJIEKCHOM ONMUCEHUM ZOKYMEHT8

3/ [ii Bupaxapuye ¥ CTENEHb B38MMOCBSA3M, U DOJb 7€ CKpUNTO-
poB

4/ Tl BHpaxalmge B3UMOCBA3D MEXRAY AGCKDUINTODAMA B KOMIJGK=
CHOM onucaHuM AOKyMeHTA Oojee fBHO, ueM I, yKasaHHHE B
nysxkrax I-3. '

i e g e A g S

Ecmu MH, HBOOODOT, NOZYSDPKHEM (OPMENLHHB ECMEKTH CAHTEK=-
i cuca, NO CBOGMY XapaKTepy GOJee LI MeHee BTODOCTENeHHKe, TO
MOXHO DA3JMWATE CleAyDIME 60 peNeBEHTHHE 3HEKA C TMPU3HAUHHMA ‘
UMy GeCPU3HAYHHMM BEPHAHTEMI:

8/ JeKCUYHOCTH
6/ TOBMIMOHHAR DPeJICBAHTHOCTD
B/ GOpMENIBHO-CUMBOJMYECKOE 0003HAYEHME OTHOmMEHMH. . :

Eem¥ My npeXnoNOEMM NOJHYK COYETAEMOCTH NPU3HAYHHX M Oec= ;
NpU3HAYHHX BEpUEHTOB 8/, 6/ u B/ M yuTeM KOMIJIEKCHHM OGDa3OM
CeMBHTHUECKHMe M HOpuanN>HHE B8CNEeKTH, TO MH JEPKO NDHAEM K 3&=-
KINYennw, 4YTO IJA BHUEYI:A3BHHOA ODMEHTMPOBOUHON KIBCCHPMKALMUMN
g MOXHO TEOPeTHUECKH O0pas30BaTh 32 PABJHYHHE THNOBHEe KOMGUHELMK
3 M ¢ cuHTAKCHMCOM. KOMOMHALMA MCKINWITENHHO Gecnpu3HaYHHX Ba~-

3 puasroB 8/, 6/ ¥ B/ BLMAY Z&HHOTO ompezedenus [If ¢ cHHTAKCHCOM
GeccMuCleHHA, M NO3TOMY MBKCHUNE JBHOE WHCAO THMIOBHX KOMOUEEUMA

1A creayeT coxpaT¥Th 20 28. Ho ROMMYECTBO OCYLECTBAGHHHX THINO-
BHX KOMOMEamuit, no scef BeposT OCTH, HEXOIMTCHA MOZ 3TOK TEOpe-
Tuveckolt rpammmetl. 3
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CevuaeHTuUeCKNHEe npolbnemH
cocTaBneBuMss Te3a8yPpPycos

lureparypa, 34EMMANNAACH MeTOAMKOM COCTaBAEHHA TE38YPYCOB,
cpaBHMTeNBHO AOCTyMHA. Cnetm@uynoCT® MOHATUA “reaaypyc" paa-
JMYENMY 8BTOpauy TONKyeTCs NO-pasHoMY. B Hamem AOoKJaze MH MMeeM
B BUAY Mmh T€ TS838YPYCH, ISCKPUMNTOPH KOTODHX HEXORATCA B npf=-
MOft JopManbBHO CBA3K C JEKCHYECKUMM SAMBMUIAMY KaKoTro~Jmio ecTe~
CTEEHHOTO f3HKA.

(6meK3BECTHO, YTO HB MPAKTUKE COCTEBIEHUe TE38YPycoB ABIA-
2TCA OveED TPYAOeMKO! padoToli, KOTOPYD MOXEO cxeMaTHyeCcK# pas-
ZenuTh H8 Tpr Irana:l

1/ ncaSop ACTOYHKKOB
2/ cocTasneHue Tesaypyce
3/ uCHHTaHME ¥ NepPEeCMOTD.

B cnresyomsx 38MSUBIMAX MM NONLTSEMCA W3JNOENTE B oomux,Teo~
P2 TLYeCKKX UepTEX 3Ty METOZUKY, C TOUKN 3DEHUA CEMaHTHKH fid:

¥ 5, 1/ CoOpaHue Te¢pMMWHONOTRYECKIX MaTepuanop, He KOTOpPOW
3 KOHKDETHHX CIYYSAX OeaUpywrcs, ABAAETCA, NPUHNMAR BO BHMMa~
HiME MUDOBYD OMOIMOTDEIMIK TEPMUHOAOTUMECKHX ny6ankaunil no AaHHOK
TesaTHyeCKOj OGNOCTH, BCErZa HeuaGexHO CAYUSHHHM U HENOJHHM.
3midAHMe ITOTO XCXOZHOTO M2Tcpuada, eCTECTBEHHO, OWEHh 3HauN~
TeAbHo, XOTA ¥ XENBTENBEG, YTOOH OHO Oujno MOAWIHEHO eIMHOl HOH=
tenuuy MOCTDOexuA Teaaypyca. HamCojee OnaronpuATes Oun 0w, no-
BUZMMOMY, TKO#l XOZ DPaCOT, NP KOTODOM OH OTCOp MBTEPMENOB MpPo-
BOIMNCA B COOTBETCTBMM C 3apaHee paspadorTeByol YeTHO! KOHmEn-—
umett.

K n. 2/ He 2TOM aTale OTCYTCTSHe ueTHOH ROHUENMM CACAYST
paccMaTpuBaTh XBK cepnezHBi HenOCTETOK.

PaapaloTke TAKOW KOHIENWMM NpPeAyCMBTPUBEET Hammuue:

I/ rpauueTMYecKoro onucemas [, No KOTOPOMY MOXHO Ompexe=
JMTH NDMGIMIUTSABRYR TUACBYD XapAKTSPUCTHKY Nl ¥ ocuosHye nTpa-
BANa MHIEKCUPOBEHUA X (GOPMYMHPOBKW NOMCKOBHX 38MPOCOB;

2/ ccHoBHHX CBeAeHud o cnpanokno-uﬂmopnahnouaou fouze -~ of
ero oOBeMe, CpesHeM TOZOBOM NpupocTe, TesaTHiecHolh CTDYRTYDE,
0 npeoGaafaphex MeTORAe OOPASOTHR XOKYMEHTOB M MOMCKOBHX 3anpo-
coB

50, -
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a/ B cpenHeM 38 HECKOZBKO NOCIEAEMX JeT
6/ B NEpCNEeXTHBHOM Da3BUTHM Ha Oauzelimve ropu.
KOHIENIMA NOCTPOSHUA TE38YPyCa ROJNXHA COAEPEETH:
&/ Onpezenenue rieBHHX CeMBHTHUECKux OOiacTell Teaaypyca, WHOT-
Ra Taxxe NOZCOP IJBBHHX NEKCHYECKHX RECKPMNTOPOE /KEK npe-
BHJIO, JMUD OXMH RECKPENTOpP JAJA onpeZelecHnolf oodascrn/;

B/ Iuena3aoky KOMMYeCTBA AECKPUNTOPOB ZNR BCEr0 TE38YPyCs ¥ ANR
OTAGIBHHX CEMBHTHUECHMX oOaacTeii;

B/ BosuoxHoe OnpefeieHune, B COOTBETCTBMM C THNOM [ifl, OCHOBHHX
fopuansHo=eKCHYE CHUX RSCKPHITOPOB;

T'/ JcraHORNEeHMe BCeX THMOB CCHIOK, XOTODHE GYAYT NOCNEZ0BATENDH-
HO TpIMEHATHCA B Te3aypyce;

I/ NpuGnusuTenbHOoe ONpencreHke o0BeMa, 3 X&KoM SYNYT NDUBORUTHCA
2 JPpazeonordueckue COYeTEHMA /COPR3MEDHO C KOJMYECTBOM RECKpUM=
TOpOB/.

: Taxas KORUENIMA, MOCKOJABKY OHa NpUOAU3UTENBHO COOTBETCTBYET
npeanocunxeM 1/ u 2/, yHesaHHNM Bume, J0JXHa Ohiaa OH NMpercTaB-
JATH B NOJOXMTEABHOM CMHCIe OrpauuuuBanmuli noztop axkTopoB, od-
Jervapmuli npaKTMYeCKyn padoTy H&H COCTSBIGHMEM Te3aypyca ¥ Cur=
: HalM3upynuHi BO3MOXHHE OUMOKM ¥ OmMGOYENE TeHAEHIWM B XoZe 3TOM
1 padoTs. '

OzHako B HBCTOALSE BpeMi OC 8AeKBATHOCTE KOHIOENLAN MOXEQ Cy-
INTE, K8K DpaBUNO, TONBKO “"ex post", T.€. NOCJAE BXCHEPUMCHTRAB~
HOr'0 MCHHTEHMA Teaaypyca, 4TO, G83YCIOBHEO, He BBAAECTCA UAEGIE=
HHM noJIoOXeEueM. NIyTH, HeMexHO BeZymuit OT NPERNOCHAOK K HOCTE:~
TOYHO ahekBaTHO# ROROONNHAM, A0.1Ee: OH OH OHTE B MoMcuUMANBHOW Mo~
pe NOAroToBAes WMHDOPMANMOBHHMY TecpeTMKAMH. HO MOKa HeM ocraeT~
CA KOECTBTHDOBATEH ABAGE0 HE PBZOCTHYD AeHCTBUTENBHOCTH, UMD il=
: X8 B STOM HGMPABRGHMY He OHNO B MEPOBOM MACUTESE NOYTH EMGEYO

UPEeZNPHEATO.

MNpuuwewen e I. 3uuenpupofeqsuli MeTOAMYECKUS: NpHH-
DMD MOXHO BKP&THEG BHPASHTEH T8K: TpaMMuTHYeCKoe onucauye {1 u
xapaxTepucTure CHP-a NDMOAMBHTENBHO ONPEZENANT KOENESMMD Tesiy-
Fyca. B Goxee oOusHi NJOCKOCTH MOXHO OHIO OH 3T METEDNDETUDPOBETH KaK
HEKOTODOe 38BEZ0MO HCMOXL30BAHME R3&MMOOTHOUGEMH Me:LZYy rpaMuaTi=
yecruy omucanuex [Ifl, xapaxrepucruxodt Cid-s y cTpyxrypol Tesaypyce.
C opuanpHO TEopeTMUECHO! CTOPOHH, T.e. 6CAW HE [DMHKMAETE RO BHM-
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uaHue MEeTORMUECKMe NpoGleMH ha NDAKTUKE, MOEHO DPacCMaTpuUBSTh
moGofi aleMeHT 3TOfi TPOMNH B 3aBUCHMOCTM OT OCTANBHHX ABYX 3le~-
MBHTOB, 9TO MOXHO CXeMATMYECKN 3&0KcaTh TaK:

I/ =z2/p, T/ .

2/ p e/1d,T/

3/ 7T h/lf,¥/.

Mu noke ABHO paccMaTpuBaiM TOXBKO OTHOwemne 3/, HO MH He yT-
BepxAaey, yTo OTHoweHusd I/ M 2/ Bcerie mepawT HA NPAKTUKE 3Haue=-
Hue.

3 OTZeNpHNX NYHKTOB BHNeNnpUBeZeEHO} CXeMH KOHUENLKM COCTAB~
neHus Tesaypyca BmecTe C npeanoctukamy o [Ifl x Clid-e BuTeKaeT:
U3 A OCHOBHEA OPMEHTaUMA CeMaHTUYEeCKOM CuDPYKTYPH Teaaypyca
"3 B cTeneHb COKDameHUA CHHOHMMMYECKMX KDPYI'OB UCXORHOIO ecTecT-

BEHHOTO A3LIKE
M2 B PeIyKIMOHHAR COPaTHAA CBA3B CO BCEMM IJIaBHHMN CeMaHTHYSCHI~
MM OGMacTAMY Te3ayDyca /NCTEHUMOHAaNBHO 0GyCHaBXuBawmas Go-
Jles BHCOKY® CPelHwic CHOCOOHOCTH KOMOMEAmMY ZeCKDMNTODOB/
u3 T pelyKuMCHHasd O0paTHAA CBA3% CO BCEMM IJABHHME CeMaHTHYeC=
EMMY O0NECTAMM Tezaypyca /nOTeHlMOHanbHO OCYCTaERMBAKTER y-
TOYHeHHe MEeCTHOH CeMaHTMueCKoli CTPYKTYpPs Teaaypyca/
A4 o6peTHad CBASH CO CHOCOGHOCTBD KOMGMHaUR AeCKPUNTODOB K
YTOUYHBHME MECTHOJ CEeMEHTHYECKOU CTPYKTYDPH.

Npuwevwuaunne 2. B cayuasx B, I''u [ pepywimonHas
0GpeTHEA CB5R3: MOXET NDOABAATHCA, B YACTHOCTH, B TEHAGHUME K
YMEHBUEHHD HOMMYEeCTBS ASCKDUNTODOB /a/uiM B TEHASHIMM K ynpo-
GeHMO onpeleNeHul AeCKOULTOPOB.

=
w

Tpumevwasnuse 3. Yroydenne MeCTHON ceMaHTHYeCKOH
CTDYKTYDPH B caywasx ' u [ MOEeT NPOABAATBCA, B YGCTHOCTE, B Z0=
NOJHEHUM onpeZeleHull uay HECONBUMY CEMAHTHYECKM CBASAHHHX IpPyIn
C NMOMOMBLO OTHOMEHMY CUHOBUMUYHOCTH, MEPEDXMYHOCTH MJM KOHTEHCTA.

llonpaBx#, nNpOBOZMMHE B Te3aypyce. MOTYT HAXOMMTHCA B paM-
KaxX 3apaHee paspaCoTeH¥Ol KOHDENUMM UMM, B KpaliHeM ciydae,npeZ=
CTaBAATh CyuecTBeHHOE K3MeHeHAe NepBOAayambHON HOBuenmMm /moc-
KONBKY OHa BOf 62 (adNla ACHO cHopuMymipoBaHa/. '

He npeTeé:. yA He NMOJAHOTY, CHCTEMBTHUHOCTD M ek HOOGpasMe K~
TePUeB MOXHO pa3JMYsTH CAeZYONMEe THNH U3MeHeHMH:

I/ oGrezuHeHme, pasgeiehue, WCKIDUeHWe HIM EZOTOJHEHH® B Ch-

cTede OCHOBHHX ceMaHTu4yeckux 0GaacTeR

g 9 e
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2/ V3MEHEHUR B WepEpXMuecKoll CTPYKTYpe BuYTDM Kaxo#-muso
OCHORHOM CeMauTHuecKO! oGnacTn /Oe3 mameHeHnmdh B cooP-
BETCTYOMEM HEYTIOPAZOUSHHOM MHOXecTBe HODM ZECKDUNTOPOB/

3/ BLEAGHME MIM KCKIDUEHHE AECKPUNTODOB C MOCAEAYRIMM U5uME-
HeRHEM WeDBpXMYECKOH CTDYHRTYPH.

JKCNEPUMEHTANEHOS MCNuTaHKe QYHKUMK Te3aypyca, CHOpRAMvec—

KMe MCNpaBlieHudA, HONOJNHEHKA M 38NJNAKKPOBEHHHE CHCTEMATHYECKEE
CpPecMOTPH BCeI'C Te3aypyra MM CeMaHTMYecKMXx olnacTel ciayxa?
ORHOM Uejw: 4TOOHW CEMBHTNYECKAS CTDYKTYpa Nyulie COOTBeTCTBOBA~-
Jo XoPaKTepuCT'iHE JOBMA B €T0 Pa3BUTHUM ¥ A8HHOMY TpaMuaTHuec—
womy onwcahr+ IIfl. CAHBKO poNb Te3aypyca He JONXHE GHTH B 3TOM
CMHCII® BCEI'L: TONBKO JM'.Bb MaccuBHo Opucnocobiswmeidca. Cralumm-
3MPOBAHHAA KIM OTHOCHTENBHO yCToHun38s CTPYKTypa Te3aypyca Oxa=
3HBEET CYUSCTBEHHOe BIMEHME .HE HOKOTOpHe napaue?ps CH¢-a, B ya-
CTHOCTH, HE €r0 pasZAejleHA® NO PASIMYHHM XKiaccaM YacrorTHoCTH.Mo-
XHO Zaxe NpeiBAZeTH TaKofi cryue#h, ROTA8 ONTHMATKSHPOBARHAR CEMaH=
THYeCKAR CTPYKTyPE Te3aypyca BMecrTe C Xapakrepucrmxolt CHd-a Oy-
AYT NOACKA3HBATH HEOOXOAMMOCTP KSMOHEHMR PPAMMEBTHYOCKOTO OmMca-
Bug TIfi nam BuGopa Apyroro NA /cyHecTBeHHOS HSMEHOHEE MOXBT GHTH
PABHOCUABHO BHGODY oTJMYHOro mo Tumy Nfl/.

3axaAnvYeHHBE

Hacroamu#t ZoRNAZ crTaBkX cBoef Heabp BKparTme OOPHCOBATH He-
KOTODHe OCHOBEHe NPOCHeMH NOCTPOeHHS T638YPyCOB ¢ oCme# TOWKM
3peHRsi. fICEO, YTO MHOTMe M3 8TRX NpolneM S8CIYXHBAJR OH Conee
ZeTaNBBEOTO CHOIMANBHOrO H3YUeRMR. [loxa B HAlleM DACHODPAXEHHE e
MHOTO TBKEX paloT, B OCTEETCH BHPASHTH HEJEXNY, YTO TEOPETHKN
no medopueTEKe JASRATH uM B Oxuxalimue rozu GoABmNe BHUMAHHA.

Jureperypa::
A.A. Yepuufi: OGuman MeTOZHMKE NMOCTPOGHRE Te3aypycos, HIH k 5,

1968 r,

0.Seohger, J.Mj¥i¥ek, M.KBnigovh: Selek3ni jazyk a jeho popis.
Praha 1968, -

D.Soergel: Klassifikationssysteme und Thesauri. PFrankfurt/K,
1969.
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Peanue

TeaaypyCcH, HaxoZAMMecs B npsaumodt dopmaibrolf CBAsM ¢ JNSKCHA-
YOCHMMM CAMHULEMM KB8KOI0-JNG0 €CTEeCTBeHHOrO A3HKA, DPacCMaTpu-
BawTCA KAX YACTBHCENEK!IMOHHHX ASHKOB, TUMOJOIMA KOTOPHX KpParko
HayucvyeHna., B odmefl NIOCKOCTM YuTESHH OTHOWNEeHMA MERAY IpauuaTuyec-
KHM ONUCEHIEM MNOMCKOTO A3HKE, CTPYKTypod cnpasodio-u#dopMaUsoH—
Horo (oHza ¥ CTPYXTYPo# Tesaypyca. [IpuBSISHH HEKOTODHE® OCHOBHHE
JNEMEeETH KOHOENOMY AR NOCTPOSHUA TE38YyPYCOB ¥ YKA38HO BINAHUE
JTolf KOHUENUMM H8 CTDYRTYPY Te3aypyca.

SSome General Problems 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 thssaurus. Some prin-
ciples directed towarde a controlled compilation procedure are
proposed.

93 -
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STATISTICAL ARAIYSIS OF DOCUMENTATION FILRES — SADP

Josef MojEiSex™

Btatistical asnalysis of a documentation file is carried out
by two apecial 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 requesta, 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-oute of the gecond prograp /they are 3 in number/
provide much lucid inforu ion on the documentation file or om
its manageable sample, which is used as inmput data.

The procesaing of documents consists in assigning one or
more simple indexing tewms /further BIT/ to each document. The
group of SIT s is called retrieval document description /fur-
ther RDD/ - FIG. 1 A.

The whole RDD punched on s tape serves as imput data Zor
each dooument entering ths analysis. The computing system is
80 arranged 88 to allow simultaneous processing of up to
10,000 documents. -~ FIG. 1 B.
~ As the result of data procsssing we get 3 output print-
ovts and some other information.

The firs% print-out is called a "Pabls ‘of simple indexing
terma” and it is used as an a:xiliary tabls to ascertain an
unknown rank for a known SIT. - FIG. 2.

The ascond print-gut is called "Survey of S8IT functio-
ning®. It is Aivided into blocks, each block being reaerved to
one 8IT. Columas 1-10 iuvolve only the given SIT and columns
11-14 show the relation of the given SIT to the so-called

T UVIEI, Pregue.



O

Aruitoxt provided by Eic:

ERIC

i

- 60 =

concurrent SIT s, which are in combinatiom with it. - FIGS.3
and 4. .

In this second priut-out there is the concluding informs-
tion: '

- average number of RDD's

- average mmber of coucurrent SIT s - FIG. 5.

The last - the third print-out - "REDD Frequency list" -
characterizes individual RDD's. It consiste of pairs of lines:

~ in the upper line there is the RDD written in full -lere
the RDD is composed of four SIT’s

~ in the lower lioe 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 liue, which participate in the given RDD.

This 3rd print-out gives the following information:

- average number of documents incexed 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 importent
data:

- mumber of occurrences of all SIT s

- mmber of all processed documents

-~ oumber of SIT types - FIG. 8.

Eve. a2a8t10on o0f Output Print-outs

The output print-outs offer us rich, well-arrenged infor-
mation on the document file, or more exactly on the processed
sample. They present an objective picture of the structure of
the file. The data obtaived can be used in many ways, such as
for the revision and improvement of the indexing system, for
the objective ascertainment of prinmcipal aud poripheral prob-
lems of the file, for the coupilation of a thesaurus amd so
Ohe .

The relation between rank ard frequency or accumulative
frequency is given by the table in FIG. 11, which is in fact
an extract from the "RDD Frequency list" - /3rd print-out -
FIG. 6/.

. ' 6‘ -~
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Graphical representation of this table is imn PIG. 9.

The axis of ranks is expressed on a logaritbmic scale /see
interval 1-1703/ so that we can study individual sections of the
curve,

The real course of the curves can be aeen in FIG. 10,where
both scales are linsar.

When determining the relation of the lenmgth of RDD's to
their frequency /i.e. to the sise of equivalence clasaes/ we
shall work with a new notion of an ieo-frequemcy group.

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

Rach iso-frequency group is idemtified by two characterie-
tics:

- by the RDD frequency of this group - for instance 24
/2raned/

= and by the interval of the EDD ranks belonging to this
iso=-frequency group.

The purpose of the method is the analysis of RDD’s by their
length, i.e. we try to sscertain how many SIT’s compose RDD s

belonging to individual iso-frequency groups.

The diegram in FIG. 13 graphically presents the left part
of the table in FIG. 12. Bach iso-frequency group is divided,
iz a linear way, into subgroups bty different RDD lengths, i.e.
by the number of SIT s iuvulved in the RDD.

The diagram indicates how meny iso-frequency groups exist,
the oumber of RDD 3 included in each group, and frequencies of
individual RDD's as well as their distribution by length in
aach iso~frequency group.

The values in the right-hand part of the table im FIG. 12
are the basis for plotting the diasgram in PIG. 15, which is a
graphical repreaentation of analysis rosu:dhs RDD !re'quonciu.
This diagram demounstrates the relative parts of the file inclu~
ded in separste iso-frequency groups as well as the distribu=~
tion of these groups by the leungth of RDD’s. It can be used as
a8 nomogram. It preaents, &lso, hcw the file is diatributed
into RDD’s Yy their lenmgth.

The analysis, the result of which indicates the combina-
tion powez of indexing terms, starts from blocks for individual

\f'.-.‘."': i o B 82
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SIT's ~ we process columna 8 to 14 of the second print-out
"Survey of SIT Functioning". - PIG. 3. .

Then in the third prinmt—out ws gradually ficd RDD's with
ranks given in fromt of horizontal limes - examining columns 8
to 12 and merking by circles those SIT s that are participa~
ting in perticulsr BRDD’s.

As an example the following block of SIT with rank 73 ~
PIG. 21 - was proceased.

A graphical display is to be found iun diagrems in PIGS.22
to 24.

These investigationa will allow us to learn a great deal
about related texms or descriptors /SIT’s/.

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 counvemient 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.

OT=
All Tigures see in the Annexes
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COMPITATION OF THESAURI FOR USE IN COMPUTER SYSTEMS

101l N. Rolling®

I=- Introduction

A thesaurus can be defined a® 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., Utilization of a thesaurus in &n information system iavol-
ves & set of rules which take into account the characteris-
tics of the system.

X

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

A few of the earlier thesauri consisted solely of un.tt;enM/,
i.8. siugle words. Some of these acquired significance only in
combinations. Even simple councepts had to be represented by a
combination of uniterms.

Muny thesauri are of the "uniconcopt:" type. Uniconcepte cau
be either uniterass or polytorms, i.e. single words or combini-
tious representing simple concepts.

Frequently co-ocourring uniconcepts and uniterms can be
combiuved to form pre-coordinsted terms of the "subject heading"
type. Mast of todar's thesswxri cowprise both uniconcepts and

T Furopean Community, ILuzembourg
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phrases representing a pre~coordination of two or more coucepts,
which could be called ™polyconcepts". )

it is generally accepted that the vccabulary of a thesaurus
should be homogeneous. Howeve:r, there are » fow exceptions. The
thesauri of the USAC/2/ and MEDLARS/?/,for exsmple, 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 iu combination with the main headings.

X

2. There are three classes of relationships bdetween the terms
of a thesaurus.

' The "optional™ or "indicative" type is represented Yy the
crossrefersence 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 termi/, NT
/uarrower term/ aund BT /broader term/ relators now im use in
most of the Euglish-laogusge 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 coversge than the main entry consulted.

The “"compulsory" type is represented by the refereace A use

‘B. In msny thesaurl this means that tem A must not be wused

and term B assigned instead /"exclusive” reference/. Term. B is
then either a preferred synonym or am abbreviatiom, or a spelled
out version of term A. But it could also mean that term B shouid
be assigoed in addition to term A /"complementary™ reference/.
Such “complementary" references are mostly "gemeric" references
from & specific term to a term of a higher hierarchical level,
and the additional assigmment of texm B is called gensric Doa-
ting.

In a thesaurus where exclusive and complemdntary references
co-occur, it is ne :essary to tag them with dif“erent symbols or
relators.

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

4 third clags of relatora is necessary to represent the
“alternative™ relationships which exist between the various mea-
nings of homographic  terms.

- o
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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 ch-ose which
term he will aseign to replace term 4.

In 8 number of thesaurl the difficulty is overcome by ad-
ding more or less elaborate specifications Lo homographic terms:
REPRODUCTION /BIOLOGY/ is unmistakably differentiated from RE~-
PRODUCTION /COPYING//%/.

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-

.VITY /ELECTRIC/ and CONDUCPIVITY /THERMAL/ can be fourd by an

indexer looking for CONDUCTIVITY, but ELECTRIC CONDUCTIVITY and
THERMAL CONDUCTIVITY cannot. :

Another solution consists in ignoring all but ome of the
meanings o’ @ homographic temm: FRONTS /METECOROLOGY/ rules out
all other meanings of the word FRON! and other terms such as
FOREH®AD, 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 ome of their meanings are
axtended in the form of lengthy scope notes.

x

3. S8tructured vocabularies can be used in

8/ conventional information systems

b/ computer-assisted systems anmi

¢/ fully automatic, interactive systems.

In conventional systems the document file can be arranged
by thesaurus -terms; there must be as many document copies im
the file as thesaurus terms assigned to the document.

If the document collection is arrauged by author nams,for-
mat or in chronological order, a separate index file is prepa-
red which contains, ia the order given by the thesaurus /gene-.
rally alphabeticei/, one sbessect or title oaxd for each the-
ssurus term assigned to each document.

In a “"dual-file" system, the abstract /or title/ cards sre
in mmerical order /direct file/, while a second file contains

66
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one card for each thesaurus term with an indication of the do-
cument numbers to which the term was assigned /iuverted file/.

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

Optionul 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 sutomatisc 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 versionms
of a thesaurus in various presentations is very popular. Compu-
ter-printed alphabetical lists, permuted term lists, inverted
ter:n lists, subject category lists, etc., can be found in many"
English=l8anguage thesauri.

The stocrage of the generic and semantic relationships be-
tween terms with a view to- their 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
end inverted files, again, is practised in all non=conventio-
nal systems, vith 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 a@s access points for retrie-
val by term cooriination. The problem is one of ideatifying
those thesaurus terms waich are explicitly or implicitly con-
tained in the tape-stored starting material. The starting mate=
rial can be a corpus of titles, abstracts or full document
text, or alternatively a set of manually assigued index terms.

67
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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
ivdexing" 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 idemtification of composite thesaurus

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

ce of noa~standard word forms imvolving prefixes amd suffixes,
and by the occasional insertion of non-significant words betwsea
term ocompounents.

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 zases the computer can then be used to pexrform “ge-
neric posting”, i.e. to carry out the informatior transfer sug-
¢ 'sted by compulsory references of the A add B type.

Note that B does not have to be an indexing term. In the
Buratom system, for example, there are several hupdred 4 add B
references for the posting on to terms of 2 higher genmeric le=-
vel, such as nemes 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 gemeric and cumulative termc does away
with the need to include long arrays of altermative 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 mamipulating strings
of alternativea in the retrieval process. .

Generic posting can be combined with a c¢orrection routine
based on the 4 use B references. The correction routine
amounts to replacing the incorrectly assigned term A by its
preferred synogym B.

Iz the Euratom system.this procedure was extended to en-
compass the correction of spelling errors imtroduced by io-
dexers and keypunch operators. The errors detected by thesaurus

-
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matching and corrected mauually can be fed into an "error dic-
tionary™ the format of which resembles that of the thesaurus.
E use A means that every time the thesaurus tem A is again
misspelled B, it will be automatically corrected to A.

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

duced by addition or caission of ome character, subst:itn_xt:ion

of one charactar for another, or inversion of two adjacent cha-
ractars, can be correctad by a separate computer programnme,
which changes, for example, AICOOLS, AICOHOLES, ANCOBOLS aund
ALOCHOLS into AICOHOIS.

Every error corrected by this programme can in turn be fed
into the "error dictiounary™ as an edditional E ues i referen-
ce.

The correction routine using tarm and error dictionaries
can be developed, by inclusion of all pcssible word forms and
spellings end & list of non-significant words, into a programme
for autometic indexing. Experience has shown this approach to
yield better performances than the mewthod using word stems and
truncated terms .

However, the quality obtainable by automatic indexing is
8till largely inferior to that of indexing by spacialists, and
it ¢z only becoma attractive if this shortcoming is balanced
by lowor cost. The major cost component being that for input
rather than computer procesaing, automatic indexing will spread
as the avallability on tape of the starting material, i.,e. thn
texts of documants and abstracts, comes into general use as a
byproduct of publication.Optical charscter - recoguition devices
are not expected to become econamic to tha point where automa-
tic Aindexing would be competitive.

The computer is also used to check the intarnal consisten-
cy of the thesaurus structure. In particular, every time = new
term or a new reference is introduced, a complex automatic rou-
tins chocks that the iuntroduction does not lead to duplica~
tious, coutradictions or continmuous loops within the thesaurus
or between the thesaurus amd the error dictiomary.

8
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III-Effect of generic posting
on thesaurus bdDuilding

The oumber of A use B references in a thesaurus i= 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 authorized
for indexing and retrieval. This makes it easy for the indexer
to find at least one term correspounding to tne concept he has
in mind, but the retriever has to browse through a great meny
RT, NT and BT references in order to assemble all the terms
relevant to the query, i.e. all the terms that the ipdexer -
could have assigned to relevant items. The use of automatic
generic posting radically alters the picture. First,the inde-
xer cau no’ limit himself to assigning the most specific terms
corresponding to the concept to be indexed, since every rele-
vant generic term will be sutonatically sdded. 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-
formence has been the following:

Relevance ratio has significantly increased, since the
indexers are free to follow their matural inclination, which
is to put syatematically more emphasis on specific indexing.

Recall ratio also increased, 'since it is no longer poesible
for the retriever to overlook relevant schific tems in the

i query formulation.
: 4s both indexing and query formulation have become elemen-
tary operations, they take less time and have bacome less

: costly.

The Buratom Thesaurus was ¢ mpiled as early as 1962 as &
i set of equivalent descriptors, ‘ollowing the example of
asTTa’/®/

A great many A use B refereunces were then developed as
o result of the indexing of more than 100,000 absmcta. and

'[mc i :
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the indexers were systematically invited "to use term ® in
preference to term A whenmever pertinent”.

When, in 1564, Buratom’s first computer was used to verify
consistency of application of this rule, it became evident thet
the same inexpensive operation could be used for correcting
errors /E use A/ and for genmeric posting /A add B/.Throughout
the following years, A add B references from new specific
terms /A/ to already existing descriptors /B/ were added to the
thesaurus every time it was felt desirable. The distribution
of the pew references over the subject field was therefore not
uniform. And the descriptor part of the thesaurus remsined vir-
tually unchenged, since many of the modifications which might
have been considered desirable would hsve nccessitated exten~
sive re-indexing.

The situstion is quite different in the field of metallur-
&Y.

The European Community is now considering extending its
information dissemination activities into the fields of metal-
lurgy and, eventually, agriculture.

Preparatory work is being dons iancluding an iaventory 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 oumber of basic rules ani & plan of work were agreed

uupon, and work on the thesaurus atarted in October 1968.°

The following is am outline of our plan of work and the
way we went about it.

8tep 1: Define the subject field to be covered and
make an inventory of existing thesauri and previous terminolo-
gy studies.

Resul t: Three Englisb~language thesauri compiled by
18w’ , csw’ 1%/, ama 18caR’1/; a French thessurus dsveloped

by QNRB/ 12/ 4 a number of excellent encyclopediaa; ths. Metals

Handbook; and the subject indexes of the major sbstrect Jour-
nals. .

Tn view ¢f the oumber and quality of these documents it
was comsidered superfluous to compile a representative set
of terms by statistical analysis of a text corpus.

~ 271 -
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Step 2: Eliminate duplicates from the term collection.

Resul ¢t: From 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-
reately, it msde steps 3 and 5 easier.

8 t ep 3: Divide the subject field into coherent units
containing 100 to 300 terms.

Res ul t: Creation of 37 term subsets covering various
aspects of metallurgy, including materials, properties and pro-
cesses.

S tep 4: In heavily loaded subsets, take special measu-
res to staundardige term selection and format.

Resul ¢: Creation of a rule for the generation of de-
signations of inorganic compounds, ores, slloys and isotopes,
by combination of element names with the words COMPOUNDS, ORES,
ALIOYS, ISOTOFES, etc.

This rule may well burden the printed thesaurus, bdut unot
the user’s memory.

S t ep 5: Display the terms corresponding to each unit
in semantic charts, groupivg comceptually related terms around
their preferred synonyums.

Resul t: 900 preferred terms, defined by their semantic
context, earmarked for descriptor status, with an average of 8
terms clustered around.

Step 6: Define the reference type for each term and
record the roferences for computer storage.

Reesul t: 3,800 descriptors, 1,000 A use B references,
50 A see B1 or B2 refereunces, and several thousands of A add B
! re{erences, on 80-column thesaurus form sheets.

Almost every term bad to be verified in one or more hand-
: books aund eucyclopedlas, decisious about homographic terms being
; the most time=-conauming. ‘
; 4 number of terms were considered valueiess in a thesaurus

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

g retained, generally @s A use B references, in order to achieve
complete sonvertibility betwsen the dasic term 11.1:-/ 7 nvay
o .and the new thesaurus.

ERIC . -
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8t ep 7: Computer storage, consistency check amd print-
out.

Re s ult: All the terms keypunched on 80-column cards,
stored on magnetic tape, sorted alphabetically by first amd by
second terms, resulting im a printed thesaurus amd am "iunverted
dictionary" with relaved terms grouped in synonym clusters.

Duplicate entries, contradictory emtries and references
loops are eliminated in the process.

Step 8: Gemersl revision and verification.

Re s ul t: The display charts were checked agaiust "the
"inverted dictiomary" and given their final presentation.

Term lists and display charts were critically examimed by
several experts; as a result of their comments a number of mo-
difications were made.

The total effort involved in the compilationm of the metal~
lurgical thesaurus by two members of the staff and a smsll
number of experts participating in the project was calculated
at approximately 700 working hours, or four man/months.

Production of the two listings required onmly a few minutes
of computer time using the IBM~-360/40.

The sbove figures seem quite incredible when compared,for
example, with the tremendous effort that went inmto the E3c/>/
or DoD/Q/ Thesauri. Wall’s figures/7/'/13/ 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 mouney/ many studies . were
started on the possibilities of automatic generation of the-
sauri/w/, which by the way, in turn, are costing a lot of
computer time /and monsy/.

Now that the efficiency of automatic posting has beemn con=-
clusively demonstrated, and with graphic display of semantic
apd hierarchic relationships making the compilation of genmeric
references such an elementary operation, there is no doubt that
more and more tr :sauri will be built, ecomor®cally and effi~
ciently, u ' . these methods. '

IV=8imilarity factors

Generic posting takes care of the BT references in indexing
aod their NT counterparts in retrieval. The RT relators,however,

7~
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representing a variety of ill-definmed relatiounsnips, 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 relatiouships in the termimology 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 "gemantic similarity"™ between two comcepts or terms
could be given a numerical value, the computer could be taught
to store and use semantic similarity factors for a number of
/or all/ tem couples in a thesaurus.

The expression A/SO/B might be used to mean that B 1is
semantically similar to 4 to the axtent of 50 percent,and a do-
cument taggsd with term B might be expected to be half as rele-
vant as a docunent tsgged 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/. 80 far these
experimsnts have not been couclusive.

#e therefore consider meking use of mumbers assigned on
the basis of expert judgment in the planned expsriments invol~
viog aimilarity factors.

The basic experiment, of which @ number of variations sre
under consideration, can be described as follows:

A question expressed by the cuastomer 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 becomea

/A « A2/ /B+“32+BB/ c

If, however, the computer knows the similarity factors of
all term couples involving 4, B, and C, it csn be told to ge-
lect sll 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 + 0,8 A2/ /B + 0,9 B2 + 0,6 B3/ c

A document tagged /A, B, C/ would be retrieved with a re-
levance probability /the product of the similarity factors in-

- oy
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volved/ of 100%, ¢ document tagged /A2, B, C/ with 8 probability of 80%,
a documsnt indexed /A2, B2, C/ with a probability of 72%, and & document
indexed /A, B33, C/ with a probability of 60ue )

The computer, using the similarity factors, thus not only retrieves
all the documents found by the human guerist, but produces & ranking of
the selected references according to their relevance probability. This
relieves ithe system operator /or the final user/ of part of his burden and
reduces the total cost of information retrieval.

Similarity factors are expected to play a role in the man=machine
interactive information sysiems of the future.
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ANSWERS T0 THE QUESTIONNAIRE ON THESAURUS PROBLEMS
Grete A.Schanche™

12 A tbhesaurus always comprisea au alphabetically arranged,
and may also contain a systematically arranged display of
evaluated aubject-oriented terms for indexing and retrie-
val purposes.

1b To call a given comstruction 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 AISO-references and USED FOR-references.

‘ b/ The thesaurus must coutain definitions of amdiguous

: terms, for instance by means of scope notes added ¢o
the ternm.

o/ The thesaurus must be aocompanied by a set of rules

i giving iostructions for:

% use of the various gramuatical forms of the words,like

i ths use of nouns, adjectives, adjectives together with

P nouns, use of singular-plursl form and so on,

&

use of accepted abbreviations /like "VIOL aircoraft”
for “vertical take off and landing sircraft®/,

use of symbols like - , //, greek letters, “per cent",
2 "degrees centigrade® etc.,

§ use of trade names,
use of geographic names,
use of technical slang,

X gtudieselskapet for Norsk Industri, Oslo.

Q
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combination of einglé terms in the thesaurus to complex
terms bty indexing and retrieval,

direct or imverted entry of complex councepte co'nsiatzing
of more than ome word /like "fluidized bed" and "bed
fluidiged"/,

the candldate terms must be evaluated by e eubject epe-
cielist ae well as by e linguist.

The abovementioned are the basic principles of thesaurus
construction. In addition to these there are other prin-
ciples - the fulfillment of which give rewardiung advan-
tages to the thesaurus ae a tool for indexipg and re-~
trieval:

A structurization of the thesaurus by meana of a hierar-
chical 1listing of the terms or by a listing of dbroader
term /ET/ - varrower term /NT/ reletionships between the
terus.

Such a stracturization will cause secondary practical
effecte on the thesaurus by giving possibilities for
preparing alphabetical lists for groups and aubgroupe
within special fields. These may, besides serviug their
main purpose /indexing end retrieval tool/, be of value
for studying the depth of indexing by meaus of word fre-
quency studies. Such studies will in turn contribute to
the development of the thesaurus towards an optimaliza-
tion of untulne,s_.l‘hu means that the thesaurus con-
tains @ minimum mmber of rarely-used or too-often-used
terms and & maximum mmber of relevant terms. It means
further that the thessurus ahould be supplied conti-
nuously with new evaluated terms and should be freed
from obsolete terms by continuous deletion. This last
point is in sccordance with rapid technical development
within the various special fields.

1¢ The elements or factors which influsuce ths comstruction
of a thessurus are mentioned in 1b. Beaides these factors,
the aim of the thesaurus ougit to be considered from case
to case; whether it is going o serve a "polytechuical®™
/several bdranches/ or & more specialised field, whether it

7T
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is golag to serve one branch /company/ or ome subject field
and whether it l1s going to serve as a tool for both index~
ing and retrieval purpcses. It is also important to evalua=-
te the desired depth of indexing from case to case. This
in turn will iofluence the thesaurus counstruction.

The degree of complexity and the number of {nformstion
‘items /terms and various presentation forms of these/ have
to be evaluated in connection with the aim of the thesaurus
/anawered in 1¢/, 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.

When applied to the use of the thesaurus for coordinate in-
dexing and retrieval, the existing definitioms found in
recent literature aud used among documentalists /something
like the definition given above under la/ ghould be guffi-
cient. If the thesaurus concept is to cover broader usies,
its definition has to submit to further analysis.

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 imstance within scientific informaticn as a whole,such
as for authors editing reports, journal articles, for lib-
rarians in their choice of keywords for all kinds of acien-
tific library material, etc.

The most rewarding way of colleoting terms for a thesaurus
is no doubt the compilation of eveluated terms from current
indexing of new literature in the field in question, be-
cause this gives least "nolse” with regard to artificially
and seldom-used terms. It gives the current up-to-date
lapguage. In this work there are obvious advantages inusing
a computer when it comes to alphabetization of the word
collection, for preparing ¢lphabetized subject field lists,
for comstruction of hijerarriaical counectioms,for production
of inverted lists, permutaved . lists, for word freguency
atudies etc.
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Of the topics mentiomed in the questionnaire the f£irst is-
in our opinion the most important, i.e. the classifica-
tion of thesauri according to branches/subject. In fact
botha of these classifications can be of value.

A company thesaurus usually ought to be a "branch™ the-
saurus, While a thesaurus for a scientific imatitution
ought to be more aubject-orieated.

A descriptor is a preferred keyword /term/ which in a
semantic hierarchy has a place which may comprise a larger
concept f£ield than the one which is covered by one single
keyword /term/.

The answer to this question is given under 1b.

The auswer to this question is given under the last pert

of 1b.



O

ERIC}

Aruitoxt provided by Eic:

:
H
i

!
i

R AN I Ty ) RS I

T

RECOMMENDATIONS FOR THE BUILDING OF THESAURI
IN BCANDIFAVIAN LANGUAGES

Regler for bygging av thesauri pa m:rdi.skcs'Asp::akx

Extract ian t¢ranslation

Henoning Spang—ﬂamssen’x

As to genmeral points of view and as to order of presenta=—
tion, the recommendatious are in accordance with the Thesaurus,
Rules and Conventions found as Appendix 1 to the Engineers
Joint Council's Thesaurus of Eogineering and Scientific Terms
/Yew York 1967/,

Pefinitions:

By a document is meant the smallest bibliographic unit rel-
evant to e system of registration and retrieval.

By @ keyword is meaunt any word or composition of words ap-
propriate in retrieval fox the characterization of the content
of a document.

By & descriptor is meant /1/ a preferred keyword that /2/
within a conceptusl /semamtic/ bierarchy takes up a positior
that /3/ nay cover a couceptual field larger than the field
covered by an individual keyword.

Purpoﬁe of & thesawurTuss
A thesaurus serves the purpose of ipdicating the translexr

S ——
X 1y the Working Group for Thesaurus Construction,Scandinavim
Council for Applied Research /NORDFORBK/ « )

XX permarks Tekniske Bibliotek, Copemhagen.
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of keywords /found in documents acd in retrieval queries/ into
descriptors accepted by thé information store of a aystem of
res:l.sm'tion' apd retrieval. '

Contents of & thesauruss
A thesaurus obligatorily compriae's an alphsbetized 1ist.

This list should include &ll 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 ipdex, in which the descriptors are ar-
ranged according to categories /facets/;

%/ a hierarchical index in which descriptors having BT-or KT-
references /cf. C-1/ are arranged hierarchically below the
descriptor having the brosdest meaning /covering the bro-
adest conceptual field/; ’

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

Selection of descriptors: T=1
Descriptors are selected in accordaunce with their wuse in
documents for indexing. In addition to all comceptually impor-
tant words, forming the core of a thesaurus and being closely
affiliated to professioval terminology, descriptors may include
names of persomns, institutioms, projects, locations, etc., and
furthermore oumbers, oumerical intervals, and other kinds of
identificatory symbols. Bven bibliographicel indications may
act as descriptors. i
The usefuiness of a descriptor depends on
/a/ whether it is 1likely to occur in retrieval queries as an
element conveying information;.
/b/ whether it can be given a meaning distinguighable from the
meanings of other descriptors;
Recomm. ... Scandinuvian lang, =2
/¢/ whethe * .t can be given a defimable meariug of general un-
‘dersta’ .abllity.
Not useful as descriptors are words
/a/ never occurring in the relevant documents;
/b/ occurring in any document;

Ty, {‘/ . g - 81
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/c/ uever ocourring in retrieval queriesg

/4/ having & vagus and undefinable meaning;

/¢/ having & meaning very close to thet of some already-sccep-
ted deseriptor. '

For descriptors the Bingular of nouans is
used. * - : ~3

Instead of distinguishing in the way of Buglish bduilding
and buildings, indicators of content should be used when neces-

sary, e.g. building /process/ versus building /¢ bject/.

Indicators of countent: - T=5
In cases of doubt as to the mesuning of a word to be accep~

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

ding an iundicator of coutent /a scope note/. The indicator is

given iu brackets, but forms part of em dumwo:. The tol-

lowing cases deserve mention:

/1/ Cases of homouyny, e.6- hsulh /m.mm.u/ and !m
/plapet/.

/2/ Cases wherse a m'h commonly used bath lo? @ process aad
o:awodutornprapcrty/ct.!—}n‘bm/.. o

/3/ A composition of words msy have diffsrent meauings ucordug
to varyiog asmentic ahttou ‘between the componsnts, and an
indicator of content may thus de desiradle, o.g. - . Buoglish
MMM versus nm_mlm
JscoldnE of water/.

/4/ Trede merks end possibly oelnr nanes uy uod an uuueion
of the kind &f article in question and/or of the fact |that
tln ane uqmuuunmeommuuu

co-plo: doletipto:l /pro-coord-

‘insted descriptors/s S heqq

Ususlly deseriptors should be chosen in nccomm with the
terminology found in the :olmne litersture regariless of the
nmber of words used um to express the cpum(eb weauing/ |

. % me rules mdhntulumuﬂnhuﬂwtm

umuuummnaum B

Lot - ' -
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in question. However, many potentiel descriptors seem to ex~

press concepts that are combinations of two or more  other

/potential/ descriptora. In such caaea a decision must be made

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

treatment as a combipation of descriptors.

Spacific, complex descriptors often facilitate the re-
trieval of specific information, but increesing the number of
descriptors gererally increases costa of indexing. The use of
individual /not complex/ descriptors by indexing, and combin-
ing them during retrieval, permita a smaller thessurus and of
a more consistent terminology.

‘ _Recomm. +++¢ Scandinavian languages '~3

/a/ A specific, complex descriptor should be set up, if rele-
vant and more general descriptors are mot found in the
theaaurus in question. In order to be relsvant a combina-
tion of more geueral descriptors must comprise at least
one descriptor that is a member of the same hierarchical
clasa as the specific coucept.

/o/ A specific, complex descriptor should be set up, if the
specific concept is itself frequently met with,or if oue
/or both/ of the more genmeral descriptors is very frequ-
ently net with. )

In casea of doubt it is advisable to set up the specific,
complex descriptor, at least tempoararily, 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 references: C=1

Ths connections betwean the descriptors and keywords wi-
thin a theaaurus are indicated by 5 reference symbols having
fixed meanings. In thesasuri in the English launguage the most
widespread symbols are /sbbreviations of4 English wards

USE UF /used for/ BT /broader tem/ NT /oarrower texm/

BT /related temm/. C

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
syabols, or /2/ to standardisze - if possible - new, figura-
tive symbols, e.g. ‘

~ 83 i -
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> < A v/
for USE UF BT NI RT

where A and V are to be read as letter aubstitutes for arrows
pointing respectively upwards and downwards.

JMore detailed definitiouns and instructions with examp-
jes for the 5 types of reference are given in the original as
sections C-2 to C~9. These, and rules for alphabetiziog /8ec=
tion A-1/ are omitted in this extract; from the numbering it .
will be seen that even sections T-2, T-4, 76 to T™=10 have
been cmitted., This translated extract teuds to cover pointe
of particular interest as to principles of thesaurus comstruc~

tion,/-
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FROBLEMS OF THESAURI
Jift Toman®

The questionnaire does not contain qiuat:io which most
probably could incite the participants to discussion - namely
questions about the problems and the disadvantages of these-

: uri. As the host has invited us to add freely new points to

\ the questionnaire, this paper trics te concentrate especially
on both these aspects., In order to keep to the order o items

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 sotivities of librarians end
information specialists is to index or classify the informa-
tion materials, i.e. to express the topic of documents triefly
by means of terms /called subjeot headings, uniterms, des-
criptors, key-words etc./. The terms reprvsenting the topics
of documents can be arranged either alphabetically=- accarding
to the extermal form of the tem - ar 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 avdering systems, namely =
alphabetic indexing systems /like subject headings, uniterms,
thesauri of descriptors, key-words/ and systematic classifi-
cation systems /both traditional and faceted/. '

In Buglish there unfortunmately does uot exist a bdroad
term far the two marrow terms "indexing®™ and “classification®.
In Csech we use the broad term of “ardering systems® /simi- :
larly the Gormans use the expression "Orduugssysteme®/.

% Csechaslovek Academy of Sciences, Pregus.
O
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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
systen.

ad 3. Role

In couventional information systems it is immedistely
evident whether the catalogue is alphabetical or systematic,
because the records in the files are arranged in ome or the
other way. In a mechanised system we cannot Judge the charac-
ter of the ordering system accordinmg to the arrangement of
records. Most frequently their arraugement on magnetic tape
is chronological.

Indexing and classification
fulfil an important role-=
namely to arrange the
records in storasge

Every classification system uses systematic tables /syste-
matical display of terms/ and an alphabetical index /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 tha 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 Elginore confe-
rence in 1964 and at the Becond Anglo-Czechoslovak Conferen-
ce of Information Specialists ir London in 1967 I shall repeat
briefly the main ideas of the ar ering principlea and the-
theoretical considerations connmected with it:

i ' a3b
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Every orde system is governed by s combination of aifferect
order iples, whether alphabetical or systemstic.

Rearly every ome of these principles is in contrast with
another principle:

Principle Contrasting
Primciploe

alphabetical arrangement systematical an-anéement: of

of tems terms
uncontrolled dictionary controlled dictionary
no hierarchy hierarchy
open-ended systea closed system
precoordination postcoordination
alphabetical display af terms systematical display of terms
/tables/

Iz additiod to this there are two principles which hsve
no antitheses - the principle of categories and the primciple
of expressing terms by notation. Both these principles are
characteristic of the classification systems,

The chief idea expressed in the paper presented in London
wag, tbat there was a geperal tendency of these principles to
merge and thst the best solution seemed to be achieved by the
ayuthesis of neiples:

Uniterns have no hierarohy, while UDC uses a strong hierarchy.
Neither an excess nor a lack of hierarchy are good. A weak
hierarchy therefore seems to be the best solutiop.

An uncontrolled vocsbulary has great disadvantages, but
sinilarly a controlled vocabulary - ss we all feel - very
often has the disadvantage of a Procrustesn bed. Ip Ry opi=-
nion there will be a general tendency to add uncontrolled
wo to _the reco c them “explicative words® g
they have no gejective power /no search cem be made on their
basis/. We have intyoduced these words in our INDORES mecha-
nized information system, and tley serve us well. They are
very important in the camputeri:ed systems where bibliography
bas replaced abstracts snd wher. the strict wse of & control-
led vocabulary endangers the understanding of the ocontent of
a document.

87
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Precoordination or postcoordination = that is the gquestion.
In judging this problem we must introduce into our counsidere~
tions the guestion of whether the ordering system is used in a
bound index, in a file or in a multidimensional medium like
peek-s=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 way of judeipg

whether to precoordinmate or postcoordinate is to ask: How will
the user seek the information? If he is likely to request a do-

cument about the "circulation of jouruals®™, he must be given
the possibility of searchiug under this precoordinated complex
term. If he is likely to request also documents about the "cir-
culation™ of ccher materials, it is necessary to enter this do-
cunent also under this postcoordinated term. 4nd if he is not
likely to demand the records about "journsls” in general, we
shall not claasify it under this term at all. This way of sol=-
ving the problem also meana a synthesis of two principles /pre-
coordination and postcoordination/.

Last but not least come the two auntitbeses = 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

usiog both an alphabetical index of terms and g8 syatematical
display /tables/ in every ordering system.

However, within this, pynthesis can ed even in the
ordering system itself. We have dome ao in our faceted classi-
fication in the INDORES information system. This faceted clas-
sification consists of four categories. The clasaes in the
categoriea are arranged alphabetically according to tha capital
letters /which were chosen munemotechnically/. The terms in the
clagses are also eXpressed by mnemotechnical notation/in small
lettors/ and again arrangsd alphabetically. The system 48 @2

faceted clesgification with alphabetical arrangement of clssses

- apd_tezms.

‘ . ;' ‘,f‘_88 il"*‘
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A1l the cousiderations abdout
ordering principles apply DdDoth
to alphabetical systems and

classiftications . h

ad 5. Interbraanch relations

Thesauri are specisl ordering systems; this is their great
disadvantage in comparison with universal classification sys—
tems like D.C., U.D.C., Soviet Bibliographical-librarisn Clas-~
sification, Library of Congress classification etc. I doubt
whether a univeral thesaurus could be built for a simple reason
- when & thesaurus consists of more them 600 - 1,000 terms,both
the indexer and the user lose the aurvey of the thematical con-
tent of the iunformation system. A larger system weeds uncondi-
tionally thematical tables /or at leaat maps/.

Although one is aware of all the drawbacks of different
universal classificatiouns, it is at least certain that they have
oot the great disadvantages of all specisl thesauri- the problem

na and t roblem of a a. o . )

In every theasurus the terms for marginal topics /chemistry,
physics, mathematics/ must be intrcduced again and again /always
in a different way/. There is no compatibility, although somany
thesauri need theee terms. Bvaluating the situation in Europe
now, one Tealiszes that the only coordineting factor im the ne-
twork of iuformation centres -~ international and universsl cla-
ssification ~ is disappearing and the network is disintegrating.
We are ¢ $0 an atomising stage - every branch and every na-
$iop /4n ihe came brepches/is copstructing its own thessurus,fhia
is & problam of capital importence. On the other nand the intro-

oR of L3 S BYE % QN : 22 = 3
dzz ~ and 8 special ordering gystem /whether it be the thesaurus
or s faceted classification/. How to eolve this problem? It is
certainly one of the greateat problems of this apd other confe- :
Tences on the problems of ordering systems.

¥y perscual opinion is that we Decd e gensral classificacion

Pl

S R L

ays a bove the special ordering systems /both

thega and faceted cation ip ind ual dbranches of

bumen kuowledge/. From this universal claassification, which
-

- -89
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‘would not ¢o0 into grest detail /this would be the tesk of spe~

cial syste 3/, wo should use the terr’ for all marginal fields
and all the auxiliary terms.

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 years to
construct a new system of universal faceted classification. And
reconstructing UDC for this purpose would also demand great
efforts. It is obvious that besides this, it will be necessary
to _stste genersl principles for the coustruction of special or-

dering systems.
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BUTLDING OF THS THRSAURUS

David C. Weeks™

Two principal considerations in approaching the task of
thesaurus bullding are: the domain which is to be represented
and the acurces 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 & random pattern and geek
means of overcoming those limitations. Influences helping to
reverse this tendency atem from an awareness of the frequent
overlap between domains or even disciplines and from s growing

i need for system-to-system communication.

| The lmpact 72 theae iufluences is apparent when we consi-
der the elemeuts that cumprise the lauguage of a thesaurus de-
veloped for a specific application in & discipline. Note, how-
i ever, that the discipline is moat probadbly a aubdiscipline of
: some cozprehensive discipline. This is largely s reflection of
! the trend;towards systems serving narrower fields but treating
i them more inteusively.

In these circumstances, a discipline-oriented thessurus can
be expected to contain four vocabularies, each essential to the
literature of the domain and the rctrieval interests of its
users: :

. the core concepta and terms of the discipline - the langu-

age easential to research and communication, descriding the :

objects of concern and activities of the practitionsr. !

« the major discipline of which this domain forms a part ~ :
the acientific hiesrasrchy illustrated Yty the domsin of

% George Washington University BSCP, Washington.
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entomology Which is @& sub-set of imvertebrate zoology -

20010gy~bi010g&y .

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 sufficiemt
detail, the theseurus cannot be effectively employed as a tool
for information comtrol. It will fail to.provide access to the
varied topics contained im 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 sund ba-
larn - .hich are so essential to conversion from one system to
another and for one system to complement another. Another meams
to the seme end would be the development of standard compounents
which could be incorporated iato several thesauri, since the
non-core elements are common to a mumber of domains.

Both possibilities require the combined efforts of spec-
jalists 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 thesauruys is becoming a common name for any infor-
mation system, indexing scheme or language. At the same tine,
the coucept 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.Oun thr question

S92
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of methods of compiling a %hesaurus, there are at least three
principles that must be considered in every instancc. whatever
technigues 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 comstruction.

Two conventionsl methods have been used for the selection
of terms. One method is the use of existing dictiomaries and
other lexical aids. This approach, more likely to be used for
a discipline-oriented system, tends to produce a get of terms
that is representative of eccepted usage. Tferms are likely to
be relatively stable and to reflect a concensus of definition.
Most disciplines have a number of technical 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-
liged" and lacks the dynamic quality of current usage. Buch a
thesaurus may be difficult to relate to the language of 1li-
terature or the patterns of recourse characteristic of poten-
tial users.

A second method -~ extraction of terms from & selected
sample of documents ~ uses primary rather than secondary so-
urces. Thesauri built from the language of literature are mare
current, but risk the need for more frequent ameundment 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 theaauri counstructed from
literature. v

The purpose of the thesaurus is &nother isaue that is es-~
sential to its comstruction. Those iuntended for applicationm
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 misaion and functions. While a core of
terms should be similar for a givem discipline and a related
mission, considerable difference is likely in the peripheral
vocabulary. The two varieties are probably not interchaugeanls
in application.

M 593
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4 third consideration in methods of compilation is the
question of structure. In scme instances, the structure is
built first and terms are selected and assigned at the time
of entry. Ounly in this way can a valid and workable thesaurus
be constructed. Reversing this process and duilding & struc-
ture after the terms are collectsd creates an unsven and
imbalanced structure not truly representative of the topical
universe it is meant to define.
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SOME FRAXTOSEMIOTIC FROBLEMS (F SCIENTIFIC INPORMATION™

Tadeusz Wojcik™

Praxiosemiotics /the theory of optimal sign/, praxiolinguis-

‘tics /the theory of optimal language/, the classification

theory, the theory of the designation of the message /the entry
characteriziog the message/, the theory of automated informa-
tion retrieval - all these branches of science play an import-
ant role in the developanent of scientific information amd its
theory. ’

In my report to the conference I preseut the principles of
ay work on formal aspects of the general classification theory
and the theory of optimal language. I hope these consideratioms
will in soms way stimulate the development of the central prob-
lem of scientific information, i.0. the thaory of retrieval

languages.

* uis report is based on T.Wojcik: Prakseosemlotyka. Zarys
teorii optymalnego znaku. /Praxiological Semiotics. An oute
.115%;0 “259 theory of the optimum sign/. Warsgawa, 1969,

PP . .

XX warsau Cniversity, Warsavw.
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4, General description of ¢the
processes of information

end cogunition

I pave subdivided cognition into sensory, symptomatic and
sigu-measage as successive steges of cognition, terminatiog

with the exclusively human atage.
The main problem is that of message which is a tool for

converting an uninformed man, animal or machipe into an iunfor-
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, OT larger

fext, photograph, portrait, map, graph, & chair tipped against
a table in a cafe to indicate the place is taken,a doorbell,

etc.
A message pay act in diverse fornms and especially as sound

end 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. t:o' its sender or creator,
3. to ‘the reality romsunicated.

These postulates are compared with the corresponding postu-
lates of the optimum tool in gepnersl, which in this case is a

message.
The postulates of the optimum message are the following:

1. concerning addressee of the message,
X 1. caximum access /in space snd time/,

2, maximus perception of the form of message,

S
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3. maxizun clarity of message;

2. concerning the sender or creator of th: 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 ths
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 ie the classification of the set
of oomponents of message M. The postulates for the cptimum
code are: maximum reconstructability of the message from, the
components of the code, maximum perception of the elements of
the code, and maximum ease of lsarning its elements.Generally
speaking, the optimum code of message M is that classific:-
tion of a set of elements that is necessary and sufficient
t0o make the message Lk optimum. This is the postulate of
isomorphism betwean a set of elements Of the reality described
and a set of elements of a code that satisfy additiomal
postulates with regard to the addressee and the sender of the
message. A one-to-one correspondence is a particular cimmple
of imomorphism.
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2 Classification codes

Classification codes are codes of classification messages

/i.e. classirication/%.

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 5 with respect to features A, By...N. The columus of
the table will contain successive modifications of the features
A, Byeeey N/see Fig. 1/.

~ classificandum

P .
'|: A B v N =-'criteria of classi-
2 fication/nonprecise/
1] 1 - n
—— 'l ——
i - general forms of cri-
0 l' Ay B, oo N,2ob teris of classifice-
1 tion
L1}
1w A B, N,
I - grecised /detailed/
1t N orms of criteria of
2y A B, cee 2 p classification
L /modification/
]
s00 " LR ] LR LR ] LN )
" ~ criteria of classifi-
l': wA wB b WN cstion in precise form

#ig. 1. Table of Classification Assump-~
tions /formal structure/

We may make different clasaification codes by tramsforming
the components of the table. It is sufficient to show in ad-
dition the substance of the claasification /motation/. This may be
the codes of a "tree™, a table, a group of words, letters or

digits, etc.
I have enclosed, in brief, & method of meking an ordered

classificati > message in a positional digita. n otation which is

T he author has described the classification code in a much
more complete form in his book Zarys teorii klasyfikacji. Za-
gadnienia formalme /Outline of the Theory of Classification.
Formal Problems/, Panstwowe Wydawnictwo Naukowe, 1965,184 pp.

L. [
[N ‘
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a particular example of the naming notation. The symbols con-
sist of digits which are detailed numbers of linmes including
precise forms of criteria /modificationms/. 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 orcered classification
is called systematization.

The components of & message /parts of a classification/are
placed in a permanent position in relation to ome another 80
that the classification message will be ordered.

Directives for making an ordered classification of the set
P with respect to A /in detail: Ao' A.],...,Ax/, B /in detall:
Bo' B1, seey By/, ves I /in detail: No» Nys» oee Nz/z
O. Make a table of classification assumptions of the set P

with respect to the abovementioned detailed criteria

/Fig. 1/.

1. Make an ordered Cartesian product of gets:

FPx /AO’A1' XX X) Ax/x/Bo,B.],.--, By/ X .../NO’N1"..’ND/

which are mentioned in the table of classification assvmp=-
tiouns.
2. Eliminate the elements of the Cartesian product where the
diglt O precedes every other non-0 digit /e.g. 011, 201/.
3. Iosert the resulting symbols into columns containing the
! same number of non-0 symbols,
in increasing order, aod keep the order of the Cartesian pro-
duct.
By following the above directives in order, we get the fol-
lowing resuits in the case limited to 2 modifications,each with
three characteristic criteria:

e et mann ey

EARRN

Directive O
¥ | a B c
0 o 0 0
P 1 ! 1 1
2 2 2 2 2

Pig. 2.Table of Clasaificatiou Assump-
tions /digital notation/

Q &
K ! -
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0 is the symbol for a classification criterium which is

disregarded in a particular case.
Directives 1 and 2

P 000 P 100 P 200
P 101 P 201
: P 001 P 102 P 202
: P 002
P 010 P 110 P 210
P O P 111 P 241
‘P 112 P 212
P 012 ‘
P 020 P 120 P 220
P 021 P 121 P 221
P 022 P 122 P 222

Fig. 3. Cartesian Product. The elimipated
¢lements are framed
A set P of cloths from s textile fsctory will serve as
an example.
; The set is classified /systematized/ sccording to the fol-
t lowing criteria:A: substance of cloth /patural, synthetic/, B:
thickness of clotn /thin< 0,1 mm, thick>> 0,1 mm/, C: color of
i cloth /natursl, dyed/.
5 Bet tsble of ardered classificatlon assumptions is the
following:

{

; Directive 3
‘!' - Ordered i - PP

g ’ Two dimenaional form

Ove dimenslon- Degrees of systematisation
a form
o L

P 000 P 000
i P10 P00
! P10 P10
PmM

P
P 120 P 120

P

P20 P 210
P . P
P T rue

rm . ;::_ Fig. 4. Systematization Message
in a Positional-digital Notation

O
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Crtieria of clessificstion
Oloth
» oy B -0
Substanos Thickness Oolor
" .
1 saturs). ™ iyt
‘g aynaihelle thiek dyed

Fig. 5., Table of Classification Assumptions
/example/

The classification componenta of the different cloths are

as followa

P 000 = cloth /systematiged aet/,

P 100 = cloth of natural substance,

P 210 = thin cloth of synthetic substance,

P 121 = thick and undyed cloth of natural subatance,
P 002 = ayed cloth.

The table claasification is a particularly useful form of
claasification measage. It has been widely applied to the claaai-
fication=terminological atandards in this count:ry aince the
numerical notation is brief.

3. Language codes

Praxiological linguistics is a part of praexiological aemi-
otica.The language is a8 classification of a set of aentential
mecaage elementa. The optimum latguage contains exclusively the
neceaaary and sufficient componenta for the optimum sentential
neasage to be in as aesthetic a form as possible.

Two main tagks of prax .ological linguistics are:

1. The task of cognition faciliates resesrch on the basic lan-

. guage function on the basis of the simplest construction

« /praxiological model of language/. Such 8 coustruction would
also facilitate a deacription of natural languagea which may
be hypothetically regarded da 8 deviation from the model.

2. The practical task of direct utility ins
1. research on problems of machine tramslation,
2. reaearch ou the creation of the optimum language.
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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 & better picture of the warld, thus belping men to
function much more efficiently intellectually. The problems of
praxiological linguistics lie within the field of imterest not
only of logicimns and linguists but alsc praxiologists, cyber-
neticists, psychologists and socliologists.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 phono-graphical structures. Next come the gener—
al priociples of building the semantic structure of notion
groups, the content-strucvure., The last problem to solve is bto
establish a one-to—-one corresponience between the formal struc-
ture and the content.

Particular consideration should be devoted to the syntactic
structure of such sentential measage components with increasing
degreea of complexity, es an element of a word /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
get of imstructions on how to meke gentences or phrases at dif-

. ferent degrees of complexity out of their lexical elements. The

algorithm also concerns the making of phometic structure of the
language. Thus the algorithm is a formal instructica on how to
form language expressions. The classification method also touch-
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
researck. Such . research ahouid concern the entire set of no-
tion groups charecteristic of different tranches of science and
reflect these notioms in the forms of the optimum langusge at
the formal, that is, syntactic and phonetic level. Thus the
algorithm can only coucern the formal aspect of the language.

The optimum langusge modél corsists of the following parts:
1, the classification algoritim

1. of the syntactic structure,

2. of the phometic gtructure,

o5
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2. morphemes,
3. examples of gsome semantic solutions,
4., the main priociples of & 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 compounents, and an instruction how to make
the ordered Cartesian product of the elements of the table..
Fig. 6 shows an outline of this algorithm.

W..
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c

!

Message components

4
P4

I

B

r

l

tion /message/ /for table C/:
CATBX eoa N

Fig. 6. Table of Classification Assump=-

tures by substitutiog the variables accordingly.
The syntactic algorithm can be obtained in the form of one
table of assumptiouns. However, it would be very lerge 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 campound seutence; one for the simple

can get an algorithm of the syntactic or phometic struc-

oue for the compounent of a phrase or word, re-

sentence; and
gspectively.
Components of the sentenco
C Charac- 8imple Elmple Simple
* terizer sentenoce oentence {Confunation sentence
4 B [+ D 1 — X

14

Fig. 7 Table of Classification Assumptions /compound sentence/

.,
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Each of the four tablea helpas to odbtain two results,

namely:

1. A group of general atructures of & definite kind - symbol-

2. A group of lauguage expressions of a definite kind - subs~
tituting an appropriate expression for the variabdles.
The group contains 4 032 possible sentence structures,
An algorithm of the phonetic make-up of a syllable is
based on a table of clasaification assumptions like the one

below.
" of of & slmple
5 * Bakjeet ~Object Phease
;3 . Nominstee 1  Bewtr . Nominator Time-Space
! 5 E , Quantificatum l&l“m Quantificatum
eV E Dawrutor | & | g | avetvator g 3 | Auvdberr | ¥
' f E 1 2 -4 - 1 e é 1 s g E o
v e T e s ey (e e | x| 2 s el s | e
| i ;1:_1-;-‘—0—7 E|lr o |l 8| 1 {& 2| Mi5 |0 ®
o | |
B O O T A —
N
- 'l

i
l

Tig.8. Table of Classificesion Assumptiouns /aimple sentence/

Indicator Word Tadiestor Word Indicator

Attribator Attribator Atsribattor

™ Quantiger | COWRNNOR | o otiger | Oomivmcticn Quaatier
4 B ) » ~

1
(4

|
i 0
i
|

Pig.Y. Table of Classification Assd\n}pcioqs /phrage component-

. - axtende

517104
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A syllable cunsisting of two initial and two final conson~
ants is regarded here as the moat complex. There are the fol-
lowing types of syllables /here O stands for a vowel and 1,
for a consonant/:

00=1-00 O
00-1-10 01
00-1-11 011
01-1-00 10
01-1-10 101

01=1=-11 101

11-1-00 110
11=-1=-10 1101
1M-1=-11 149011

i ‘ Word Componsate
H
i |
; Semantic preclalonsr Bemantio practaiover
" fiem 1 Boot Bewm F Syntactio pre-
q {Bad) claloner (Byat)
| Bem I, Sam Iy Sem I, | Bem I3
} 3 4 e B r G M N
] t
° )

! ! !
[ ‘ ! i i }

!‘ ‘ | i i
Fig.10. Table of Clessification Assumptions /word/

Phrass i
0 R
: i | uu l m | un : H ; 1
t o ! na 1101 1317 L T
: » ! om } 1001 ' 1001 ' i j
‘ ! 1no nw | me ! |
we | uw | nw | ! X
: | 100 | 1000 | w00 | ' |
; . i o000 | i f

‘ Pig.11.Group of structures of Simple Sentences

ERIC | -
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L4 3 g 1 1 [] [
4 3 [ D 2 » [ ]

Fig. 12. Sylleble

‘Such is the thorough 6escription of the classification ale
gorithm of the formal atructure of the optimum language: the
syantactic and the phonetic structure.. :

The grammatical morphemea are the following sets:

1. characteriger e.g.: it's so that, it'a not so that, let it
. be so, is it ao? . ' '

2. aeatence conjuction e.g.§ or, and if... then, if only,

3. quantifier e.g.: 0,1..., certain, every, few, many,

4, wordconjunction e.g.: or, and, nor, together with,

5. ayntactic pi'ecisioner e.g8. ¢ object, feature, relation, man-

ner, place, time, ' )
6. aemantic precisioner e.g.: ~-ness,-Xy, ~-ism, -10gy, etc.

T nave given some specimens of lexical morphemes in this
account.
Namely: the table of ayntactic precisiouners and some semantic
precisioners /relator precisioners, basic and -auxiliary/, pre-
cisiomera of gracat” -u, relator precisioners of sttributor
/some spec*nens/. . . '

Besid s, I have given the table of personal proncuns and
8 few quantifiers /numerals/. ’
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Seatencs function of word
Tatacts trpe of "; Dusigasting Atteibutiog Punction
. tor Attsibotor Coujunetion
Quantiter
Word Sentonoe
g Object marker Object
Object ¥ ; % o ; .
Featurs Ed .
‘ E Described 5 = |markerofanobject | S |, - Fostar — -
%l § : -t
E ‘E Desaribing 8 ] Feature marker of § Attribator of type of
& state of relations; - type of existenoo ! exiatenss
‘ & kind of exaenoe : -~ 2 -
L3 ¢ o Im;w bz sound Bome precis are oull (for a few fesieal groups). ‘m oext exemples

are derived from Latin).

Fig. 13. Syntactic Precisioner

{ Symbol
! Sernantic preclsloner of relator (basic) i
% Type of cxisiense Number of phyases
i 3 2
1 General (to exiet) ) ~-ls -ale
2 Geseral (tc funstion) -l -al-
3 g Tedependent (o change tato) -
‘ -§ o ective (to change iato) -
5 ’ pasaive (10 be changed tato) -
[} Extra-funetionsl (S0 be &...) - -

Fig. 14. Semantic Precisioner of Relator /basic/

Examples (derivatives of ,term")

; termi -~ temperatare buwterman  — to oool”

: Mm'.-:.l: - pulermon  ~ to freese
pulormvi ~ pulermajno - froeser
polcrmi =~ cool baterman  — to sir-condition
batermi — tepid - bitermajno  —

i biterni ~ hot puisrmato — frosen substance

: pilermi ~ heat putermani  — fieszing process

; potermi ~ warmth oto.

Q - .
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Abso'ute gradator Comparstive gradator
Ity L) [ < *

3 very amall »” ol the smoallest is
quite small » oo < )
Medium b L) ' Equal |

L3 L] >

5 quite large }d ple > ES

very large » f the largest

Fig. 15. Semantic Precisiober of Feature Gradation /gradatoxr/

Some examples of the use of the relational preciaioner of

an attributor:

Te

2.

30

4.

Se

6.

7.

how existing, functioning? /null precisioner/
domo ligns - woodem house, scriban bone- to write correct:Ly
related to /whom/? re-

re-Petra frato - Peter’s brother

Whose property? di-

di-Petra domo - Peter?’s house

making, doing what? la-

la-libra scribano - /a mmmting a book

made, done by whom? par-—

-par-Petra 1ibro - a book written by Peter.
coming from where? de-

de-Africa frukto - am African fruit /from Africa/
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 semamtic precisioners. The phonetic
struoture of language requires experimental research by phone-
ticians and psychologists.

This means choosing the optimum sounds and the syllable

make-up and them the prosodic features of the lauguage.

The applicstion of the optimal language to the needs of

scientific information opens broad perspectives for improving

the work of information systems.
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Partioniarly
General sub Gondar
Neuter
masculine fominine
generally [ ] o . ole ' ole
o something singular . prolo prile prole prelo
plura) 2al0 il wio redo
1 gencrally [ ime oo
.11 we singular Framo prime preme
s plural mmo e )
[ % v w -~
H you (sg.) 5l - ire
2 ) youtpt) & au Cadusad prom
plural zave sive 2o%0
o generally r» i (] ore
3 |hetahe), it, they singular prare priro yroro prom
plumsl sare sire ore soro
pra=one; ta=more thap ooe e
Pig. 17. Personal Promoun
Syatactle type
Nomlisator Attributor of
‘Terms of existensce for Toot
. Exiator Feoture markee| Object marker | Rxistence Postate] Object
<€ved> wmarker | marker
- < - - - -
_‘ informative |(eloment of infar-
gwernlly (ate)] cogaition | matively cogal-
proses Sive prosem
to fanstion Inficwmative nfrme- ‘
et ] iasemativiy | functionig vty - informeties
i ' oapuitien | Wwomewhe |
g g ndepontent | or [ togttommow | DU | CLUNED | mpmttrar g cogaltive
nformiag | - U eme Yo a
% sctive on | 10 got informed Ry ndorsaingly : intkewing
oot of | theom who ' : ’
3 pamive | 1o be taformed Satag informed | & Inforesd nowing:
extrs fanotionally - o knew mowiedg: ) P -
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Pig. 18, Family of Yords /example/
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OF A DEFINITION OF A THESAURUS SYSTEM ARD THESAURUS STHUCTURES

Ireoa Bellert aud Olglerd A. Wojtasiewics®

In the papess suteitted for the International Confersnce on
Genexral Principles of Thesauri Building, beld in Warsew in March
1970, snd in the discussions wiich took place during the Confe~
rence, the terms “aystem of thessurus™, "structure of thessurus”
bave been used repeatedly in several contexts without being pre-
cisely definsd - moreover, in different senses of these tevas.
We believe that a formsl definition of the system of thesaurus
that would account for the relations involved would make it posa,
idble not only to use these teras consistently, but also would be
belpful in constructing thesauri which pertein to selected areas
of science or techuology in acoordance to the same well definsd
scheme, independently of the langusge in which the given the~
ssurus is described. A comparison of thessuri in two different
languages could thus be arrived at more essily and multilangusge
thesauri could more couveniently bs constructed. .

The preseunt proposal can be treated as s comment and an oute
1ine of s formal desoription of the idsas contained in the UNRECO
Guidelines tor the Establishment snd Dsvelopment of Monolingual
-Beientific snd Technical Thessuri. for Information Retrievalapa-
_per submitted for the Internstional Wavrsaw Conference on Genersl
Prineiples of Thesauri Puilding. It goes without saying that for
a more specific formulstion of the relations disoussed below, it
would be necessary to elabgrate on this topic in comnection with
s given specific area of scilenoce or technology.-

T pepartment of Pormsl Linguiecics, Warsaw University
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Aoy system can be defined as am ordered sequemce

G Bty

where A is a set and B, /for 1< 1 <o/ is a relation
defined on A.
A thesaurus can be defined as & apecific system:

11/ < ByyeeniB>

where T 48 a finite set of terms /nouns and noun phrases of
a natursl languege/, and the relations R.,.....Rn are ong- or

- two - place relations defined on 7T, Certain relstions will

be characteristic of a apecific domain of sciemce or techno-
logy, others will be characteristic of suy domain for which a
thesaurus may be coastructed. Amotg the latter relations we
may mention & linear order relation corresponding to the
alphabetical order; partial order relatioms corresponding to
concepts such 88 "term broader than®, “term gemeric to* /aund
their respective couversea: "term nsrrower then", "term apeci-
fic to"/, “part of whole® etc. eqQuivalence relation, such as
synounimity relatiou betwesn terms; other relations correspon-
ding to concepts auch a8 "used for", "belougs to the domain
of", "thing-property™, ote.

It is worth noting that every relation determines a graph,
which would correspond precisely to what is referred to as
"graphical display” in the deacription of thesauri. The term
"gtructure” as used in comnsction with thesauri camn thuas be
identified with the structures of the graphs determined by the
corresponding relatiouns. In this counpection the terms "system"
and "structure” as used in the description of thesauri would

‘be interrelated and precisely defined. For we have 8 gset of

stTuctures given by each thesasurus described as gn ordered
system cousisting of a finite set of terws and & sequence of
relations. .

Let us nov present scme €xeaples of relatiots which can
be defined for sny thessurus, aod give same additional com~
mente.
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The synonimity relation R.
defined ou T, for it is:

yo is an equivalence relation

/a/ reflexive Rsyn /x,x/
/2/ fo/ symmetric Ro, /Xy3/ =D Boy, /3:%/
/e/ trawsitive: Ry, /x,5/ N Royn /913/ = Boyn T2/

R’ - being an equivalence relation - forms a partition
on the set T, that is, it divides the set T into nom-empty,
disjoint subsets /equivalence classes/. We mey then choose a
representstive element x, from each subset that contains
more than one element, and the term chosen 2s a representati-
ve, will then be used in the description of other relstions,
all the other elements will appear only in the relation of
alphabetical order, and will not be used anywhere alse.

The set T will comprise all the possible terms,descrip-—
tors and non~descriptors. The set T can thus conceived of
as

/3/ T=DUNK

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-descrip~
tors;

D and N are finite, non~empty disjoint sets:

DN Rz @

The following relatioms can also be defined

/4/ P /a,b/

/5/ B /a,b/
/6/ R /a,b/

P/s,b/ is the preference relation, and may be interpreted
; thus: & 48 to be preferred to b as a descriptor. This rels~
i tion is obviously irreflexive, asymmetric, and iuntranaitive. If
a term is once rejected as unsuitable to be a descriptor, thex
it csnnot on any other occasion be given preference to ary
other term, because 1f it were given prefcremce, them it would
{ have to be included in the list of descriptors inspite cf being
o previously disqualifisd as & descriptor.

ERIC D 113
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B/a,b/ is the Telation holding between a broader and s
narrower tem: g is 8 broadsr term than p. This relation is
irraflesiva, asymmetrio, &nd tramsitive, and @8 such it is an
ordering relation. The relation holding betwean & narrower and
a broader tarm, N/a,b/, alsc listed in tbe Guidelinea,csd tri-
vially be defined as the oonversa of the forsmer:

17/ §/a,b/ «=> B/a,b/ = B/b,8/.

R/a,b/ is the affinity relation, and is reflexive amd
asymmetric,but not transitive: although transitivity may be
observed in certain cases, it msy not be assumed to be a rule.
This can be explained by the following example: gteam and steam
engine are related terms, and so are steam engine and combus-
tion _enzine, but steam and combustion encine presumably are
not related.

The tollowing implications are assumed:

P/a,b/ => //a €D/ A /o€ K//,
/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,5/ A 1\ /B/ases A B/e bl

This is to be read thus: a is the next broader term to b
/a is broader than b and there is no term ¢ such that it

stands between a and b in tbe hierarchy of broadness/.
In the definitions below it is assumed that & and b are
in D, aod hence this fact is not marked in the formulae.

/10/ Vel = {b: R/t,b/} .

This 3 the affinity 018.85 of a.

1/ F/a/ = {a} v {b: B/a,b/} .
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The field of a: & and all those terms to which a is broe-
der. In the definions the one-element set { &} must be inclu-
ded since B is oot reflexive, B/a,a/ accordiugly does not
hold, and thus & would not be in its own field. This does
not apply to /8/ a8 R i3 reflexive. :

112/ B/a/ = {n} U b:{/B/l.b/\/ B/b,a//} .

This is the hierarchy class of &, which, a8 compared with
F/9a/includes not ounly those terms which ere narrower than 8,
but also those which are broader than it.

Usually in a hierarchy class limits must be set beyond
which certein terms are not included because of being either
too general or too specific. This-can be dufined as follows:

/13/ a = minimelly wnarrow term/s/ in H/a/wm>

\/ /B'/a)d/ N\ /2 € D/INTT /D ED//
b € B/a/

/14/ & = aaximally broed ternm/s/ in H/a/ w=

/B*/ba/ /\ /8 € D/A\ T1/D €D/
<= b € B/8/

It is to be noted that the preference relation does not
ensure the inclusion iz D of &1l those terms which it may be
desirable to have #3 dsacriptors. Thie is so because this re~
lation provides for the inclusion in D of those terms which
are preierred to some other terms. It may hap~en,however, that
e texrm is to be included even though its inclusion does not
imply the exclusion frea D of any term. If, for iustance,ons
makes & thesaurus of chemical terms, he will include as descrip-
tors the names of sll chemical elemsuts. Bence, if gpygen is
included, this fact does not bar auy other term from inclusion
in D ucpder the preference relaticn. This is WhY it is recom-

: wended that an inclusion operution dbe introducad,to be defined
: thus: '

5/ I/a/ =% fa € D/ .

ERIC o ~ 115
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Obvriously,

171¢/ . P/a,b/ = I/a/ ,

" but not comversely.

The Guidelines mention the whole-part relation as a case
of the relation holding between & broader and a narrower term.
It is to be noted, however, that B holds between terms, and
the whole-part relation holds between designata of terms /that
relation can also hold between terms in the seunse that combus-
tion is part of ¢ engipe, but this obviously 4is 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 inmtroduced and is tentati-
vely defined thus:

/17/ M/a,b/ &=> there exist x and y such that x and 'y
are objects, and X 48 part of y, and a and
b are names of X and Y, respectively.

The concepts defined or imtroduced above can be used in a
further extension of the formal description of the systsm under
consideration. E.g.,

/18/ . F/a/ C H/u/
/15/ The fields of 8 and b overlapw=b F/a/ M B/b/ £ 6 .

As the main goal of the comstruction of thesauri ia their
use in retrieval aystems, it would be desirable to describe &
theaturus system as a component 0f & retrieval langusge.An ana-
logy suggests itself with a description of & natural language
system. The search for a recursive aystem of rules for gemera-
ting all and only aentences of & natural language hag been in
the centre of attempts made by a number of recent linguistic
projects. It has appeared that the problems of greammar and
lexicon are deeply imterconnected, and no adequate debcr:lpt:ion
of lexical entries can be achieved without syntactical infor-
meation. It seems that, amalogically, there is an intercommec-
tion between a thesaurus system and a retrieval language. The
retrieval language to bs used for a thesaurus should dbe cons-

1 14 na
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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 necesaary to speclify what sort of questions can be asked in
a retrieval language, and this cannot be done otherwise than by
relating them toc '’ 2 thesaurus system which has to be precisely
defined for that purposs. It may be worth mentioning here ' that,
those who work on constructing thesaurli and retrieval systems are
in a better position than linguista, for they can establish nor-
native, rather than descriptive rulea/they can get rid of ayno-
nyms, homonyms or vague terms/.

In conclusion, we wish to emphasize that the problem of a for-
mal description of thesauri haa been only touched upon inconclu=
sively, but the matter seems worth elaborating om, and our goal
was to draw the reader’s sttention to sucn a possibility.



: MINUTES OF THE CONFERENCE

Monday, 23rd March 1970. Afternoon Session. Chairman: J. Toman

POINT 1 OF THE QUESTIORNAIRE: DEFINITION OF A THESAURUS

41 What is meant by a thesaurus?

Mr. T« Mo AL tchdison: "A thesaurus is an alphabeti-
cal listing of concepts /i.e. descriptors/ which provides struc-
tural and relational information about the concepts".

Mr. J a n8 e nt 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,

~ = 1o which a descriptor univocally represents a concept, and
- in which gemantic relatiouships between concepts are regi-
stered.
Underlying detinitions:

1/ Defiuition 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 Term:

Name given %o a concept and consisting of ome or more words.

3/ Defiunition of Degeriptc ::

Univocal representative of a concept in a documentation sys-
tem. The descriptor can be a i1ixed temm /“prerlerred term"/ or
any other stipulated designation.

ERIC
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Mr. Les ki: "4 thesaurus may be defimed as follows: An
open system covering a determined tull thematic range containming
an orderly multitude of terms, some of which are admitted as
descriptors, showing the relations between these terms and their
mutual dependence®™.

Mr. Roll4ing: "A thesaurus cau be defined as a struc-
tured vocasbulary for use in information atorage snd retrieval
systens®.

Mr. Wysockdi cited the definition from the UNESCO
Guidelines: "By the word thesaurus 1is meant & comprehensive and
structured vocabulary of interrelated terms some of which are
used in the indexing and retrieval of a collection of documenta-
ry material pertainlug to a specific domezin or domains of scien-
ce and technology™.

Mr. Toman pointed out that a definition of an object
must distioguish it from other similar objects but unfortunate~-
ly in most of the cited definitions the words "classification”,
"uniterms™ or “subject headiugs™ can be inserted instead of the
expression ™thesaurus", and still the definition would keep its
sense.

The session decidad to postpone this question to Wedmesday or
Thursday when other problems oi thesauri would be discussed.

Mr. Toman 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 comtrollad terms used for characterizing the
content of documents in a storage and ar retrieval system. Couven~
tional thesauri use alphabetical listiug for displeylng syunouyms,
hierarchy, and other relations, whereas thessuril with graphic
meps svress the importance of the systematic display of teraus,
Thesauri are further cheracterized by their dynamics, by a weak
hiererchy,by preferring post-coordination to pre-coordination.In
contrast with classification systems they show relsted terms other
thag syaotyyms, broader and narrower terms, but do not use nota-
tion or categories®.

¥r, Yearga considered some requirements regarding the
terms of a thasaurus, pointing out that they must
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~ be based on & natural language,

= be unambiguous,

- constitute a decentraligzed collection.

A8 to relations within & thesaurus, they must

- exprees only objective, not artificial comnections
between terms,

- show many aspects of & commection

- be clearly distidguished -

- bs reciprocal

1.2 8tructural elements

The participants in the sesaion indicated several elements
characteristic of thesauri:
- dynamics of the thesauri /a better word than "open-ended-
ness"/; ' .
- display of hierarchical, aynonym and associative relstions;
-~ diaplay of relations: term to term, comcept to concept,
concept to term.

13 Pactors 4dnflueucing ¢the
‘organigation of e theaaurus:

Messra. Lloyd, Gravesteijn, Leski, Moludr, Moj:iSek, and Ma—
ixner gtated these factors:

- branch of acience or technology

~ thematical range and overlepping

- assumed degree of fineness

~ users’ requirements

~ pramatical rules

-~ structure of the file

- methodology of the asystem

- clearnesa or vaguetess of the terminology of the bramch

~ language /Hungsrian or Gemman/

~ pature vf the medium of the record /whetber & bound index,

a card file or a computer/.

Mr Reclling oompleted this list by citirg his for-

. ma e for the sige of a thessurus:
(S - o
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- size of thesaurus

~ indexing depth

redundancy factor /aumber of synonyms/

~ retrieval strategy /mumbers of terms accordirg to the
strategy/

size of document collection

R - response /oumber of references expected by tav type of
user/

g K o3
]

<
1

with regard to the structure of thesauri Mr. Varga ste-
ted that thesauri must be:

- compatible

- easily broadened

- easily corrected

O
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Tuesday 24th March, Morniung Session. Chairman: Mr. L.Rolling

ITEM 1 ON AGEND4: THE ROLE OF THESAURI

The main use of a thesaurus is for terminology comtrol in
indexing and retrieval.

Agreement was reached on the following:

The role of a thesaurus is to ensure that indexiog and retr-
ieval of documents can be effected with meximum efficiency /pre-
cision and completeness/.

In addition, the existence of a thesaurus covering a subject
fisld vends to stabilize the temminology of this field.

ITRY 2b OF AGENDA: THE DEFINITION OF 4 DESCRIPIOR

The Chairman analysed the definitioms proposed by Messrs.
Lenki, Jansen Bpasng=Hanssen and
Eolcoa r, and the definition contzined in the UNESCO Drarft
Guidalines. They agreed that: .

~ a descriptor is a formaliged, standardiszed, or comtrolled

term;

- e descriptor is to represent ome /or & combination of/ con-

cepts in an unambiguous, or univocal wsay;

- and tkat descriptors can consist of symbols.

Mr. Jeansen thought that notations must also be con=-
sidered as descriptors; Mr. Roll ing was of the opinion
that notations such as classification codes or curreut uumbers
assigued to descriptors for further processing cannot be comside-
red as descriptors.

Messrs. Rosenbaun and Poletyilo wished
to limit the use of descriptors to systems based on concept coor-
dinstion$ subject headings should not be considered as Qescrip-
tors. '

The assembly aprsared to agree on the following:

4 descriptor is an authoriged and formaliszed term or symbol
in 8 thesaurus used unambigucusly to represent the concepts of
doouments and queries in information systems based on concept
coordinstion. )

122



ERIC

Aruitoxt provided by Eic:

- 138 -

ITEM 2¢ ON AGEKDAt: THE DEFINITION AND NAME OF FPORBIDDEN TERMS

The assembly preferred the name NON-DESCRIPTOR to the pro-
posed name ASCRIFPTOR.

By definition, any thesaurus term or symbol not cousidered
as a descriptor is a noun~descriptor.

IT 7’24 ON AGEBNDA: REQUIREMENTS TO BE FULFILIED BY A DESCRIPTOR

It was agreed that a descriptor must unambiguously charact-
erize the concept/s/ tliat it represents, and that its spelling
should be subject to a2 mmber of rules.

' Agreement was also reached oo the reguirement that a descrip-
tor must have a “reasonable™ frequency of assigmment and possess
a certain combinatory power. A "reasonable"™ frequency could be
defined, according to Mr. Mo lnéa r, as a function of aver-
age frequency of assigmment.
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Tuesday,24th March 1970. Afternocon Session. Chairman: J.Lloyc

The meeting recoanvened a_t: 3,00 pem. Y0 conticue its consi-
deration of point 2 of the revised agenda: "What sho be de-

manded in order to accept a term &s a descriptor". The gquestion
of gremmatical form was placed before the group and Mr. W y-

socki read from page £ of the UNESCO Guidelines ouward.
¥r. Spang=-Hans sen observed tho~ the proposed
UNESCO rules concerning "mumber", "noun f ..", etc. were not
applicable to many inflected European languages.

Mr, Wysocki pointed out that the Guidelines were
written in English, for Englishk, as stated in the cdocument.

General opinion wss that since grammatical usage varies
from langusge 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 agenda:

"The terminologxy of cross-refszrances”.

¥r, Varga questioned the Guidelines approach to cross—-
references between various thesauri.

Mr, Wysockdi explained that the purpose of the Guide-
lines was not directed to the comstruction of any one thesaurus.

Mr. Varga then Spoke on relations within a thasaurus
and the significance of hierarchical and non-hierarchical con-
cepts both within and beyond a thesaurus.

Mr. Spang-HEansaen asked if we were discussing
"roles”™ amd if so, d&id they belong in 8 thesaurus?

The Chairman Airected the discussion back to “pre-
ferentiel, hierarchical, and affinitive™ =s proposed in the
Guidelines. ‘ ) v

Mr. Ro0l1ling suggested that coucepts might be linked
in an A + B relationship by "5oner1i: poeting” as dlacussed in
his paper. He preferred this procedure to posing & Boolean query
in ratrieval.

¢ .
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Mr, Toman suggeated that 8aa terms can be members of
a plurality of hierarchical chains, all relationshipa should
be shown by tables or a thematic display.

Mr. Jans en agreed and offered a citation from E.Wls-
ter: "Die Struktur der aprachlichen Begriffswelt und ihre Dar-
gtellung in WSrterblfichen".

The asseuwbly agreed to accept aect.on X ' of the UKESCO
Guidelinea. '

It waa agreed to postpone point 3 of the revised agends
until after formulation of a definition, and discussion was
contimued on point 4 a: "The methods of building thesauri'.
 .Mr. Tomamn proposed two thesauri building methods:
from the bottom 2nd from the top. The first would involve col-
lecting terms at random from experts, other thesauri,glosaaries,
etc., = then deciding on hierarchy, synonyms and homonyms.*From
the top" implied selecting large classes, subdividing them more
specifically, ani contimuing in this faahion.

Mr. Mo j % i3 ek briefly explained the statistical
approach being developed at his institute in Prague and referred
the group to his printed report on the subject.

Mr., Leaki explained, with schematic diagrams, th: sy~
atem being used in Warsaw, which combines a theoretical and prac
tical approach.

" Mr.Schiff explained the EWIC indexing being used at
the Central Technical Library in Budapest in order to provide
subject specialists with information as quicklv as possible. Ex~-
perts then underscorxe the relevant words from the EWIC for each
document and returm the information to the library. They are thus
building up a £ile of subjectively-sapproved descriptors that will
be used ‘n the futurs for thesauri building.

Discussion turned *» "overlapping fields", and Mr. Les k i
said that a thesaurus cannot be narrower than a discipline. He
graphically displayed the problem of discipline overlap between
chenistry, physics, and biology. He stresaed that hiorarchies
may change within the area of overlap. i

Mr. Mo J3idek stated tht his statistical wmethod
would ' solve overlap. .
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Mr. Gravesteiljn discussed the difficuity ot
resolving overlap problems with disparate disciplines, or eveu
sub=-disciplines such as exist in geology.

¥r. Spang-Hanssen, Concerning singular and
plural, c¢f. UNESCO Guidelines, VIIc:

"The uce of singulsr versus plural form to denote different
concepts /cf. the example WOOD versus WOODS in the URESCO Gu~-
idelines/ is comparable to the use of qualifiers for homonyms
/ef. the example BEAMS /BELECTROMAGNETIC/ versus BEAMS /STRUCTU-
BAL/, and since there are languages in which a plural ending is
not always present /e.g. Swedish/, the use of gqualifiers seems
recommendable as a universal toolf

"In casar where only the singular or the plural forzm of a
giver word is included in a thesaurus, the question is reduced
to a pure matter of expression, and it soems recommendable that
either singular or plural can be used comsistently".

Concerning the reference aystems suggested by Mr. Varga
and Mr. Ja ns e ns

"T:2 more eleborate systems of relationships, including as-
pects that have been suggested by Mr. Var ga and Mr, Jao-
s en eeex to me comparable to the well-known roles introdu-
ced by Costello and others as a syntactic supplement to Taube’s
uniterms.

"However, it 18 a new point of view to include indicators
of aspects etc. in the thesaurus itself, which i3 usually re-
garded as a semantic /mot a symntactic/ tool, comperable to s
vocabulary”.
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Wednesday, 25th ¥arch 1970, Morning session.
Chairman: J. Gravesteijm

After approvel of the minutes of the meetings on March 24th,
the discussion comtimued on point 4a: methods of building thes-
auri for overlapping fields.

Mr. Toman mentioned the fat that thesauri are not the
first tools of incering and retrieval in the history of documen-
tation aud that many publications have beem written on subject
headings, conventional classification systems and faceted class-
ification in the past. This knowledge and experience should be
used for the beuefit of the comstruction of modern thesauri.

In conventional information systems UDC played an important
role in many countries, being the integrating factor in the nst:-
work of information centrec. Imtroducing special thesauri would
mean atomizing this network. Each information centre in each
country is Yuilding its own thesaurus without regard to neighbo-
uring fioﬂg #nd to similer information centres abroad.

On the mr hapd it is clear that a mschanized information
system needs deep indexing and this demands an ordering system
made to measure and not 8 universal system. We must realize that
the problem of the relation of special and universal orderiuog
‘systems is of capital importanca to this aod other similar con-
ferences. The queation of relations between the thesaurus for a
special field and some superstructurs, perheps of very generic
character, must be solved.

lh.kollins'gawane e of compatib:
several thesauri iv the game field /metall and of compa

between thessuri in different overlapping fialds . /muclear
gciences and metallurgy/.

URRSCO is fully aware of the prodblem of proliferation and
Mr. Wysoc ki mentiocnad the existence of the two clearing
houses in Warsaw and Cleveland dealing witk thasauri.

Mr. La s X1 stated that there must be valid reasons which
impelled information specialists to work on other ordaring sys-
tems than clagsificatiion sntm. After having chsoged from a
formal to a language system, \chn problem "3 now to establish com-
patibility between the existing thesauri.

(. S S
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The disadvantages of classification systems wevre discusgsed
by Nr. Mojiifer, Mr. Jansen, Mr. Aitchison and Mr. Lioyz, a3

ir Vysooki pointed ouf tral aw rovesratior of the-
i 2 IS IST

are Jistinguished:

- cf knowleige.

After cisvussion the scsextly coacliuded ou the proposal of

k. RoOlJling tnat we cau distivniien tnree different levels in
ordering systems:

1/ A specific level serving for indexius end recrieval pur-

poges,

2/ A general level to assure compiitibilaity becww-on trasauri.

3/ A classification system that play: 8n orgoniziug role.

The factors influencing the vompatibility of thesauri in
related fields ere:

= homonyms

~ synonyms

- relations betweeu terms belonglug to differemt fiwlds

= point of view when considering descriptors from ore fi2ld

or accthar.

The need for c¢ooperation in estatlishing thesauri iu the same
field and in overiepping fields was acmitted by the assembly.,

Mr. ¥0 j %138 ek stated, however, that the provlems ve-
lated to overlapping fields cav only be resolved from the point
of view of each field concerned.

A lectbure by Mrs. Bel Ler t on the linguistic appronch
to thesauri building wes & welcome comtribution %o the discuns-
ion, ani it clariiied some of tke terms used earlier.

Point 4a: Metbodological problems in the estaeblishmern: »f mule-
tilingual tbesauri,

The chaiyman described th. activity of ICSU=AR. The prolect
for & multilingual thesaurus in th2 Tield of geclogy w3 neoptioned
/Foglish, Freuch, Geimen, Rus3ian/. '

Scme conplementary inforuatisn on existing multilingusl the-
seuri was ;.vew by Hre Ro L L 3 n g, The loogueges used in
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the case of the thesaurus of the DIRR /Roads/ are English,
French, and German. The languages are English, German and Ita-
l1ian ir the case of the thesaurus of the "Centro Sperimentale
Metallurgico”. The European Committee is also working on a mul-
tilingual thesaurus.

Mr. Les ki reported that a multilingual thesaurus in
the "Science of Science" field for Polish, German, Czech and
Russian has been built.

Mr. Ma lms ten, who had already drawn a%tention to
semantic problems when comparing thesauri in different languages,
mentioned the work dome by the "Comité international des arts et
des traditioms populaires™ /8 languages/.

According to Mr. Spang-Hanssen, experience with multilingu~l
thesauri in Scendinavia showed that tiaese thesauri can only be
established in rields with fixed terminologye
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VWednesday,25th March, Afternoon Seasion. Chaiman: T.M.Aitchison

POINT 48 ON AGENDA: METHODS OF BUILDING THESAURI

The discussionm of this item was continued from the moruning
session.

Mr. Jansen stated that the IDC thesaurus is multilin-
gual in German and Euglish and to a lesser extent in Prench. It
is used by them in indexing papers in these languages.

Mr, Le s i explained that his grouP used only descrip-
tors and candidate descriptors. If a precise descriptor could
not be found am auxiliery term in a foreign langusge might be
used, but controlled terms were required in social sciences.

Mr, E0olling 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 travsiated into other languages.

¥r. Robowskdi referred to his experit ice indiction-
ary preparation. It was imposeible to trenslate terms from one
thesasurus to another: instead one should tramslate comcepts, i.e.
descriptors as classes, not according %o the exact meaning of
the words. :

Mr. Eaixuner considered it edvisable to translate
whole sentences rather thum word for word. One might try to do
this by machine, but the problem ¢f machine tramslstion had not
been solved.

Mre Lloyd 4id not agree that ome could not translate
one thessurus into another. .

Mr. Ja a8 ¢ n " suggested that while 90% of the words might
be translated satisfactorily, im 5% to 10%-the translation would
produce noise.

Mr. Les ki egreed with Mr Rolling’s division of multi-
lingual thesauri into two types. He considered thut the same
scheme must be used for both thesauri if they were to bde compa=
tidble. -

Mr, Ve r ga Buggested that concepts were different in
different languages and that ome could translate froma language
with broad concepts, but not the other way round,

s 13
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Mr, Rosenbaum suggested that concepts were meutal
things, but were expressed in words.

Mr. 8pang-Eanssen considered that the conte~
rence was confusing translstion of iteme of iuformation with
translation of vocabularies.

Mr. L1l oyd 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. Mo j 23 & ek reminded the coanference that it was
concerned with technical information, and that definition and
precision were required.

Mr, Mo lnar considered that the couference was mot ob-
liged to reach agreemeunt on methods, and that the problems bel-
onged to the science specialist rather than the information
specialist,

Mr. Jans en explained that although one can tramslate
any semteuce from English into German or vice versa, the sub-
divisions of the English term mixht be very different from those
of the equivalent German term.

Mr. L1 oyd thought that if it were possible to trans-
late thesaurl in specisl subject fields, it was possible tobuild
thesauri in different languages withir these subject fields.

Mr. Ro113ing stated that the assembly could either
go on with the discussion for some days or reserve a time at this
conference oar later, depending on when the UNESCO Guidelines
dealing with multilingual thesauri would be ready.

Mr., Wy s oc ki said taat the first draft was planned
rfor July 1970.

It was agreed to leave the discussion of multilingual the-
sauri and tou move on to the nmext item on the agenda.

POINT 4b ON AGENDA: METHODS OF BUILDING DESCRIPTChS3

Mr, Wy s o0cki drew attention to Items VI: "Selection
of descriptors™ amd IL: "Metnods of entering®™ of ths Guidelines.
Mr. Rosenbaum considered that the problem had
already been discussed and suggested that the meeting proceed

with oiher items.

LR (1
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Mr. Me lmses t en suggested that in building descrip-
tors one should be concerned elso with the topology or struc-
ture /neighbourhood/.

Mr. Rolling mentioned thet descriptors were added
and eliminated throughout the life of a thesaurus end pointed
out that this was included in the Guideliues.

Mr. Tomen referred to items other than descriptors
or nondescriptors: cendidate descriptora and explicative words
added to descriptors. He also mentioned descriptors wused in
parentheses in abstracts.

Mr., AL tchdison mentioned the problem of degree of
pre=coordination.

Mr. T oman steted that this depended on ihe require-
ments Of the user.

Mr. RoBsBenbeum considered that machines allow eny
level of pre~coordination without any difficulties.

Mr. J@a ns en recommended that compound concepts should
not be split up into less than single independent and unambig-
uous concepts.

The delegates agreed to provide UNESCO _separat:ely with any
comments on the relevant sections of the Guidelines they wishsd
to make,

POINT 5 ON AGENDA: CONDITIONS WHICE DESCRIPTORS AND THESAURI
MUST FULFIL IN ORDER TO ENSURE THEIR INTER-BRANCHE ARD INTER-
LARGUAGE COMPATIBILITY

It wes agreed that these points had already been diacussed.

POINT 6 ON AGENDA: CONDITIORS WHICE MUBT EE PULFILLED BY DES-
CRIPTORS AND THESAURI AS TOOIS FCR PURTHER DEVELOPMENT OF IN-
FORNATION

¥r,. Leski explained that it might be that the thesaurus
would only be suitable for use with given aims and at a given
period of time and migkt not be adaptable for other information
processing conditions. Ou,the other hand, it may be a tool which
could be further developed im roles other tham retrieval, for
Q i
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example in machine aunalysis of texts, or in the syathesis and
analyeis of informatiom. i

Mr. Rosonbaumn said that thesauri might bDe used
for other purposes, including developing a science and finding
relations betwsen concepts.

¥r, Malas t en suggested another use: in standard-
ising glossaries where a thesaurus rather than a list of terms
would be pirovided.

Mr, Robows ki doubted the future of thesauri gince
they could not be built up by machine and were not necessary
for the machine manipulstion of large numbers of documents.

Mr. We ek s suggested that thesauri might be suitable
£6r 1960 but that something different would be required in the
next few years.

Mr. Malms t en pointed out that a oumber of impor-
tant information service required no thesaurus and suggested
that this point should be discussed.

¥r. T 1oy4d considered, however, that at the present
stage of the computer art, with comparatively small stores,high
ioput cost, etc. thesauri were necessary.

Mr. Bobows ki1 suggested the use of glossaries or
1lists 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~Hanssea

The conference turnmed to point 7 of the revised conference
order, viz. organizational problems; subquestions /a/ and /b/
were treated together.

r. ¥ ysocki reported on UNESCO'S activities: guide~
lines for monolingual thesauri, to be followed during 1970 by
guidelines for multilinguasl thessuri; the establishment of two
clearing houses for English and non-English thesauri respective-
ly; the informetion given in the UNESCO bulletin; and, finelly,
the efforts to cooperate with ISO in setting up regular standards
in this field,

Mr. Vargas coined the word "superthesaurus™ to mean a
system for ordering thesauri, and!he refered to Mr. Rolling’s
previous reanarks concerning levels of compatibility.

Mr. Ro0lling, Mre. Wysocki, Mr. Malms ten
and lir. Spang-Hanssen pointed to the more general
natare - es opposed to a thesaurus=like nature = of an ordering
system or a classification for thesauri.

Mr. T oman stressed the importance of common facets in
ordering systems for this purpose, and Mr. L e 8 ki suppor-
ted this view by pointing to the need of a system <for common
facevs apd suxilisry terms to deal with 3.8. geography.

As a_conclusion concerning orgamizationsl problems the con-
ference recommeniied support for UNESCO’s existing and planned
activities as regards information about the building of thesauri
and about existing thesauri.

The conference ther returned to the previously postponed
Point 33 Comstructional problems, in particular Point 3a;. Which
elements should be included in a thesaurus?

There was agreement on the understanding of "elements®™, as
well as various possible presenmtations of a thesgurus /cf.
UNESCO Gulidelines, Third Draft, as the alements, viz.descrip-
tors, non-descriptors, and rel) ational indications, to be in-
cluded in various presentatiors. .

Mr. J ansen pointed to the acheme of elements given
on p. 4 of his conferemce paper, and he gave priority to the

k’-"x,
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thematic group 28 an element in comparison with elohabeticai
ligtiog, .

Mr. Les ki, referring to p. 4 of his conferemce papsr,
gave priority to the scheme /corresponding to the facet group-
iog in the UNESCO guidelines/ in comparisonm with rFraphic disp—
lay, and in tura priority to this ic comparisom with alphabet-
ical listing.

Mr. Toman and Mr. Malmsten advocated the
inclusion of all kinds of references in the alphabetical list~-
i at least for certain practical uses, while Mr., RoOo1l 1~
i ng pointed to certain incomveniences in burdeniur an
alphabetical list with, among other things, a great unumber of
related terms.

The indication of frequency of descriptors was mentiouned as
a _possible element of a thesaurus, but Mr. Schiff found
this to be of little value, e.g. in indexing.

Mr. Mo j %2418 ek pointed to the usefulness of stating
the date of the introduction of 8 nsw descriptor or of elimina-
ting an sbsolete ous to aolve the problem of updating a thes-
8urus.

Mr. Wysocki agreed on this point aud referred to
the UNESCO guidelines sccte IIII, Ee found that what has been
said sbout presentation was in essentisl agreement with the

. Guidelinea.

Mr. Toman and others would prefer snother desigunation
than "facet groupiag" for the way of presentation dealt with in
gection XI /b/ of the Guideliues.

Mr. Graveateijn snd Mr.Malmsten ob-

: ject to the ccucept of listing as used exclusively for alphabe-

: tic lista.

; Mr. o j%i5ek pointed to the value of an explanatory
introduction as an elemont of any theassurus, c¢f. sects II of the
TNESCO Guidelines.

Mr. Aitchison expressed doubt as to the relevance

of the remarks sbout computer storap2, found im sect. XI /d/ of

the Guidelinsa. -

. As & conclusion concerning elements of = thesaurus, the cc -

ference rocommended an explicit svatement on the priority o

..\) |
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systematic displeys by rephrasing the first part of sect. II
of the UNESCO Guidelines; Third Draft in the following way:

nyI. Presentation of Thesaurus

It iz recommended that a thesaurus be presemted ia ope or
more systematic displays and in an elphabetical iisting.

Secondly, the conference recommends & less negative for-
mulation ae regards the iatroduction of structure in an slpha-
betical list.

Thirdly, the conference recommends that the wey of preseu~
tation designated by ™facet grouping™ is designated also by
other terms in common use for this wav of presentation”,

O -
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Friday, 27th March 1970. Morning Session. Chairman: D.C.Weeks

Mr. Spang-Hanssen 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/ (he efficiency of its function in a system - its techni-
cel qualities, ’

2/ the effecciveness, 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 sre specitically system-related. In the first ins-
tence, comparison cannot be based on suvstantive considerations
since their content is different. In the second instence,their
content may be similer, but their system applications may dif-
fer. »

Mr. A1 tchis on explained his interpretation of the
metter by stating that he perceived ‘wo 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
benefits in performgnce obtained by one of these altermatives?
Eveluation implies a comparison of different forms of thesauri.

The Chairmsn added that when systems with thesauri are comp-
ared with systems having none /free-vext/, we must recognize
that inpuv and processing are quite different; that the set of
rules is also dissimilar and that assessment must be made by
keeping the implicatious of those differences cleerly in mind,

Mr. T oman suggested that a useful comparizon might be
made between systems employing other means, such as the Cranfield
experirent which ompared arious technigues. e considered the
problem to .ntain two distinct elements:

1/ Evai .ation of other ordering systems /this would permit
evalustion of the thesaurus as a tool/ and
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2/ Measurement of effectiveness /assessment of the opera-
tional effectiveuness in a system/.

Mr. ¥alms ten added the suggestion of the anti-the-
saurus concept. Scandinavian systems received feed~back from
industrial organizations where abstracts were used.

Mr. Mo J 218 ek stated that all systems Punction on
a get of rules which determine how proceszsing is accomplished.
It is necessary to aualyze the file, to evaluate the retrieval
requests, to make comparisous among _these requests and thus to
eva.uate the amount of noise in an"operat:ing system. He noted
the difference between an indexing languege and the language
of retrievel. To reconcile their differences it is necessary to
develop a syantagmatic or meta-language. The existing differecncs
-~ one in which ¢ system language loses its grammar - is aprin-
cipal reascn for the presence of noise. Orly by correlating in-
put and output languages can this problem be solved.The Chaimman
stresscd the gap between the efforts that have so nearly resol-
ved preblems of £ .:mantics and the minor progress toward solu-~
tions for the se.ious syntactic difficulties that impede system
effactiveness.

“r, Maixner emphasized the importance of Mr MojZi-
$ek's remarks.He added that thesauwi can only be evaluated as
irntegral perts of a retrieval language; ‘hat when a thesaurus
states its language in a paradigmatic way and the two are then

: corpared, we can then observe their levels of efficiency.

Mr, 0o J %48 ek: the rules for making a thesaurus when
applied to making a aystem dictionary are a2ll system-related,

] producicg a new language which is not that of the source /docu-
‘: ment/, mor of the users. These languages need to develop a gram-—
; mar which will bring all elements into corraspondence.

i ¥r. Rol1l4ing: Apropos the Cranfield experiment,it is
esgsential to remember that this effort was a comparisoun of or-
dering systems, all placed in the same enviromment as opposed
.%o the individual, natural envirouments. Comparison of results
is, therefore, dirficult because evaluation is usually applied
to syatems as antities. Mr. Rolling urged comtimual inmternal
evaluation of a thesaurus based om fallures of recall and pre-
cision. He had found that a large percentage of failures were
Q caused by imprecision in the thesaurus.

ERIC AT 7 138
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Nre Al tchison reminded the group that Craufield
included two different studies. The second was able to show
significant differences in coordinato irdexings ’

Mr. L1 oyd stated that eny test or measurement was
not merely a test of the thesaurus but was in fact a system
test. He proposed that economics was & c¢ritical 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, Mre L'l oy d offered the view
that systems employing thesauri should be constantly evaluated
for erfectiveness and economy and the thesaurus updated accor-
dingly.

Derinition of a thesaurnus:

It was suggested by Mr. T oman and agreerd upon that
the assembly offer a description rather than a defimitior /to
avoid the strictures of a formal defimition/ Mr. Mol nd r
offered a formal d:scription of a thesaurus developed from a
synthesis of couference agreements. These included matters of
/1/ Order /systematic and alphabetic structure/ /2/ terms
/aescriptors and non-aescriptors, regretting the decision to
abandon the desiguation ASCRIPTOR/; and /3/ Interrelations
/oreterential, hierarchical and affinitive/.

4 general discussicu 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 qualitiles.

Four members of the conference orfered written descrip-
tions which are included here:

1/ Mr. Holmar

2/ Yr. Rolling /These are attached/

3/ Yir. Toman

4/ ir. Poletylo

The Chairman synthesized the proposed descriptions so as
to meet these requirements:

1/ That we state the nature of & thesaurus = to what class

. of resources it belongs.

2/ The contents are named.

DR ¢ B
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5/ Its qualities sre stated
/it covers a domain/
/it is controlled, dyuamic/
/it is arranged in systematic order/
4/ Its principal use:
/coordinate indexing systems/
The combined description was accepted by the conference.

x
X x

Mr. Poletyilo

When we say that a theseurus is an indexing tool, we must
add what we think about coordinmate indexing. Therefore the de-
finition of a thesaurus mey be as follows:

A thesaurus is the controlled vocebulary of & coordinate-
indexing-language.

Consequently:

A deascriptor is the preferred term in the controlled voca=-
bulary of a coordinete-indexing-language.

A _noun-descriptor is a forbidden term iu the conmirolled vo-
cabulary of a coordinste~indexing-langusge.

Fithout adding "coordinate™, the definition will be too
broad. The term "coordinate" is a feature that distinguishes a
descriptor language from all indexing langusges, in contrsdis-
tinction to precoordinate-indexing=-languages as classification
and subject-heading lenguages.

The term "controlled" distinguishes a descriptor langusge
from coordiuate—inder:l.ng-lanslmses and from & uniterm language
/which is uncontrolled/.

Mr. I. Molaar
After a 4-day conference, after many .friendly and halpful
discussions, after msny agreements, spproximate agreements and
disagreements t00, we have not reached an agread definition of
our fundamental topic, although discussions have taken mnore
then 20 hours.
~ Gould such & 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 t:hat: 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. 4 thesaurus is in general an ordered collection of terms
which also includes their inmter-relation

This includes no information on either the principle of or-
déring, or the nature of terms, or the branches of science, or
the types and nsture of inter-relations between the terms inmclu-
ded, nor the task of the thesaurus. This definition is of such
a genersl validity that everyome can agree with it. Everything
it includes is inevitable, 2 "sine qua non" for a thesaurus.But
this determinavion does not include some elements which must be
further investigated.

The definition it this form is able to cover 2ll thesauri
from Roget’s %o 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 f£irgt element in my definition which requires further
analysis is the expression grdered. This word includes the
problems of the structure of a thesaurus.

We have already found agreement in relation to this expres-

aian.The material of a thesaurus can be ordered alphabeti-

cally or systematically, but it is advisable to prepare both

‘an alphabetical and a systematiocal ordering.

By syrtematical 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 emon opinica on this question too. Terms

are defined as cousisting of de icriptors and nou~des.riptors.

I really think it resrot:gabh taat the term ascripto: 1is

-14]
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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/.

¢/ The third element to be detailed is the expression inter-
relations, We tend to egree on the recommendations of the
UNESCO Guidelines and so we have three groups for inter-re-
lationships of terms. :
These &are

1. preferential

2. hiercrohical and

3. affinitive
relations. The common name of 1. and 3. is "noan-hierarchi-
cal inter-relationships”.
As a cousequenoe of these agreements-in-detail, the second
approximation of the definmition could be as folluws:

2. A thesaurus jg in general an alphabetically or/and sys-
tematically ordered collection of descriptora and non~descrip—
tors having hierarchical and/or non-hierarchical inter-rela-

tionchips,
This second definition is somewhat more precise and of a

more specialized character.

There is an unnecessary element in the definitiom.The third
approximation is directed to words the elimination of this ele-
ment, finding & better corresponding word instead. This unneces-
sary element is the expressiom in general.

This elimipnation cam be realinzed only by determining the
precise purpose of the thesauruse

In the last three days we have talked & lot about the va-
rious Possibilities and directions of the further development
of thesauri. We have verified the science-davelopmemtal func-
tion, ite soiernce-~organigzing powexr, we mentioned the linguistic
possibilities, eto. But we gave the greatest part of our dis-
cussions to0 the use of thesauri in indexing work, infarmation
storage and retrieval, as wel. as to the standapdisation of iv-
formation queries and to the further developuent of soiemtifio

information.

) B h142
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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 material. 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 @ given structure which
makes this possible. This structure can be a bierarchical oue.
Another thesasurus 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 torealize
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 fundameutal activity. Therefore we must
investigate only one side of the whole problem of thegauri,and
this is the side of information activity.

After this statement I feel it possible to define & thesa-
urus in a more exact form:

3. A thega a nf tion s a)-
phabetically and/or systematjcally ordered collection of descr{k
torg and uon-descriptors havinog hierarchical and/or nog-hie-
rarchical iotep-rela 8,

This definition seems to correspond to our information
tasks, though it includes mo statemeats in connection with tre-
ditional or computerized uses. But it would be incorrect be-
cause of the Telatively great mumber of existing traditional sy~
stems.

Other theaauri for other purposes can be otherwise defined.

Mr. Rolling

A thessurus is a controlled but dynamic vocebulary of se-
msntically related terms offeriug compreheusive coverage of a
specific domain of knowledge.

Tts main use is in the subject characterization of docu=
ments and queries in informetion storage and retrisval systems
based on concept coordimation.

o 143 -
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Its principal elements are descriptors, non-descriptors,
terms and relationship indicators.

It genmerally comprises one or more systematic displays
eand one or more alpbasbetical listings.

Mr. Toman

A thesaurus is a system of controllied terms used for cha-
recteziziog the content of documenss /inforusation/ in storage
and/or retrieval systems. It is characterized in its dynamics
by a wesk hierarchy, by preferring postcoordination to preco-
ordination. In contrast to classificetion systems, it displeys
affinitive terms but does not use notation and categories.
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Friday, 27th March., Final Seasion=11.45 a.m. Chairman: K.leski

The session was devoted to the problem of formulatiug con-
clusions embracing the results of the whole conference, The
following conclusions were taken:

I. A thesaurus is a lexicel tool of information retrieval
systems. It consists of a controlled but dynamic vocabulary of
semsntically related terma. This vocabularyswhich comprehen~
sively covers a specific domain of kuowledge, is & systemati~
cally end 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 iz 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 Guidelimnes put the
systematic displey before the alphabetic in their wording.

II. The main role of a thesaurus is to emsure that indexing
and retrieval of documents can be affected with a maximum of
precision and completeness.

In addition, the existence of & thessurus covering asubject
fiald tends to stabilize the terminology of this field.

In particular:

" ' = Thesaurus work leads to the formulation of more precise
definitions of incousistently~used terms.

~ New terminology is Properly defined and given its prefer-

red place in the semantic gtructure of the vocabulery.

- Edit - could use thesesuri in advising a:thors to wuse

-cor1 ct tarminelogy im their publications /particularly
.in titles, which are used for EWIC and other indexes/.
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« Editors could use thesaurl for preliminary logging of
articles or abatracts, thus facilitating the work of
subaequent acanners and indexera.

- Dictionaries should include mention of preferred termi-
nology in the major thesauri.

- Thesauri constitute the starting point for elaboration
of the more complex liats of words used in free-~text
proceasing.

Systems employiug thesauri should be continually scrutiniz-

ed and evaluated in terms of recall, relevance, and econo-
mics: and the tliesauri 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 litersture
- redundancy /or lack of precision/ of terminology
- overlapping with fields already covered
2. Factors related to the user population
- degree of precision required
- degree of completeneas required
- respouse volume regquired
3. Factors related to system methodology
- equipment vwo2d /degree of mechanization/
storage medi) used
- file organization
search logic

IV. The general opinion was that it was impossible toduild
a universal thesaurus in the sense of the detailed UDC univer-
sal system, but thst if the need is felt for a superstructure
covering the existing special thesauri it should be a very ge-
neric classification scheme ia the sense of the recommendation
made during the UNISIST coutrol committee meeting in December
1969. It was suggested to the UNESCO delegate to provide,when
constructing a general scheme, for lista of auxilialry terms end
common facets from which the special thesauri could eventually
draw the terms needed for the description of the form of doocu~
ments and such terms which are common to many thessuri.
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In ordar to obtain a worldwide information system, thres
levels of ordering systems are necessary: .

1/ Mission- or discipline~-orieuted thesauri serving on a
specific level for indexing apd retrieval purposes

2/ General thesauri assuriog compatibility between speci-
fic thesauri in related fields

3/ An ordering system displaying the different branches
of human knowledge at a very gemeral level.

V. The problems of multilingual thesasuri were discussed
exheustively. It was agreed that there are two approaches to
the building of multilimgusl thesauri: simultaneous coustruc-
tion of thesauri ic ditferent languages, and tramslation 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 Eroups, aod transfer of
a data buse from one languege to another. It was recommended
that UKESCO should take account of the deliberations of the
meeting in preparing their guidelines for multilingual these-
uri. :

The conference agreed in principle with the URESCO Guide-
lines,Section VI - "Selection of descriptors” and Section X -
"Jethods of entaring descriptors in the Thesaurus" and agreed

to provide UNESCO with -heir own comments.
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GUIDELINES FOR THE ESTABLISHMENT AND DEVELOPMENT
OF MONOLINGUAL SCIENTIFIC AND TECHNICAL THESAURI
FOR INFORMATIOR RETRIBVAL

United Nations Educationmal,
Scientific and Cultural Organization™

Explaunatory statement

At a time when the establishment of o World Science Infor-
pation System is being seriously proposed™™ it is advisable to
rememember that tks viability of any world system depends firet
and foremost on compatibility between its component parts.

These guidelines for the establishmeut 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 scieuce, basic 88 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 Unes-
o Secretariat. The thi/rd draft and this version were subseqQu-~
ently reviewed and studied by eminent and competent individuals
and organizations and the relevant additioms or corrections

X
SC/MD/20 - Paris, 6 July 1970 -Original: English
These guidelines were specnicalg drafted for the English
language and when @pplied to monolingual thesauri in other
languages they should be modified to take into cousidera-
tion the attributes and uses of that particuler language.
XX Joint Unesco-ICSU study on the feasibility of & World Scien-
51:87 Information System /UNISIST/ Final Report. Unesco,Paris,
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yore made. Thus, these guidelines were presented to, and dis-
cussed by, the Internatiomal Conference on the General Frincip-
les of Thesaurus Building in Warsaw, March 1970. The proposed
changes ara included in this version /1/. May our collaborators
accapt anonymity alomg with our gratitude.

Fourteen guldelines ars presented: the first four are of e
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 dynmamic vocabulary of
semantically and genmerically related terms which comprehensively
covers a specific domain of knowledge. This vocabulary is a sy-
stematical and/or alphabetical collection of descriptors, unon~
descriptors /auxiliary terms/ as well as indicators.of their re-—
lationships. Unlike classification schemes, the vocabulary does’
not necessarily use notations and categoriea.

A descriptor is an authorized and formulized term or aymbol
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
sclence and techuology 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 1s hoped that
the application of these guidelines to monolingual thesauri will
diminish the enormous difficulties eucounter)d in the eatablish-
ment of thesauri in different languagea. These guldelines were
orizinally drafted in English and when applied to momnolingual
thessuri in other languages, they should be modified to take in-
%o conaideration the attributes end uses of that particular lan-
guage /e.g. mumber of descriptors, VIII b/.

Thesauri can be used in many ways, and the atructure of a
thesaurus is intimately related to its proposed utilization. 4
thesaurus can be used merely as a8 word association list for hel-
ping indexers, or it can be conside ‘ed as & tramsformation of the
patural language into the informati n langusge /3/.
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Modern techniguea in information acience 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-
ternationsl guidelines to light and it waa for this reason,too,
that Uneaco recently encouraged /helping in tﬁe establishment
of one/ the work of two clearing-houses dealing with {hesauri.
Theae clearing=housea are located at the Bibliographic Systems
Center, School of Library Science, Case Western Reserve Univer-
aity, Cleveland, Ohio 44 106, United Statea of America, and at
the Centralny Instytut Informacji Naukowo-Technicznej i Ekono~
micznej, Al. Niepcdlegtosci 188, Warsaw, Poland for English and
lunguagea other than Euglish respectively.

General

I. Adviaability of a pilot run

Before eatablishing a thesaurus on a definitive besis it is
strongly recommended that a practical test, baaed on & reatric-
ted number of documents dealing with a small area of the damains
to be ultimately covered, be carried out. This pilot run, based
on tentatively atructured terms, should ahow up the more adequ-
ate methods of descriptor aelection and thesaurus display ap-
plicable to the case under consideration. The reaulta of this
teat should bz critically commented upon by as many people as
feaaible, including information acientista avd indexera as well
as aubject specialista and users.

II. Neceasity of ‘a deac;iptive io-
troduction to the theaaurua

No thesaurus should be preseuted without a comprehensive in-
troduction which states clearly the purposs and structure of the
thesaurus, and the damains covered by it. The rules followed in
its establishment ahould be praaented in a condensed form.This
is particularly trus of the m¢ shods ead aources used in the
selection, form and avoidance of ambiguity of the descriptors
/aee VI, VII, VIII/.The method of presenting the theaaurus as well &

.~ 180
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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
aod its limits of applicability 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 theaaurus. The proposed system for developiog and
up-dating the thesaurus skould be explained; the date of the
present, and estimated appearance of future, editions or addi-
tions to the thesaurus should be given.

The total tumber of deacriptors, noo-descriptors /4/,iden-
tifiers, /see VI/, hierarchical chains /see X/b// and related
concepts /see X /c// should be itemized.

‘III. Necesalilty of indexes

Every theaaurus, regardless of its mode of presentation
/see XI/ shoulil contain an alphabetical union list of each in-
dividual unstructured term /5/ whethsr isaued aeparately as a
supplement or together with the main theaaurus as an annex.Per-
mutation indexea may also be used.

CIt may be useful in the case of multidisciplinary theaauri
to present, in addition, indexea in which the descriptors are
grouped by discipliue.

IV.Notiftication of iotent

The appropriate clearing-house /see above/ should be noti-
fied of the intention to coustruct a thesaurus, aa well as when
the thcsaurus is first published or disseminated. This informa-
tion ahould be cbannelled through the national organization

: dealing with thesauri, where aud when such an entity exists.

! The same applies for further editioms. If at all posaible,
a copy of the thesaurus, complete with the imtroduction and
indexea should be sent to the clearing-house in question. The
fact of notification should be mentioned in the introduction.
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Establishment

Vo Check with ¢clearing-
house to avoid dupli .
cation

Before comnmencing 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 best done by sddressing a query to
the two clearing-houses mentioned ebove. It may
be found advisable to go ahead with the ccapila~
tion of & particular thesaurus in spite of the
exiastence of a gimilar one. In this case the re-
asons for proceeding and the differences with
the earlier thesaurus ahould be clearly stated
in the introduction.

ViIi.686election of descrip-
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, preferebly, by people who have botbh 8 good
knowledge of the subject to be traated, and
previous experience in indexing or clasgifica~
tion. The use of internaticmally recruited te~
ams for the construction of thesauri is to be
encouraged gince it widens the cumulative lip=
guistic experience which gose into the building
of the thesaurus. The methods of selectiug des-
criptors vary according to the proposed structu-
re of the thesaurus /alphabeticsl listing,sys~
temstical listing /6/, grapbic displey /6/,
see XI/, tha purpose for which the theseurus
will be used /e.g. for manual or mechanical
retrieval, oaly for indexing, or as & secondsxy
tooi/ aud the background to ths project /gra~
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dusl bduild-up to mechanical processiag, dimtro-
duction of a new domain e.g. interdisciplinary
areas for which no previous classification
schemes existed, existence of well-defined group
of users and subject speclialists, extensive
literature/.

Descriptors, in gemeral, consist of terms
related to discrete concepts encountered in
the subject field under counsideration and in
pertinent marginal areas. 4 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,preferaktly
one. Grammatical connexions such as preposi-
tions or articles should be avoided whenever
possible.

Identifiers constitute a special type of
thesaurus terms /8; =oich are not reciprocally
cross-referenced /see XI/ and which serve the
purpose of providirg additional indexing depth.
For instvance, identifiers might include indi-
vidual trade names, geographical locations,
eguipment, nomenclature, code names etc.

Since they are not reciprocally cross-re-
ferenced, identifiers need not necessarily
arpear in the thesaurus display, but may be
listed separately, in addition to appearing
in the Union List /see III above/.

Four distinct steps iuterveme im the ge-
lection of descriptors: collection, verifica=-
tion, evaluation, and choice.

/a/ Collection . .
It is _.most impossible to make a compre-
"hensive c llection of candidate deacriptors
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 end subject specialists
ag well as internationally or nationally stan-
dardized technical dictiomaries should be
consulted; terms ahould be chosen from the cu=
rrent literature; existing word lists or class=-
ification achemea should be culled and may bde
expanded or compressed appropriately.Scientific
and technical dictionmaries and glossaries, both
multilingual snd monolingusl comstitute a pro-
lific source of descriptors /see page182/.

/b/ Verification
With all methods of assembly,the authenti=-

city of the selected deacriptors should be
verified by consulting dictiomaries, other in-
dexing or standardized vocabularies, current
usage in the literature and aspecizlly the opi-
nion of subjact specialist. Obsolete termin-
ology should not be included, or if so only as
forbidden terms /see X /a/ below/.

One of the more sppealing attributes of e
thesaurus is its ability to assimilate immed-
iecely the neologisme gnd special jargon that
proliferate in expanding fields of.basic and

R i TR
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applied research. Full advantage ghould be taken -

of this facility in combination with the use
of scope notes /see VII /c¢/ below/ apd croas~
references.Special care ghould be taken with
terms whose connotStions have changed with the
passage of time, or whose meanming changes from
courtry to country. If overlapping terms heve
to be included the appropriate cross-reference
/8ee X below/ should be employed.

/c/ Evaluation

" In evaluating the utility of caudidate
descriptors, reference should be made to their:
1. <frequency as encountared in the literature
or in the existing atocks of information/9/s

BILLION/10 EXP 9/
BILLION/10 EXP12/
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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 demoting the particular con-
cept. None of these factors should be considered inde-
pendently and particular attention should be paid to areas
of peripheral interest where the exhaustivity and speci-
Ticity 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 ir the thesaurus on the basis of their estimated
effectiveness Tor retrieval purposes and their measureable
sisnificance in the material to be indexed.

VII. e t hods of avoiding
anbiguity
In compiling @ thesaurus, difficulties are encounter-
ed with descriptors which have more than one accepted
meacing or whose meaniag in a given context is different to
that commonly encountered. In such cases the required
; zmeaning may be brought out by the use of the following me-
! thods:
' /a/ Compound expressions
Although descripéors are preferably self-contained,
. single term concepts, the use of modifying expressioms to
| make clear the different meaninge associated with a given
term is necessary in certain cases. For the method of en~ LATENT
§ tering the resulting compound expression,/see IX/a/ below/. HEAT

f /v/ ggalifierﬁ for homopyms BEAMS

The various forms of homouyms may be distinguished by /RLEC-
the use of qualifying expressiouns placed between paren~  TROMAG-

theses inmediately after the homonya. Other homonyms showld pmiig’
not be used as pareanthetic gqualifiers. /STRUC~
" TURAL/

/¢/ Scope notes _ .
A Bcope note is & bdrief explanation which may
accompsny the descriptor im the thesaurus display,

'_'Czk:ssf-‘a‘s‘««fm. B ooy o AL AN
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but does not form part of the descriptor.lt 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 e descriptor. They
should alwsys be used in conrexion with abbrevia-
tions and acronyms /see VII /4/ bvelow/.

It is recommended that either /a/ aod /c/ or
/b/ and /c¢/ above be used together in a single
thesaurus. Methods /a/ sud /b/ should be mutual-
1y e.clusive and never be used in one and the
same thesaurus.

VIII. Form o2

/a/ Yopd form

Once it has been decided to include agiven
term in the thesaurus, care should be taken to
ensure that the word form used adequately con-
veys the exact meaning intended.

/i/ Spelling: the most widely accepted
spelling of the word should be used. Cases
arige, particularly in English, due to varying
usage on different sides of the Atlantic,where
more than oue spelling of a word is accepted,in

descriptors

which cagse both forms of the word shouldbe inclu-

ded in the thessurus. In these cases the prefe-
rential cross-rererence should be employed /see
X /a/ velow/. Alternatively, & well-estsblishad
dictionary can be chosen to act as arbitrator
whenever this problem arises. ’

/ii/ Traunslation: many current techunical
terms bave arisen by translation from other lan~-
guages, but sometimes a modern foreign language

X DOCTUMENTA~

TION

The process
of storing
and retriew-
ing informe-
tion in all
fields of
learning.

XDoc .

TION
The volume
of documents
assombled or
available,
UMENTATION
The titleaf's
family of pub~
lications.

BULFUR
SULPHUR

X por instance, in three &:I.fferent: thesauri. If these three meen-
ings were in the same thesaurus, they would require quslifiers

in order to make thexm unique.

N

A,
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or latin term is incorporated into the spe-
cialized Vocabulary for a particular subject.

¥hen both the foreign language term and its
putative translation coexist, they should BRAKING RADIATION

both be included in the thesaurus and cross-  EREMSSTRAHLUNG
referenced preferentially.

/i1i/ Transliteration: the problem is
further complicated when the foreign lsugu-
age in question is written in a different
alphabet. This is particularly true in the
case of identifiers /see VI sbove/. The
transiiteration standards® recommended by
the International Organmization for Standardi-
zation should be used whenever spplicsble.
Wherever a choice exists the transliteration  SATELLITE
which dves not employ diacritical marks SPUTNIK
should be selected /see /e/ below/.

/b/ Youn form
The descriptor should be in the form of The gerund in
a noun or that part of the verb which is English

grammstically equivalent,

/¢c/ Humber

. In gemeral, the plursl form should be PORCES
used for descriptors, particularly when ge- HEATING
peric terms are involve®. The singular form PALYNOLOGY
is ussd for specific msterial or property TEAK
terms, process terms, proper names and dis-

ciplinary areas. Sometimes the singular smd  WOOD
slural forms of a word demote different con- WOODS

cepts; it this case both should be sntered.

/4/ Abbreviations and scronyms

Abbreviated word forms should be used
only when their mesoing is intsrua“iomally

x Bee page
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established. Both abbreviated and unabbreviated
forms should be displeyed and cross-referenced
preferentially. Sometimes the necessity for
limiting the length of the descriptor /see /e/
below/ entails the use of less well established
ebbreviations. In all these cases a scope note
/see VII /c/ above/ should be appended.

The above remarks also apply to acronyms.

/e/ Character get

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
cese format for the descriptors. Discritical
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.

/£/ Special charsctergs and pumerals

The ouly special characters allowed in des-
criptors are left and right parentheses and
unavoidable hyphens. /Fullstops mey sometimes
be used /see IX /b/ below/. Any other non-
alphanumeric symbola should be confined to scope
notes, alweys within the limits of machine cha-
racter availability. If the dercpriptors comtain
numeric elements, arabic numer .18 should be used.
The position of the numerals s.ould follow nor-
mal usage.Rules must be eatablished for the
treatment of Ssubscript and superccript mmerals.

t‘“- g ' .

URESCO

United Natiouns
Educational,
Scientific and
Cultural
Organization

MERCURY
/FLANET/

~ 158
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In the perticuler case of data retrieval
thesauri, the stroke /"/"/ may sometimes be EZ/M
found necessary. :

I¥X. eth-ds of entering
descriptors 1an ¢the
thesaurus

/a/ Syutax

Compound expressions consisting of two
or more words should be listed preferatly by
direct entry i.e. not artificially inmverted.
This is especially true for /10/descriptors:
for forbidden terms, this recommepndation may  ELECTRICAL
be relaxed. Zvidently this does not apply POWER
when a periuted or xey word in comtext type
of multiplie entry is used. Inverted entries g&mﬁmu
may be used provided they are preferentially :
cross~referenced /see I /a//.When s qualifier
between brackets /see VII /b/ above/ forms
part of the descriptor it is advisable to enter
the qualifier om its own with a prefereutial
cross-reference to the complete descriptor.

not

. /"b/ Punctuation
Punctuation marks should not appeer inm
the descriptors. As stated in VIII /f/ above,

!
£ the only non-alphanumeric aymbols normally LIGRT-
5 allowed in the descriptors are left and right SENSITIVE

: parentheses. Fullstops should only be ellowed DEVICES EIGH-
X when, due to & 1imit on the length of the VOLTAGE

A descriptor, a word has to be truncated. By- FYLONS

‘. phens should only be used when their amiselon

would alter the intended meaning of the de-
scriptor. Comma2s, colona ‘and apostrophes should
be excluded since they are not necessary to
convey the meaning of the terms. Where punctua~
tion marks are omitted, 1t is adviaable to: in-
clude them in full in the scope notes.

Rl e S

ERIC - T
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/c/ /1/ Specialised vocabularies

Certaio fields have highly ar:.cific sys-
tems of nomenclature, or well-established
standardigzed techmical vocabularies. -When-
ever an internatiounally agreed nomenclature
exists, it should be used.

/ii/ Specific mames .

The proliferation of unrelated specific
namea would temd to comvert the thesaurus
into a simple list of identifiers which
would be aelfdefeating. It is therefore re-
commended that the names of unrelated spe-
cific entities be avoided aa much as possible.

/iii/gpecific items

Descriptors representing gemeric, func-
tional or structural comcepts 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.

/4/ Alphabetigation

Where appropriate, ome of the Zfollowing
alphabetization methods may be followed:

/i/ letter by letter

./i1/ word by word

/11i/ computer sort

T™he selection of the method of alphabe-
tisation depends on 8ll the factors affec~
ting the thesaurys under coustruction. i.e.
the sise and structure of the dousine cove-
Ted bty the thesaurus, the availability of
mechine processing, the kind of hardwere
available, etc. In all cases the alphabeti-
sation rules abould be clesrly and explic-
itly drews up before any kind of ordering is
attempted.

<~
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/e/ Syoouyms and guasi-aynouyms
It is rare that two or more candidate
descriptors ¢an be considered as true
aynonyws. When one candidate deacriptor-
must be searched every time that another
is searched, they may be treated a&as syno-
nyms. Descriptora tha} overlap siguifican-
tly or represent differemt aspects of the
aame property may be considered qussi-
synonyms. Antonyms should be similarly
treasted. When all the aynonyms, gquasi-
synonyms or antonyms are included in the
thesaurus display the preferential cross~
reference should be used /asee X /a/below/.
£ ]
Z.Interrelationahips
betweer deacriptors

The most important function of a the-
saurus ia to serve as a tool fror informa-
tion retrieval. Therefore it should bring
into evidence the interrelatiounship
between individual descriptors. These can
be expreaaed by several means. If codea
are used to indicate theae relatiounshipa,
their meaning should alwaya 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 mare descrip-
tors are related in any way, reciprocel
entries are required. /Identifiers /VI

above/ are the only exceptions to this very

important rule./
This is nece :asry of the homogeneity

of the the .rus and for "book-kKeeping®
purposes.

COLUMBIUM/NIOBIUM
HEREDITY/GENETICS

HARDNESS/SOPTRESS
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/a/ Preferential

This reference is employed to refer from a fore
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 be2n 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 depsees of apecificity within a category of
descriptors all of which belong to a particular ge-
neric group. This relationship is not based upon the

poasible use or application of an entity, but on the .

poaition of the deacriptor 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 levela the cross-referencea forall
levels should be completed for each descriptor. The
kinds of hievarchical relationship. which it is de-
girable to indicate depend on the atructure of the
subject field of the theaaurus. In genmeral, all con=
cepts which are gub-divisions of a broader councept
should form ~.irt of a hierarchical chaiu.

/c/ Affinitive

The affinitive relationship is employed to refer 2

from a descriptor to others that.are closely relsted
in concept but are neither consistently hiersrchically
nor prefereutially related. This relatiounship may de
based on usage, application, physical proximity, ete.

II. Presentation of
thessurus

It is recommended that & thessurus be preseuted

in one or more systematical displays and alphsbetical
listings /12/.

Common codes
in English
t}rezlvge/

includes
use/USR//
/used for
{UE/

ALCOHOLS
USE AL~

KANOIS
AIKAROLS
UF Al-
CQHOIS

Common codes
in English
ares
broader tem
T/ /narr-
ower term
speci-
fic to/ge-
neric to

CALCULUS NT
INTEGRAL
CALCULUS
INTEGRAL
CALCULUS BT
CAICULU3

Genus-species
in 2o0logy

Whole-part

Subordinate
concepts

oty
res
related term
[RT7

also see
EDUCATION
RT LE.\RNING

-

RTEDUCA!IION
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/a/8ystenmatical listing

Systematical listing /13/ refers to tbat form of thesaurus
display in which descriptors are first of all grouped in general
class categories within esch of which the interrelatioaghips
between the deacriptora, particulsrly the hierarchical rela-
tionships, are aa self-contained as possible. Full use should
be made of recorded ~xperience im the field of classification
when establishing the membership of the various facets.

Some descriptors may appear im more tham one category but
this should occur ovly when either the descriptor is sccompa~
nied by a parenthetical qualifier or when cross-referencea are
qsed.

Thesaurl that are preaented im this way should always zon=
tain an alphabetical listing of all the terms included in the
thessurus /see III above/.

Systematical listing /14/ is probably better for very spe-
cialized scientific and technicsl fields than for interdis-
ciplinary areas.

Combination of this type of display with /c/ below gives
rise to 8 kind of structured slphabetical list which probably
combines to the fullest extent the advamtages of both.

/v/ Grdphic display

Perhaps the most subtle mode of presentatiom of thesauri
ia to display the descriptors snd the relationships between
them graphically. Although this can be done multi-dimensionally,
for instsnce by teking two dimensions for each fscet of a
multi-faceted thessurus, the more current methods are two-di-
mensional.

One such system consists of arranging the descriptors inm
semantic groups, assigning a gridded sheet to each group sud
giving fixed positioms to each descriptor with respect to the
horizontal and vertical axes, thus defining co~ordinates.

Interrelationships between descriptors are them shown by
mesns of srrows. Associative relationships are demoted by bi-
directional arrows. Hierarchical relationships are showr by
unidirectional arrows always poimnted to the more specific des~
criptor. Preferential relationships may be indicated by brac—
kets with the arrows leaving or arriving at the preferred term.

e i
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It is understood that a deacriptor may beloung to several
groups. The optimal size of esach group appears to lie between
30 and 40. As befrre, an alphabetical listing should be given
in sunax showing tiu semantic group/s/ to which each descrip—
sor belongs. Which mode af presantstion is selected will de~
pend on the use to which the particular thesaurus will be put.

The latter two types of display land themselves more easily
to translation. A rather particular type of thesaurus is the
following,

/c/ Alpbabeticel listing

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. Por
instance, synonyms come more readily to mind if we think of a
particular category as a whole rather than individual descrip-
tors plucked at rendom from an elphabetical list. It should be
remembered that a particular alphabetical order is only sppli-
cable in one language. Parmuted alphabetical lists may also be
used /15/.

Development

XII.Periodic verification of us o=
fulness o0f individual descr ip-
tors

At least for the first few yaars, if not permanently, after
the eatablishment of a thesaurus, a check should be kept on the
frequency with which particular descriptors are utilized, both
for indering and retrieval purposes. Periodic verification ghould
ensure that certain descriptors neither interfere with, nor
duplicate one another. Om all occasiomns in which & search does
not locata 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 carriad out.

L " 164
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XIII. Blimination of descriptors

If it is found that any descriptor is being used very ino-
frequently, care ahould be taken to eusure that the infrequen-
cy of ussge is not dus purely to the lack of documents related
to that particular comncept. It may either be eliminsted from

2 the thesaurus or replaced by snother more common ters. Conm~
plete elimination should occur ideally only when that particu-
lar deacriptor has vever beem used, either for iudexing or re-
trieval purposea. The use of a prefersntial relatiouship to
indicate where the replacement has been effected is more prac-
tical.

The inverae ia also trus: if too many indexsd materials
are asaigned to the same descriptor, its specificity is lost,
its application has becoms too general and the brukinc-dm
of the concept should be considered.

If u preferentisl relationship is not used, the date of
1nt:roduction of a new descriptor into the thesauruas should de
noted siuce, prior to that date, indexers were not suthorigzed
to use that term.

The procedure to be followed when a particular descriptor
is over or under used depends to a certaim extent on the search
strategy employed im retrieval. If the least specific descrip-
tor is searched for last, it may unot be worthwhile to elimina-
te it.

XIV . Choice 0f new descriptoras

Indexers and users should constantly de on the look-out for
new candidate descriptors which may represeat either new con-
cepts or different facets of old concepts. If possidble, the
descriptor should be used on a trial basis bty indexers for acme
: time before becoming & definite addition to the thesaurus.

’ The frequeuncy of occurrence of such candidate descriptors

; both as indexing and retrieval terms is & good indiocation of

d their future usefulneas. If it is decided to add & new des-

i criptor, the imterrelationships with all the pre-existing des-

‘ criptors should be ideatified ani inmtroduced in the appropria-

[ te placea,
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Definite additions should not be introduced singly as this
csuses coufusion 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 & new edi-
tion of the thesaurus. This does not preclude their use by in~
dexers. There should exist a central pauthority which examinves
all the suggestions received and issues a final verdict on the
acceptability or otherwise of the possible new additions.

It sbhould alwaye be remembered that a thesaurus is npever
completed, its sise end shape being a fumction of time.

No t e: KNumbers in brackets from /1/ to /15/ signify pla-
ces in which the final text "Guidelines for the Establishment
snd Develop@ent..." differs slightly from the text of Project 3.
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List of IS0 recommendations
related to these Guidelines

ISO/R 9 "International sytem for the trausliteration of
slavic Cyrillic characters™ 2nd edition.

ISO/R 233 “"Internationsl system for the tramsliteration of
Arabic characters"”.

1SO/R 259 “"Transliteration of Hebrew".
IS0/R 704 "BNaming principles”.

ISO/R 843 "Internmational system for the tramsliteration of
Greek characters imto Latin characters®.

ISO/R 860 "International unification of concepts and terms®.

ISO/R 919 "Guide for the preparation of clagssified 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 defiuning vocabularies”.

The above documents are available either from the Headquar-
ters of IS0 /International Organization for Standarization/,
1 rue de Varembe, Geneve 20, Switzerland.
or from: the corresponding National Standards Organizations
of the member countries of ISO.

Sources for dictionaries and glossaries:

Bibliogrsphy of interlingual scientific apd techmical dic-
tionaries, 5 ed. Paris, Unesco, 1969. 250 p.

Bibliography of momolingual gcientific and techuical glo-
ssaries, Vol.I: Natiomal Standards, 1955, 219 p. Vol. II: Mis-
cellaneous Sources, 1959, 146 p. Paris, Unssco. -

/Supplements published in Babel, International Journal of
Translation published by the International Federation of Traus-
lators with the assistance of Unesco. Aviguon, Fraunce./

Bibliographic Bulletin of the Clearinshouse at CIINTE,1969,

: warsaw, CIINTE, 1969, 180 p. /Annual supplsments are planned./
mgam_emmsmmm% Case Weatern
i Reserve University, Clevelsnd, Obio, U.5.4., ¥969. /Computer
H priat-out./

Some national standards imstitutions publist extensive
unilingual and sometimes bilingual techmical vocabularies.

FRIC
"" ) : - 1L ‘37
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QUESTIONNAIRE ON PROBLEMS THOUGHT DESIRABLE TO RAISE
BEFORE THE MEETING

1.Definition of & theaaurus

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 theaaurus"?

¢/ which elemetits and factors influence the organigation
of a thesaurus?

4/ how should the degree of complexity and the number of
information items contained in & thessurus be evaluated?

2.Is8 the concept of 8 thesaurus
sufficiently complete anmd uni-
vocally end exhaustively defin~
ed, or does 1t necessitate
further snalysias?

3. ¥hat 16 the role of & thesauruas?
a/ direct use in information and retrieval systems
b/ in development of scientific information

4. How c¢can thesauri be constructed?
a/ methods of compiling thesauri
b/ possibilities snd advantages of automation in compilation
of thessuri

5. How can theaauri be classifiead?
According to:
a/ branchea /aubject/
b/ accuracy of definition of concept reletioums
¢/ the degree of hierarchy

O
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4/ adopted types of basic componeuts
e/ coding methods?

6.How can we defiune a descriptor?
/Couditions which a key-word must fulfill in order to be-
come a descriptor - the methods of constructiog descrip-
tors/.

7."hat comditions must desorip-
tors and thesauri fulfil 4inu
order to ensure their inter-
brauneh and ioter-lasunguage cor
relation?

8. Whet oconditions must be £ uylfill-
ed by descriptors aund thesa-
curi as tools for the further
developmnent of information?

We consider the above topics only as genersl outlines,and
; would be grateful if you wideu the scope of the subject matter.
: If in your opinion it is not necessary to discuss 81l the
items, please give your opinmion only on Such points which you
i consider o be of utmost importance.
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Annexes to the article:
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INPUT DATA FOR THE COWPUTER CONSISTING OF IMDIVIOUAL ROD’s

617,033

RRKXIOUXK, KX IUUXKXRINE

X TXOOOOCOUUOUOOUOUL XXX XXX
uy
0y 6108 671.05¢.12

nﬂmmxxxxxxx

TXUUKRX XU

oA 6108 6717087 677.661,05 £81.05
TRRCUORKX  XXXXRIODRKXX

RO X XX XXX XXKXXXRE XK

FiG. 1A

1.5 677,054.12 677.661.05 €87.05
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671.033:2
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AR KRR XK

JOOOUOUOLAX XX XU XCUUURE X XEX X XXX XX XIU0OUOUUK XXX 000K
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priiiieiiiivtiiis

m.m £
on
677,083  6T.034.12

61,053 61,051  6T1.68,05 681,05
611,053  671.054.32  677.661.05  681.05
611.050.2
#053.2
611.08.2
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TABLE OF SINGLE INDEXING TERMS (SIT's)
SIMPLE IHDEXING TERM FREX.  RANK

621,335 T %5
621.335~2,024 1
821 [} 1

621.335.2.024 a9
621.335.2,024/,025 5 2
1 304 3
621.335.42-835 T
od2e 0]
»335.42.024/6025 162
6214335.42.025 67 23
621.336 s
8235 2 m
(4] 035502 1 35'
6.3 2 32
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