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Appendix D1

Related and Earlier Attempts at Concept Coding

There have been many attempts at isolating and classifying elemants
of meaning at the root of complex concepts. De Grolier (*) notes
that methods and the need for them have been regularly discovered
and rediscovered since the time of Leibniz or even earlier. He
then states: "We dras attention to these ‘anteriorities', not in
order to underrate the ork performed by the various researchers

or teams of researchers -- ho, in most cases, truly believea that
they had discovered a 'new method' -~ but to persuade them, rather
than to advocate unilaterislly any one ‘exclusive' process, to
agree that they are all engaged in work on common basic principles,
whatever may be the differences (at times very minor) in the coding
method or the particular type of machine adopted.”

De Grolier has summarized the work on classification around the
world but only a few initiatives seem to be directly related to this
project. Usually the work has been directed towards solving a
classification problem in some particular field which strongly
influences the design of the scheme (sees Appondix A2 ). The follow-
ing, noted by de Grolier, is of more direct relevance:

1. Perry and Kent (Western Reserve University)
Developed a coding method for the field of metallurgy based on
‘semantic analysis! of complex terms into ‘individual terms?,
30,000 terms were assembled from a variety of sources. The
notation is however very cumbersome. )

2. S.M, Newman (U.S. Patent Office)
A 'ast attempt at defining or redefining concepts, which could
perhaps be entitled -- to paraphrase a famous title -- 'In search
of lost simplicity®: to discover or rediscover non-equivocal
terms beyond the complications of patural language, which
'unfortunately' does not have "uniform or logical rulss for the
denomination of devices or things". In effect this is an
attempt at creating a metalanguage -- but again results in a
cumbersome notation.

3. C.G. Smith (U.S. Patent Office)
Suggested a system which would isolate "ultimate concepts...
required in the definition of mure specific concepts....Thers
is a basic layer of concepts which do not require definition.
It is the use of such elemental concepts which is contemplated
in the present system....A fundamental feature is to seek
beneath composite words the basic organization of elemental
concepts which they represent, and to develop the essential
combination for the definition of these words."(**) This
was conceived mainly for patentable contrivances on the US

{*)Eric de Grolier. A Study of General Categories applicable
to Classification and Coding in Documentation. Paris,
UNESCO, 1863.

(**)C.G. Smith. Descriptive documentation, International Conference
on Scientific Information, 1958; Proceedings. Washington,
National Academy of Sciences, 1359, p. 1103 .
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Patent Office Interrelated Logic Accumulating Scanner. It
does however permit chains of related concepts to be handled.

4, Cordonnier
Worked on methods "to symbolize the elementary points of view
of the classification of ideas and...to study the grouping of
these symbols in order to nbtain composite symbols representing
the structure of complex concepts”. He also suggests that
“intuition permits the representation in an intellectual space
of" a logical figure, to n dimensions, a synthesis of the relation=-
ships between a group of ideas into the different classes which
arrange them naturally according to the various possible indi-
vidual vieupoints".

5, M,L. Sievens ’
Worked on use of computers to handle interrelationships betgu
terms and to 'define', by supplying the generic and dascriptive
terms related to the term of which the definition is sought;
‘develop', by furnishing specific examples of a generic termg
‘localize', by indicating the place which can be associated
with the proposed concept; ‘'match', by comparing several pro-
posed terms together, in order to find a 'common point' making
it possible to relate to these terms another term possessing the
same characteristic; and carry out other logical operations.(*)

6. Others
Otner initiatives and their relationship to this project are
reported in separate appendixes. Of particular interest is the
highly general approach adopted by the M,I,T. ADMINS system
(Apanle B2 ).

Conclusion

Most of these attempts appear, from the perspective of this project,
to fall foul of one of the following difficulties: cumbersome
notation, rigid and exclusive category or relationship structure,
focus on one specialized field of knowledge, difficult to implement
because the administrative and intellectual tasks are not dis-
tinguished.

B )

(*) 'Mary €. Stevens. A machine model of recall. Paris, UNESCO,
NS/ICIP/J.5,4, 1959. See alsoc: T, Kilburn, R.L. Grimsdals

and F.H, Summer. Experiments in machine learning and thinking.
Paris, UNESCD, NS/ICIP/5/6/15, 1959,

g s 2o



¢ : 1 : . Appendix D2

Conceptual dictionaries (*)

The outstanding importance of dictionaries in the modern world
explains why some lexicographers are dissatisfied with the me-
chanical method of arranging words in alphabetical order, and
would prefer to classify them according to the concepts which
they express. :

One would be mistaken in believing that this is a recent trend,
since, as franz Dornseiff reminds us in his remarkable 'Vorrede!
(Preamble), Der Deutsche Wortschaotz nach Sachgruppen (The
German vocabulary by subject groups), Berlin, W. de Gruyter,
1934, one finds tentative systematic vocabularies at Babylon

in the third millennium before Christ. In modern Lurope,

the most important work on systematic lexicology was that of
Peter Mark Roget, in the nineteenth century, the Thesaurus of
English words and phrases, which he was in process of prepuring
as early as 1806, and of which the first edition oppeared in
1852; see also among numerous contemporary editions thot of
Penguin Books, London, 1953. Concerning Roget, see Henry
Sweet, "Words, lLogic, and Grammar", Trans. Philologiczl Soc.,
1875-76, p. 470~503, reproduced in his Collected P.pers, P,
1-33. Oxford, Clarendon Press, 1913.

The Seventh International Congress of Linguists put "concep-
tucl dictionaries" on its agenda (point AS): see . Mezger's
report, p.77-85, the contributions, p.8G-9, ond the discussion
p.443-73. DOne of the most remarkable idcdological dictionaries
was that of J. Casares, Diccionorio ideologico de la lengua
espanola (Ideological dictionary of the Spenish languuge),
Barceldna, 1942; see also his Introduccion a la lexigrafia
moderna, Madrid, 1950, Under the impulsion of Antoine Thomas,
a certain number of French dislectslogicol studies were made on
a systematic basis, e.g. L. Lhermet, Contribution & la lexico-
logie du dialecte aurillacios, Paris, 1931. 1t would obviously
be a great convenience if conceptual dictionaries of different
languages, periods, or single authors could conform to the same
general pattern so that they could be readily compared vith one
another, To this end one would require a conceptual framework
so comprehensive and yet so elastic that the most diverse
languages and the most idiosyncratic writers would fit smoothly
into it. Such a broad classification of concepts was put for-
ward by R. Hallig and W. von Wartburg in 1952,

Walther von Wartburg constituted himself the protagonist of
the general application of such a method, see his report "Das
Ineinandergreifen von deskriptiver und historischer Sprach-
wissenschaft (1931); "Betrachtungen iiber die Gliederung des

T) This Appendix consists of extracts from S. Ullmann, Semuntics:

an introduction to the science of meaning.Oxford, Blockwell,
p.254-5; but especially from Eric de Grolier. A Study of Gen=-
eral Categories Applicable to Classification and Coding ip
Documentation. Paris, uUnesco, 1062, p.226-228 (Note 89).
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Wortschatzes und die Gestaltung des Worterbuchs' (The inter-
action of descriptive and historical linguisties (1931); views
on the structure of the vocabulary and the formation of the
dictionary).Mcdlanges Bally, 1939; Prpoblimes et méthodes de la
linguistique , p.159-67, Paris, Presses Universitaires de
france, 1946; Rudolf Hallig and W. von Wartburg, "Begriffssystem
als Crudlage fUr die Lexikographie; Versuch eines Ordnungssche-
mas" (The system-of concepts as the foundation for lexicography;
a tentotive system of arrangement), Abhandlungen der dautschen
Akndemie der Wissenschaoft zuy Berlin, Klasse fUr Sprache,
Literulur und Kunst (Procecdings of the German Acudemy of Sciences
in Berlin, Class for language, lilterature, aznd art), 1952,

n® 4, Seo.on this subject W. Runkeuits, "Kritische Betrach-
tungen zum Beqriffssystem von Hallig v. Wartburg im Zusammen-
hang mit don Arbeiten am Altgaskognischen Worterbuch" (Critical
remarks on the system of concepts of H.v, Wartburg in connection
with the work on the 0ld Gascon dictionary), Monatsberichte der
Deutschen Akademie der Wissenschaften zu Berlin, 13546-56, p.
379-88. See also rececntly F. de Tollenaere, "Lexicographis
alphabétique ou idéologique,” Cahiers de lexicologis, n°2,

p. 19-20.

See especially K. Baldinger Die Gestaltund der wissenschaftli-
chen Wirterbuchs", Romontisches Jahrbuch, v (1952), pp.65-

94, K. Baldinger, “Grundsitzlicher zur Gestaltung d=s wissen-
schaftlichen Worterbuchs", Deutsche Akademie der Wissenschaften
zu Berlin, 19406-13856, Berlin, 1956, pp. 379-88; K. Baldinger,
“plphabetischer oder begrifflich gegliederter Wérterbuch?".
Also Julius Gould and W.L. Kolb. A Dictionary af the Social

‘Sciences (compiled under the auspices of Unesco). Neuw York,

fres Press of Glencoe, 1964. (discussed in Appendix D9).

The German research on "semantic fields", which later inspired
Georges Matoré, La méthode en lexicologie, domaine frangais,
{Meclhod in lexicology in the field of the French languuge),
Paris, Didier, 1953; he offers here (p.70-4) a diagram of a
"comprehensive claonsification of lexicon facts" differcnt from
that of Hollig and Wartburg, and, moreover, less satisfactory.
It will be noted that Matoré, in defining lexicology as a
sociological discipline using words as its linguistic material,
tries to make of it an "autonomous disecipline” the field of
vhich partly covers that of linguistics, but independently of

it: for reasons other than those of certain American structuralists

this position results in a dismemberment of linguistics in a

way which does not seem to be any longer justifiable (p.50-1)
Concerning structural semantics in general, and its (desirable)
relationships with other parts of structural linguistics, see

S. Ullmann in the second edition of his Principles of semun-
tics , p.307-21, op.cit., with pumorous roferences, and Uriel
Weinreich, "On Semantic Universals" (duplicated, 71 pp. March
1961, with an important bibliography), and also his programme

of studies,"Semontic structure of natural languages” {duplicated
memorandum, 5 May 1961). At the eighth International Congress

of Linguists (Oslo, 1957) there was a {(rather disappointing) dis-
cussion con the subject "To what extent can meaning te said to

be structured? (p. 636-704 of the Proceedings), of which the
most interesting item was the paper by Hjelmslev, which we




have already mentioned. See also Hans Pollak, "Gibt es Wort-
klassen vom Standpunkt das Hedecutting?" {(Are there word-clusses
from the point of view of meaning?), Beitriige zur Geschichte
der deutschen Sprache und Literatur (Tdbingen) 80, 1958, p.
33-47.

There is also Andrew Paul Ushenko, The field theory of meaning.
Ann Arbor, University of Michigon Press, 19b8; F.F. Nesbit,
Lanquage, meaning, and reality, New York, 1955; H.R. Walpole,
Semantics, Norton, 1941, On basic concepts, see Cric H., Lenne-
berg and John M. Roberts, The language of experience, supplcment
to the International journal of American linquistics, 22, (2)
Charles L. Osgood and his collaborators huve tried to apply a
method called the method of "semantic differential", to obtain
a "measurement” of meaning: see C.CL. Osgood, George J. Suci and
Percy H. Tannenbaum, The measurement of meaning, Urbana, Uni-
versity of Illinois Press, 1957; but Uriel Weinreich has right-
ly observed in "Travels through semantic space", Word,14
(2-3), 1958, p.346-66) that the "semantic differential"” measures
"meaning" only in a psychological sense, from the point of
view of the emctional reactions of the subjects studied to such
and such a word (cf. especially p. 358-60 of his article).

Needless to say, the Hallig-Wartburg system is only one of
varigus possible ways in which concepts could be classifieds
the aim was not so much to devise an ideal scheme as to have a
unigue basis for specific investigations. If this idea were to
be widely adopted, a series of coordinated research projects
could be planned with sufficient flexipbility to adapt the
scheme to the material examined, and yet with enough .common
ground to make the results comparable.

The recent work of the International Center for the Terminology
of the Social Sciences is discussed in Appendix D12,
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1 Appendix D3

Relationship to Citation Indexing Method.

The arguments and examples in this Appendix are based on minor
modifications to extracts from a paper by Cugene Garfield (*).
The reservations are due to the focus on documents as opposed

to the focus of this project on concepts. The traditional phil-
osoohy of classification system design implies that indiwvidusal
entitiecs (usually documents) can be treated as though they were
indzpendent of one another. This basic fallacy not only results
in the loss af important informatiocnal links, but it is basically
inefficient. Little or no effort is made to establish a possi-
ble relationship between the entity being classified and the
entitios alroady classified. There are exceptions to this

rule, but generally the building-block development of human
knowledge is not perceptibly reflected in traditional classifi-
cation systems. In conventional word indexing systems, the in-
dexors cannot afford the time to establish linkages between
concepts.

Each addition to the body of knowledge is treated as aone of a
serires of independent events, like molecules of a gas. HBut the
literature is not an "ideal gas"--the molecules interact. Sim-
ilarly, the body of knowledge, partly embodied in the literaturs,
is composed of highly interrelated elements, It is a heavily
cross-linked network., The clearly-visible linkages are those .
ordinarily provided by authers in the form of explicit citations,
Less clearly seen are implicit references as in eponyms and nea-
logisms. Almost invisible linkages exist in the natural lan-
guage expressions which obscure the relationships, expecially

to an unskilled observer., Conventional bibliocgraphy is essen-
tially a simpls listing or inventory of publications which dis~
regerds most of the interrelationships between the items in

the inventory. In contrast, citation indexing integrates this
necessary and uyseful listing in a huge graph or network. In
this graph, cach entity (in this case documents) is a node or
vertex in 8 huge multi-dimensicnal network. By analogy, this
model of the literature (which Carfield considers to be equiv=-
alent to man's knowledge) is like a large road map in which the
cities and towns share varying degrees of connectivity. ELven

the smallest hamlets are nodes on the citation map of science.

Garfield refers to previous work of his on this type of histor-
ical map.(**) Since each document is an "event" and bears a date,
a graphical history may be displayed, but with the important ad-
vantage of being able to show the interrelationships among events
(see Figure D1), This is a legitimate starting point for the

(*) Eugene Garfield. "Primordial concepts, citation indexing
*and historio-bibliography.” Journal of Library History,
n® 2(3), 235-249 (1967).

see alsos Eugene Garfield. "Science Citation Index; a new
dimension in indexing." Science, 144, 649-654, (1964)

(**) E. Garfield. Citation indexing: a natural science literature
retrieval system for the social sciences. American Behavioral
Scientist, 7 (10) 58-61 (1&64).



historian., It should be noted that this technigque has been in
full operation for a number of years, in the form of the

Science Citation Index produced commercially by the Institute for

Sciepce Information (U.S.A.).

Comment .

There is clearly no technical obstacle to handling conceptual
entities in the same manner as documents., This would clearly
be of value to both the historical and educational model types.

Garfield himself refers to the possibility of having such graophs
displayed directly onto a computer-controlled TV screen (see

- Appendix B3), or plotted onto graph paper by a plotting device.,
Computers currently plot such graphs on standard line printers
as output from the commonly-used PERT programs.

Garfield is only concerned with the time or historical dimen-
sion as a means of sequencing entities, md only with the
citation relationship between such entities. There is no reason,
however, why other dimensions and relationships should not be
used: geographical, educational, logical, etc., corresponding

in fact to more of the model-types listed in Appendix A3.
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1 . Appendix D4

.

Relationship to the U.D.C./Dewsy Classification Schemes (*)

Introduction

The Universal Decimal Classification (UDC), originally deri-
ved from the Dewey Decimal Classification (DC), has been, and
is still peing, extended for use in "classifying articles in
periodicals monographs and documents of all kinds,”under the
auspices of the Féderation Internationale de Documentation,
which autnorizes publication of various international editions
of the UDC in different languages.

The general pattern of the D.C. is as follows: The wnole field
of knowledge is divided into 9 main classes, numbered 100/900
(u.p.C. 1/9), general works constituting a tenth class, 000,
€ach main class is divided into 9 subclasses, e.g., class 300
(Social Sciences) into 310/390 (U.D.C. 31/39). General uorks
on the Sorial Sciences constitute a tenth subclass, divided
into 301/309 according to the form in which the general subject
is presented, e.g. 304 Cssays. ULach subclass is divided into
9 further subclasses, e.g. 320 (Political Science) inte 321/
329, general works constituting a tenth subclass, divided into
320.1/320.9. This divisinon into ten may be continued indef-
initely -~ hence "decimal classification.”

The use of the decimal notation has been one of the most suc-
cessful Ffeatures of the D.C., offering infinite hospitality
to new subjects whilst using the best known and simplest of
symbols ~- Arabic numerals. It was these two factors, and
the fact Lhot the D.C, was a classification of subjects, in-
dependent of lanquage or race, that chiefly determined the
adoption of the D.C. by the Institut International de Biblio-
graphie (I.I.B.,) in 1895. MHence, the order of subjects in
the D.C. and U.D.C, schedules is substantially the same,

But the D.C. introduced, in conjunction with its decimal nota-
tion, two other structural features which have been immensely
significant in the development of the U.D.C.:

1. JThe synthetic principle, whereby recurrent series of
concepts are arranged in consistent orders and alloca-
ted a consistent notation. For example, in class

400 (Philology) the order of subclasses within

each language is the same -- Orthography, Etymology,
etc., and the notation representing them is also the
same, e.g. 425 [nglish grammer, 435 German grammar,
etc.

(*) This Appendix takes the form of extracts from the introduc-
tory pages to the Universal Decimal Classification; abridged
English edition, London, British Standards Institution,
1961, (3rd edition).



2. The use of a distipctive symbol teo introduce
2 particular principle of division. for ex-
ample, the appearance of a zero in a D.C,
number usually means that the subject repre-
sented by the preceeding digits is now divi-
ded by the principle "form of presentation";
so 677.05 means the subject Textile Manufac-
ture 677 presented in the form of a period-
ical.

It should be clearly understood that "decimal classification”
refers essentially to the structure of the notation, since it
is theoretically absurd, as Dewey stated, to divide each class
into just nine subclasses. This means that the "expressive-
ness" of the notation in reflecting co-ordination ana subordi-
nation is often sacrificed. If more than 9 subclasscs have

to be accommodated, scme must "share" & number, e.g. 941
(Scotland) and 941.5 (Ireland); if less than 9 subclasses

are required, they are spread over the 9 numbers, thereby
shortening the length of the class number - e.g. 592/595
Invertebrates.

Two distinctive modifications of the D.C. pattern by U.D.C.
may be noted, firstly, as an international scheme, U.D.C.

.removes the occasional American emphasis found in the D.C,

nitation -e.g. at 329 (Political Parties}. Division of any
subject by place finds all countries equally provided for,
Secondly, whilst U.D.C., like D.C., is a general classifica-
tion, not a composite of special classifications, the U.D.C.
docs provide, via its Points-of-view numbers, a mechanism
whereby the structure of the general scheme may be adjusted
to the needs of a special classification.

The Universal Decimal Classification (U.D.C.) is a scheme for
classifying the whole field of knowledge. It can be applied
both to the literature which records knowledge, and to the
catalogues, indexes, etc., which refer to the literature. It
enables these to be arranged in such a way that all references
to information on a particular subject can be brought together
and the information located with the minimum of searching.

Availability.

The preparation of the 2nd international edition of the U.D.C.
involved some forty specialists, under the general editorship
of Dtlet and La Fontaine {co-founders of the Union of Interna-
tional Associations), who were concerned chiefly with the Human-
ities, and Mr. F. Donker Duyvis (later GCeneral Secretary of the
F.I.D.) who was responsible for most of the sections on Science
and Technology. Containing some 70,000 subdivisions, this 2nd
edition in French was published during the years 1927-33 under
the title of"Classification Décimale Universelle" and has since
served as the authoritative basis for all subsequent schedules,
full and abridged. ’ '
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OF the three full international editions based on the 2nd
editicn, the only one completed since the end of the Second
World Wor is the 3rd (German) edition, camprising 7 volumes
of tatles and a 3-volume alphabetical index. The 4th (Eng-
lish) edition is still in preparation, and the only sections
so Far published are 0O, 5 and parts of 62 and 67, and 669,
Rother more has appeared of the Sth edition (again in french):
namely 0,2,3, 61 and 62 and 65, but difficulties are being
encountered and progress is slow. Other editions in Japanese
and in Spanish have been begun, and one in Portuguese is con-
templated. '

Abridged editions have been been published in Czech, Dutch,
English, Tinnish, German, Japanese, Polish, Spanish, Swedieh,
and other languaqes, while Arabic and Portuguese editions

are in preparation, Only a very brief outline schedule exists
in French, but a standard abridged text is included in the
important new 3-language edition issued jointly by the Deutscher
Normenausschuss (D.N.A,), and the British Standards Institution
(B.S.I.), with the Association Belge de Documentation (A.B.D.)

and tha Union Frangaise des Organismes de Documentation (U.F.0.D,). .

Development

The development and maintenance of a system as comprehensive
and widely-used as the U.D.C. could hardly have been achieved
without some form of effective supervision and control., The
ultimate authority on general U,D.C. policy and development is
the Internationul Committee on Universal Classification, on
which all national member committees of the F.I.D, are enti-
tled tc be represented, but its membership is too diffuse to
maintain continuity between F.I.D. Conferences. Day-to-day
control and supervision are vested in the mare compact Central
Classification Committee (C.C.C.), which consists of the FeIuD,
General Secretariat at The Hague, where an up-to-date master
copy of the complete U.D.C. is maintained, based on praposals
submitted by U.D.C., revision committees or individuals in many
parts of the world,

Principles

Three basic principles are evident in the Universal Decimal
Classification:~

1. It is a classification in the strictest sense, depending

on the analysis of idea content, 'so that related concepts and
groups of concepts are brought together, and the arbitrary and
often haphazard systematization of alphabetical and other arran-
gements is avoided.

2, It is a universal classification in that an attempt is made
to include in it every field of knouledge, not as a patchwork
of isalated, self-sufficient specialist groupings, but as an




integrated pattern of correlated subjects. This universality
at the conceptual level is supported by notational devices,
which permit the linking of simple main numbers (for simple
ideas) either with other maip numbers or with auxiliaries

denoting Place, Time and similar commonly recurring categories =
in each case forming combined or compound numbers.

index entries are made under each single main number forming
part of a combined number, the complex subject can be located

from each point of view,

on the part of the classifier.

3.

It is a universal decimal classification, constructed on

the principle of proceeding from the general to the more par-
ticular by the (arbitrary) division of the whole of human
knowledgse into ten main branches, each further subdivided
decimally to the required degree. This principle can be

applied to any notation, but Arabic numerals are international~

ly familiar in a recognized order, whereas letters and other
symbols are not.

A.

Structure

Main structure

The whole field of human knowledge, regarded as unity, is

divided into ten main branches denoted by decimal fractions

as followss-
.0 Generalitiesimethodology, documentation,scripts;

recording, collection and dissemination of information

.1 Philosophy, metaphysics, logic, ethics. Psychology

.2 Religion. Theology

3 Social sciences: including statistics, law, sducation

o4 Philology. Languages

.5 Pure science, mathematical and natural

«6 Applied science: medicine and technology

7 The Arts, including architecture, photography, enter-
tainment and sport

.8 Literature

9 Geography. Biography. History.

On this foundation, the notation is built up by continuous

extension of the decimal fractions, on the principle of

proceeding from the general to the particular. Thus, every

concept within the domain of pure science is represented

" by a decimal fraction greater than .5 and less than .6,

the subdivision being carried to any required degree, as
shown by the following example:

5 Pure science, mathematical and natural

«51 Mathematics

.52 Astronomy, geodesy

«53 Physics, with mechanics

«531 Mechanics (of solid bodies)

.531 7 Measurement of geometrical and mechanical
magnitudes '

.531 71 Measurement of length, linear dimensions

If separate

regardless of any subjective approach

532

luid mechanics
etc.,etc,

B. Auxiliaries

Auxiliary numbers and signs are a means of eliminating
repetition by groupipg recurring subordinate concepts

such
(i)
(ii)

(iii)

(iv)
(v)

(vi)
(vii)
{viii)
(ix)

(x)

Comment .

- 1, Some

as larguoge, form, place, time and point of vieuw
addition sign +, used to link commonly associated
concepts, e.9. 622 + 669 for mining and metallurgy.
cxtension sign,/, used to denote a range of concepts
which collectively form a branch of knowledge, e.g.
624/628 for civil engineering.

relation sign, : , used to link related concepts of
equal value, s.g. 31:63 for statistics as applied

to agriculture.

language sign, = , used to give the language of the
document, e.g. 22.05=30 for the Bible in German

form sign, (O0...), used to give the nature of the
document (periodical, book, ete.), e.g. 58(021) for

a comprehensive botany handbaook or manual

place sign, (1) to (9), used to give the gecographical
range of the subject denoted, e.g. 385(43) For the
German railway system.

nationality or race sign(=...), used to indicate the
racial aspects of the subject dencted, e.qg. 291.33
(=947.5) for witchcraft among the Cskimos.

time sign,"...", used to allocate dates or other time
aspects to the subject denoted, e.g. 3471 "1898.12.11"
for international law as at 11th December 1898.
alphabetical subdivision used to cover particular
features, e.g. 820 (Shakespeare) for the works of
Shakespeare

point of view sign, 00...., used to indicate the broader
aspects of a subject from a particular viewpoint, e.g.
622.009 for the social and ethical aspects of mining
note on application sign, -..., used to indicate the
manner in.which the subject denoted is used, e.g. 331.64~
055.? for labour services for women

synthetic sign, '..., used to build up compound numbers
e.g9. 547.29'26 for carboxy-acid esters

examples of typical numbers generated by the UDC are

--159,9+331,826+37.048,2 )
--338,984.4: 522.33+669.1(4)
--621.039.004.14:327,3
-~572+930.6+41(98/99)

This sort of variable length/multiple sign number is definitely



not oriented toward standard data processing methods. (One

computer system is however in operation in the USSR which handles
these codes).

2. There is no attempt to take care of semantic differences
associated with multiple use of the same term, each to denote a
subtle difference of meaning which can only be classified by a
definition in the form of a series of phrases. (sece Appendix A2)
This can be handled, but only by increasing the depth of the
indexing to create rather unuwieldy cude numbers.,

3. Despite references to its applicability to the "whole fisld
of knouledge” the scheme is primarily intended and used for

the classification of documents. Most of the people and organi-
zations involved in its use are documentalists with a commitment
to document handling. Ffor example, the UDC coordinating body

is the Internaticnal Federation for Documentation, Little value
is seen in divorcing knowledge from the documents in which an
attempt is made to record it. This divorce is however nouw pos~
sible with new techniques of handling information,

4. The development of the system leads to unbalanced depth of
coding. The best example is the field of pure science which
is confined to 5. The tremendous development in this field

- since the scheme was conceived means that a code must be made

quite lengthy before it is significant, a5 opposed to the case
in a less developed field such as hilology, 4.

5. Revision and reconceptualization is very difficult and slow
as the following extracts indicate. The process of reconceptu=-
alization is not seen to be an essential feature of the advance
of knowledge, but rather as annoyingly inconvenient to contin-
uved development within traditional knowledge hierarchies.

In revision, conflicting tendencies are inevitable: the older
established users, having built up extensive U,D.C. catalogues
over the years, tend to resist changes, whilst the neower and pro-
spective ones, with little or no existing U.D.C.-classified
material, are often anxious for drastic rearrangement, sometimes
in the interests of logic alone. However, the majority of those
active in U.D.C. revision have accepted a policy of compromise:
they endeavour to make the classification better for established
users, and maore attractive to non-users; to reduce confusicns and
shortcomings, and to introduce new concepts without disturbing ths
existing tables too much.

The governing rule in all U.D.C. revision work is that the sig-
nificance of a particular number may be extended or restricted,
but may not be completely altered. If a U.D.C. number (with

any subdivisions) is obsolete, it may be "cancelled", which

means that its use is no longer authvrized because a better or
more up-to-date arrangement has been developed under another
rumber, often a "free" (unused) number. Eventually, the cancelled
number becomes "free" (by disuse) and may then be authorized with
a completely different significance, but only after a period of
10 years, which is considered the minimum necessary to enable

bl

current users to readjust their files and to avoid widespread
confusion of the older and newer meanings. This policy undoubt-
edly slows doun revision, but probably creates least dissatis-
faction, especially when applied with discretion and some degree
of flexibility.

6. The UNISIST Study Report on the feasibility of a World
Science Information System has the following to say about the
UDC and other systems:

"Librarians and information specialists would generally
zqgree that a world-wide scheme ©f subject categorization
is needed to facilitate document and information exchan-

¢es...0pinions giffer, however, when it comes to decid= .

ing which scheme best suits the purpose, Several ency-
clopedic classifications are in competition -- the Dewey
Cecimal Classification, the List of Subject Headings

used in the Library of Congress, the Colon Classification,
the Universal Decimal Classification, etc. -- and although
the last numed has benefitted from extensive international
support through I'ID, it is by no means the unique candi-
date for world-wide recognition as the standard subject
category list, 1Its advantages and shoricomings were exam=-
inced by the UNISIST Working Group on Research Needs in
Documentation, who came to a twofold conclusion: (a) organ-
izational and technical measures could be taken to obviate
the manasgerial drowbacks of UDC, e,g. siow revision proce-
gure, infrequent re-editions, etc.; (b) on the other hand,
no_clear snswer could be given to the more controversial
huestion‘of overoll or local inadequacy, as_regards the cone-
tent und structures of UDC divisions...further studies and
experiments are required to assess the potential value of
UDC in its present state, as the unique world list of sub~
ject headings for broad categorization, or "shallow" index-
ing of documents.”" (p.95)

7. As the UNISIST extract above acknowledges, UDC is one amongst
many classification schemes which are in competition, The ten-
dency for aifferent classifying groups to favour different cat-
egory breakdowns should be contained and facilitated within an
information system and not left to deteriorate into sordid
squabbles which do not recognize the value to knewledgs advance
of alternative views, and a continuing effort at recenceptual-
ization, restructuring and redefinition of knowledge.

g e



: 1 . Appendix DS

Relationship to the UN/OCCD Aligned List of Description (v)

Introduction.

An important international effort to coordinate subject index~
ing approaches has been made by libraries of internatiocnal
agencies concerned with "economic and social development™in
its governmental sense. Those initially involved were:

-~International Labour Office (ILO)

—--International Committee for Social Sciences Documenta-
tion

--Deutsche Stiftung flir Entwicklungslénder

--Food and Agriculture Organization of the UN

--0Organization for Lconomic Cooperation and Development
(oELD)

The following have already (in 1969) expressed their intention
to cooperate in the undertaking:

--GATT for internationasl economic relations

--ECMT  for transport economics

--UNIDO for industrial develecprent

--UNESCO (Social Sciences Department) for sociclogy
--ICS5SD for economics

Other organizations such os

--World Healih Organization (WHD)
-~International Atomic Cnergy Agency (IAER)

have declared their readiness to determine, in the light of
their particular activities, tne most suitable description for
inclusion in a lexicon of economic and sociol development., In
addition this work is followed with close interest by the
United Nations Inter-Agency Working Party on Indexing and Doc~

“umentation in which many of the above bodies participate. (The

UN agencies are under pressure from ECOSOC to establish "a
central index of the major documents of the United Nations'
system as a measure that should enhance the usefulness of exist-
ing documentation", although some agency representatives are
quite sceptical about  the feasibility and even ths desirability
of this effort.)

The project for an international lexicon of economic and social
development originated in a suggestion made by the Secretariat
of the United Nations to the OECD Development Centre in 1964.
Word lists were drawn up which resulted in 1966 in the publi~
cation of a draft Aligned Description List which was a sort of
compromise between a number of agency descriptor lists and
indexes prepared by reducing their essential contents to simple

(Y The material in this Appendix is based primarily on ex=-
tracts from the introduction to the Aligned List of De-
scriptions, Paris, OCLCD, 1969.
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clements, or "uniterms", which lent themselves to multiple
combinations. This was tested by 14 national and interna-
tional organizations.

Work on a new Aligned List continued to completion in 1968,
The aim was not to establish a list of keywords taking ac-
count of othor descripter lists at the level of an arbitra-

ry chosen common denowminator, but rather to combine all the
vocabularies in use into a single whole, leaving each respon-
sible organizotion to maoke the adjustments deemed necessary

by common agreement., In 1968 it was agreed that all UN agen-
cies should be urged to cooperate in this effort in Engligh
and french and German, and that extension to Russian and Span-
ish should be envisaged.

L]
Descriptors.

The descriptors used are single words or compound expres-
sions. The single words are meaningful terms with a re-
trieval value, the expressions are formed, in order to a-
chieve a certain specific character from the outset (e.q.,
community develeopment, rural development, etc.) or to avoid
the ambiguities inherent in the exclusive use of uniterms.
As a general rule the descriptors are substantives and giv-
en in the singular.,

Certain descriptors having more than one meaning are accom-
panied by an appropriate "scope note" delimiting their use.

Structure.

Since one of the underlying reasons for the Aligned List was
to ensure consistency of the differend descriptor lists, it
was necessary to group all the descriptors into semantic
fields. It would obviously have been impossible to bring
any inconsistencies to light from a purely alphabetical list
of several thousand terms.

There is nothing systematic about the proposed structure, which
is not based upon any preconceived ideas or theories and dif-
fers from all the models offered by hierarchical classificationss
it simply emerged gradually, once it was started tec arrange

the descriptors by affinities. It seemed convenient for the

aim in view and nothing more. It is fully recognized that there

. may be a score of other possible arrangements, all equally

practical; the essential thing was to decide on one.

It is at present arranged in ten major blocks numbered from 1
to X." Within each of these blocks a certain number of rela-
tively extensive semantic fields have become evident. [Lach

of these fields can be identified by one or more descriptors.
These are simple "recognition signals"; they do not really
cover the field, since they are members of it; they are not
imposed on it, as a generic term is imposed on a mores specific




terms, they merely serve to call it to the attention of the
analysts and ensure its inclusicn in the block in strictly
alphabetical order. In most cases, these extended semantic
fields are broken doun into mere restricted units numbered 1,
2,3,4, etc. The series is generally headed by a unit 0 rela=-
ting more directly to the descriptor {or group of descriptors)
which best identifies the semantic field. For greater conven=-
ience, and without necessarily giving them a particular label,
a certain number of descriptors which belong to these fields
and seem significant to their content have been grouped be-
tween brackets at the head of the different restricted units.

This way of structuring the vocabulary may seem complicated,
but is really simplicity itself, and has the advantage of
always being easy to revise, since the restricted units can

be shifted from one field to another, or rearranged in new
fields according to the requirements or logic of more special=-
ized documentary undertakings. Above all, we have sought to
avoid the inflexibility of hierarchical classifications which
freeze knowledge at a given moment of time and give their
terms no meaning except in the light of the available whole,

In the process of preparing these semantic groupings, it has
proved possible to pinpoint and eliminate a certain number of
inconsistencies between the descriptor lists, In addition,

this grouping has two other advantages: it should guide anolysts
in the search for pertinent descriptors; in the absence of scape
notes for all terms used, it also makes it possible to avoid
troublesome ambiguities, by prescribing the correct usage of
certain polysemantic descriptiors by the mere foct of situa-
ting them in proximity to other non-ambiguous descriptors.

Unquestionably, this grouping is imperfect; certain of its
sections could be further developed. In any event, it should
be regarded as a simple working instrument, and not as a man-
datory structure.”

Use and Development.

"In its present form, the Aligned List does not constitute a
genuine thesaurus, but it is substantially more than a simple
list of keywords for documentary use. We have refrained from
carrying it any further for two main reasons; it was important,
in the context of effective international cooperation, to show

‘the exact state of the work undertaken by each of the partici=-

pating institutions, and it was just as important to think of
the future, by leaving access to the List open to other organ-
izations who might wish to develop those sections appropriate
to their spscial interests.” -

6%
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Comment.

The Aligned List is a success for those bodies who most
closely collaborated in its elaboration. The organiza-
tions have a similar perspective and a common frame of
reference, namely "development”.

It is claimed that the List is open to other organiza-
tions, but this is clearly only to the extent that such’
bodies subscribe to the structuring or the semantic fields
alreody established -- or else are so specislized that
their descriptions constitute an isolated sub-set which
interacts with none of the existing fields.

The degree of agreement already achieved is difficult
to establish. There are rumours of "problems of revi-
sion" and that the system is now "coming apart at the
ssams" and these are difficult to dispel because the
official reports all seem to have a public relations
component,

One major difficulty is that to the extent that a parti-
cipating organization is less committed to the doctrine
of "development” as a mission-orientation, the more
questionable the "agreed" semantic fields become| The
scheme is the result of governmental decisions defin-
ing the semantics of economic and social development.
"Development” has been a significant term since the

late 1950's, There is no guarantee that it will not

be replaced by intergovernmental decisions on "eaviron-
ment" or some other mission-oriented term which will
shift all the semantic fislds., Furthermore, if at any
time several such programmes have equal status, multiple
over-lapping fields would be required and cannct be sup-
plied.,

The list of descriptions is therefore an excellent model
for the purpose for which it was conceived, but cannct be
considered of permunent value as a means of handling evol=-
ving, alternative patterns of knowledge.

The List is term-oricented, by definition. The semantic
field is of secondary impoartance. Computer programs have
been developed to handle the terms in different languages.
These programs are organized to handle the alphabetic terms
and obtain other language equivalents. Because it is lan-
guage oriented, rather than code number-oriented, inter-
language problems arise before a term has been agreed in
the other languages. There is a "favoured language” prob-
lem for different parts of the list at different times, as
the introduction to it explains.

“"In the first place Lnglish dominates the major part
of the List which is arranged in semantic fields;
secondly, French, and, to a lesser extent, German,
are generally used as simple languages of transla-



tion. Even where the descriptors proper to the dif-
ferent organizations have been translated (From
English, or from German to French or English) by
these organizations themselves, or under their con-
trol, the list which they constitute differs quite
appreciably, by the mere fact of being o translated
list, from a list which might have been prepared

in the same language. Theére is thercfore nothing
surprising eabout the somewhat subordinate chairacter
of the list in french, or the inadequacies of the
English list in the parts translated from German,
ar conversely, a certain lack of substance in the
German list translating the English, This is a
purely transitional situation. The prolonged

use of the Aligned List along its three parallel
lines will gradually allow these deficiencies to

be made up; either by the replacement of ambiguous
terms by more apt descriptors, or above all, by

the introduction in French and Encligh of synonyms
which form a more reliable guide to lead the analysts
towards the most useful word or expression.”

From the perspective of this proposal, the following oper-
ations have been blurred together to contribute to this
"transitional™ situation:

-- entities are labelled by terms

-~ terms have to be classified into semantic fields
to be incorporated

-~ terms have to be translated and agreed as terms
to avoid language dependence

When terms are dropped, the reverse procedure affecting
the structure of the list must be followed.

tach of these steps involves operational and intellectual
difficulties which tend to slow doun and resist modifi-
cation. Much more flexibility would have been cbtained
by a number orientation.

The List” makes great efforts to be flexible by basing
term-oriented. To do this it has had to avoid hierar-
chical classification of any depth. This choice is not
in the interests of those users who need a "deep" clas-
sification structure.

&
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1 ) Appendix D6

Relationship_to_the UNISIST Proposals for a World Seience
System.

The United Nations Cducational, Scientific, and Cultural Or-

ganization (UNCSCO) and the Internatiocnal Council of Scientific -

Unions (ICSU) crcated a joint committee in 1967 to study and
report on the feasibility of a world science information sys-

tem, The report was published in 1971 (*) and its recommenda-
tions were the subject of a major intergovernmental conference

at Unescn in October 1971. *

It is useful to look at this report, because there are suggésf

tigns in it that its scope should be extended to cover the
"hehavioural disciplines" despite a primary emphasis on the
“"busic sciences " (p.136).

.

"The problem the Committce was called on to review is a2 complex

one. 1n its popularly recognized form, it has been unfortu~
nately termed the "information explosion™. 1t is freguently
allrged that scientific and technical articles and reports
are increasing at a rate which makes it extremely difficult
for scientists to keep up with the work of their colleagues.
Faulty distribution practices and understocked and understaf-
fed libraries muke access to these reports difficult; once

access is obtleined linguistic barriers interpose comprehension

difficulties.

There are the more familiar characteristics of the problem,
Less obvious, but more radical, are the changing needs of the
world scientific community for information. The interdisci-
plinary approach to problems of the environment, for example,
requires information drown from a variety of sciences: chem-
istry, biology, sociology, to name only a few. The emerging
needs of applied science, technology, and engineering add
further complexities. The classic information services, the -~
scientific journals, abstracting and indexing services, libe
raries, have all demonstrated a cultural lag in accommodating
to these new regquirements. The achievement of new and flex~
ible Forms of informotion services to meet these new needs is
the fundomental problem..."

~ The report notes that:

"eeu50 many institutions are already engaged in sponsoring or
conducting projects subservient to UNISIST's objectives...
that it would be both unreasonable and impracticable to con-
ceptualize at this stages e transfer or subordination of their
duties to a new international organization, henceforward ac-
knowledged as the unique authority in this area. For one
thing, few if any of the existing agencies or services would
be ready to accept the authority..."(p.127)

(*) UNESCO and ICSU. UNISIST; study report on the feasibility

of a world science information system., Paris,UNCSCO,1971.



It therefore recommends the establishment of an ongoing pro-
ject to move towards a world science information system con-
ceived as follows:

YA fWorld Science Information System' in this case, is any
complex set of rules and media that may be devised with the
purpose of actualizing this concept of world-wide information
sharing in the transfer of scientific and technical informa-
tion from scattered producers to dispersed users in all re-
gions of the earth, This preliminary definition haos several
implications. {a) A major one is that there is no room in this
"system" for a centralization of document processing in a single
world institute, as proposed by scme...the world system is to
be thought of as a "system of systems", or better a network

of systems, whose camponents are the operating information
systems of the world whatever their scope...(b) However, thers
is a sense in which the proposed scheme may qualify as a
system in its oun right. The common "rules and media" that
provide the basis for the interconnection of the components
are often designated as systems, or even networks...What is
meant then is that some systematization of current practices
is needed..."{p.80-1)

Goal of UNISIST )

The report is deceptive on a rather fundamental point. The
UNISIST project, it is stated, stands for:

"The unimpeded exchange of published or publish~
able scientific information and data among scien-
tists in all countries” (p1)

"The world-wide availability of scientific docu-
ments or data should be ackncwledged as one of the
ultimate goals of UNISIST..." (p.115)

It would appear from this that the UNISIST criteria is the
maximization of diffusion of documents and information. The
relationship to the diffusion and availability of knowledqe
is not explored. In fact, the transfer and availability of

knowledge is identified with the transfer and availability
of information.

"Knowledge (scientific and technical): the subject
and findings of research (facts, theories, hypotha-
ses, etc.) as embodied in scientific "information"
and "data" (Glossary, p.148)

"Information (scientific and technical): the symbolic
elements used for communicating scientific and tech-
nical "knowledge", irrespective of their nature (nu-
merical, textual, iconic, etc.), material carriers,
form of presentation, etc,

The word "information” iA this report, is not differen-
tiated from "documentation"; it refers both to ths
substance, or content of scientific documents, and to
their physical existence." (Glossary, p.148)

The wlurring goes so far that one suspects distinctions were
not zlearly established in the minds of the Committee or sig=-
nififant to it. As an illustration, the Committee had a
"Working Group on the Lvaluation, Compression, and Organiza-
tion of Scientific Information” (list of groups, p. 152), which
is referred to as the Working Group on "Evaluation, Compression
and Organization of Scientific Knowledge" (p.103) and whose
work is referred to as the "evaluation and compression of

quality of scicntific documents through evaluation, compres-
sion, etc." (p.20). These remarks would be trivial were it
not that knowledge, information, and documents each demand a
different apprcoch to maximize transfer and availability.

Briefly, documents poce a physical handling, transfer and

filing problem (which may be eased by reproduction at a distance).
Informution, consists of signs which can be read, transferred,
manipulated and filed electronically. They function as sym-

bols of units of humun knowledge, but only during the short- .
duration process of being read for meaning. Knowledge trons=-

fer depends on the ability of the momentary psychological

system "sign and reader” to generate an unambiguous, coherent

and consistent meaning in the mind of the reader, and converse-

ly tc convert a distinct meaning or concept into a suitable

sign which can be interpreted with equal ease by another reader.
Informoticn, in the form of signs, can be read without resulting
in the transfer of knowledge and particularly of the knowledge
intended {ec.g. undecipherable hieroglyphic writing can be "read"
wvithout knowledge transfer),

Availability of knowledge

Information cen be mode available on the location and content
of documents containing informaticn (e.g.as abstracts). Tne
documents may even be made physically accessible (e.g. to the
point of being in a pile on one's desk)., These accomplish-
ments do not constitute "availability of knowledge,”

The Study does not recognize that the period covered by the
proposed system is one in which increasingly, it is almost im-
possiole for the decision-maker or researcher to determine what
information from which discipline is "relevant" (*). If he at-
tempts to order all the relevant documents (or even subscribes
to the appropriate abstracting service), the purchase or trans-
port costs will be prohibitive (except to a small elite); if he
waits for all the relevant informetion, it will be too late for
him to moke a useful decision; if he gets all the relevant in-
formation in the form it currently takes, he will have neither

{*y "...how is a practitioner of any one discipline to kncw in a
particular case if another discipline is better equipped to
handle the problem than is he? Is would be rare indeed if a
representative of any one of these disciplines did not feel
that his approach to a particular organizational problem would
be very fruitful, if not the most fruitful..."” (R.L. Ackoff,
Systems, organizations, and interdisciplinary research.)

2
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the time, the training; nor the inclination to read it olly Knowledge via documentation
if he reads and comprehends it all, he will not have the ) . . i i
zggelor th: ability to gonvey his understanding to those whose It is questionable, in view of present tFends, mhetheF know-
ort he must obtain to carry a vote on the matter or, ulti- ledgu tronsfer can continue to be effect%vely ac?omplfshed
2::21; to th; man in the street primorily via document transfer. The United Nations is po-
’ .

tentially the most significant institution in existence and
"Among the responses to such pressure is greater is at a vital nexus of multidisciplinary, international know-
specialization. Yet...this expedient is not always ledge transfer -- which it currently accomplishes via docu-
satisfactory, for the degree to which one specialty ments (*). And yet it has a documentation problem (which in
impinges on another also is increasing, and with it a sensc is eguivalent to that of many, if not most, other
the amount of information with relevance to any cne lorge organizations),

field of endeavour.” (SATCOM, .178-9)

"This issue has been repeatedly recognized by the General

Any attempt to divide up the task merely poses once more all Assembly, the Cconomic and Social Council, the Joint In-

the problems of adequate coordination and integration of pro- spection Unit and nearly a dozen of other UN bodies as
grammes and the need for a clear overall perspective. A . onc which directly affects the functioning of the UN.
multidisciplinary synthesis cannot be effectively conveyad in Suffice it here to note that in 1970, the UN, beth in Naw
a report. The shorter the report, the less depth ond detail York and Geneva, produced nearly a million page documen-
it can contain, and the less credible it becomes, particularly ' tation in all langueges. The massive volume of documen-
if the validity of the argument depends on many successive tation produced by the UN prompted a former President of
steps. The longer the report, the less likely it is that it the General Assembly, Mr. Lester B. Pearson of Canada, to
will be read and understood. ) remark that "the United Nations is drowning in its own

i i i i in i ion." The Joint
" : ; : . whi technological abil- words and suffocating in its own documentation T
-SPZleir :giiagélz:gadizsgiingz; pitentiufly useflul . Inspuction Unit stated recently in its report submitted to
; t havegincreased manyfeid in the past few years), the present General Assembly session that "the inspectors
mzn?q physical‘cqpacipx to register and to process do not hesitote to say that the point of saturation has
) R 3 e - s "
potentially informalive data has probably increased now been reached and indeed overstepped." (**)
i if indeed at all. The sheer volume of ) o
g:i; i;z:lz;osse; the typical executive's desk today The last quote in fact continues with the significant phrase
should serve to spotlignt the inadequacies of the "and that ‘the law of diminishing returns is taking over...
education and development of our acquisition strate- Beyond strictly financial considerations, therefore....the
ies and practices But no gain in ability could . future usefulness of the Organization may well hinge on its
grrset the wideniné gap between the exponentially= ability and determination to set once and for all, and strictly
increasing quantity of data.available for consumption enforce a reasonable but drastically reduced ceiling to the
and man's very limited capacity for acquiring and pro- volume of documentation its various bodies call for and its
cessing useful infermation.” (*) . services produce." (*x¥)
Even if the signs are in the reader's native language and in Stemming the generat;on of new kngwledge i? developed countries, is
the jargon of his discipline, knouledge transfer has not neces- ?S”eggsgt:gﬁsa?,i??il?li ai 1°W9§1”9 ;he birth rate in develop-
sarily been significantly facilitated. For when and if he has ang dissomin b1 .h k° ceverely ceduce one means of storing
the time to digest the symbolic value of the signs contained in sseminating such knowledge, without seeking a more spprop-

riate complementary medium, could only be counter-productive

the document, they may not constitute an unambiguous, coherent and unsatisfactory.

communication. The signs may have a symbolic or conceptual
value for the reader which differs from that of the author (*).

(*) Lee Thayer. Communication and communication systems; in organ-
ization, management, and interpersonal relations. Homewoad,

The limitation of the documentation system approach can also be
usefully studied if the problems of physical accessibility and

Irvin, 1968,P.202. (*) UNITAR/TUR 372, 1971, p.2. "Only recently the Secretary-

{**) Colin Cherry.(World Communication:Threat oc Promise? N.Y., Wiley, gg:ir7; oFtth: Unlt?d Nations affirmed that the Drgnnizatiop's
1971) notes with respect to a BBC study that: "within a countryts meds ; gor ant working §°°15 were documents. Thus the main
own borders it is only recertly, after 45 years of broadcasting, ) UNITZR o;th?V:YIngtlnforgation consists of documents.”
that the importance of word whoice is really becaming apprecia- Teainin 5 nterest o 't e U“ite? Natlﬂﬂs.lnstltqte for
ted....It is now being realized that many words commcnly used . raining and Research in-the question of United Natbns doc-

by broadcasters to people of their own countries are unknown

umentation. Geneva, UNITAR/Eur 3/1, 1971,p.1.
in meaning to many listeners....If this is so with internal,

(***) UN Document A/8319, 2 lJune, 1971 (or JIU/REP/T1/4)

- *
national broadcasting, what abdut overssas broadcasting in (xx2+) un gocuwent A/7576, 25 JUlY 1963, para.2, shows that document
foreign languages? What misunderstandings have been innocently production by New York HQ increased by 50%, from 1964 to 1967,
created? (p.16 to 600 million page-units, This does not include production of

of the regional or Geneva offices or specialized agsncies,

ts
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indexing are considered eliminated. Whut problems would porsist (This inference may however be very dangero:i 12 ;ﬁe igsenof
if one had a computer terminal beside one's desk giving zecro- non-Indo-Curopean language users, for whom the “objective )
cost access to all the world's literature as publishes (*), with nature of the world may appear less significant, (SBQ Appendix
an immediate view and copy of any page desired, and translated £2) But any extension af the WOf%d sclence infarmation sys-
from any language? This is an ideal documentation system -~- tem,as 1t'i§ COH@Olyeq,tu thg spcial sczen?es'wou%d only be
but no synthesis or overview of knowledge in a field emerges. of superficial ?lgﬁlflcaﬂce lf the abov? dlst%nctlons were not
“"Reviews of the literature" by persans with the special slant made clear., This is because in the social sciences, mast of
of particular schools of thought are’ the only substitute. It the debate concerns the relation betuween Qerceptual invariants
is questionable whether one's mobility in "semantic space", detected (by the consensus of a group), signs (selected by the
ocutside one's own narrow territory (in which one knows what group) and %he associated concgptual meaning -- as has been
ane wants to know and who knows it) would be significantly recently pointed out by Jean Piaget (*):

improved. "All the social and human sciences are more or less

One is not exposed to alternative hierarchies of conceptual nex-
uses linked directly or indirectly to more distant nexuses

from which relevant knowledge may be obtained. (There are no
"heights" in documentation systems -- the general is filed with
the particular cf. the treatment of documents with an interdis=-
ciplinaery emphasis.) The potentizl value of a knowledge-oriented
information system as an active stimulus for creative social
change and problem-solving may even be directly proportional to
its ability to draw attention to the existence of established
relationships of low probability (i.e. low entropy) between.
concept nexuses, This is not a criteria of document informa-
ticm systems where the emphasis is -- for cost reasons -- on
facilitating access to those documents which are most probab=-
ly relevant in terms of demand frequency.

Natural science vs. social science.

Treatment of documentation as synonymous with information and
both as symbols of knouwleage (or the presence of knowledge)
creates the illusion that the world science information system
will in some way make knowledge more accessible.

‘This may in fact be true in the case of the scientific and tech-
nical information covered by the UNISIST project. Fbr there,
invariants in the objective world are represented by signs

which can in most cases be directly and unambiguously attached
to the object in question, to the satisfaction of the natural
science community. The sign for the object and the conceptual-
ization of it are intimately and unambiguously related. Ancther
sign in another language may be used but the rules of transfor-
mation are clear (the natural language verbiage is another mat-
ter, but is less significant). It is a case of "one sign, ona
concept, one object". It is therefore possible to infer that
knowledge transfer tends to accompany information transfer.

(*) One could think in terms of a personal library of 30
million books. A recent UNITAR document (UNITAR/Cur/ 3/2).
notes that there will probably be one million journals in
30 years time. Currently it is estimated that about 2000
books (i.e. 1 million pages) appear every minute throughout
sach day. ’

closely concerned, in their diachronic aspects, with

the development of knowledge (as a subject)... The fore-
g2ing considerations show that the human sciences, in

su far as they necessarily include in their field of
study tho subject of knowledge -- the source of the
logical and mathematicel structures on which they depent-e
do not merely maintain a set of interdisciplinary rela-
tions between one onother ... but are part of an exten-
sive circuit or network that really covers all the scien-
ces... It was essential to recell this so as. to be able
to shape our conclusions in such a way that they might
succeed in revealing the true significance of interdis-
ciplinary relations.

"for their significance far exceeds that of a mere tool
For facilitating work, which is all they would amaunt

tc if used solely in a common exploration of the boun-
dories of knowledge. This way of viewing collaboration
between specialists in different branches of knowledge
would be the only possible one if we admitted a3 thesis
to which far too many research workers still unwittingly
cling --that the frontiers of each branch of knouwledge
are fixed once and for all, and that they will inevitab=
ly remain so in the future. But the main object of a
work such as this ..., is to push back the frontiers
horizentally and to challenge them transversally. The
trae object of interdisciplipary research, therefore, is
to reshupe or reorganize the fields of knowledge, by

means of exchanges which are in fact constructive recome
binations." (p.521-524, empnhasis added)

The natural sciences oare therefore primarily interested in
the debate on the, usually tangible, content of categories
(which are considered to be relatively permanent), and the
dynamic lies in subdividing the categories and discovering
relationships between their content. Whereas the social

(#*) Jean Piaget. General problems of interdisciplinary re-
search and common mechanismes. In: Unesco. Main trands
of research in the social and human sciences. Paris,
Unesco, vol.1, 1970, pp. 467-528.



sciences, unable to latch onto an unambiguous content, are
primarily interested in the categories themselves and their
interrelationships, and the dynamic lies in reformulating,
reshaping, and regrouping the system of categories in an
effort to get closer to the content (*). It is clear that
the natural sciences could easily adjust to an arbitrary
permanent category hierarchy, whereas the social sciences
would be straight-jacketed and ill-served by any such sys-
tem.

Shuffling documents and signs might facilitate the transfer
of meaning and knowledge between those who could identify
the representative of the group for whom a particular set of
meanings could be consistently and unambiguously attached

to the signs. But even within that group, advances in know-
ledge and reconceptualization have to be carefully related
to the original sat of meanings. However, maoking the doc-
uments and signs of that group available to other "outside”
groups would only introduce "noise” and confusion. A
knouledge-oriented information system would be needed to
avoid such confusion and facilitate fruitful interaction
between different schools of thought within the social
sciences.

Perhaps the clearest example of the need for a concept- or
knowledge-oriented approach in the case of the social sciences
is given by the confusion of meanings associated with the
concept "democracy", Few people know that Unesco arranged an
expert meeting to clarify its meaning. The meeting concluded
that at least thirty distinct meanings were required and in
use, (*) The report was withdrawn for circulation for poli-
tical reasons -- it is political dynpamite., It means that in
most international debates (in which the word is a vital
element of the consensus of interest and common goal on which
the discussion is founded) participants are simply talking
past one another, and resclutions containing the word are of
questiaonable significance. 1In fact, the multiplicity of in-
terpretations implicit in term-oriented discussions and report
producticn may be considered a direct stimulus to the produc-
tion of further reports giving clarifying or alternative inter-
pretations -- thus further clogging document systems.

(*) Both natural and social science have conceptual parsimony
as a criterion, whereas the "sciences humaines” are inter-
ested in multiplying the number of possible concepts and
increasing their variety.

(**) mentioned by F.A. Casadio, Director, Societa Italianra peé
1'0Organizzione Internationale.

.
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1 ) Appendix D7

The Shepardts Citator coding technigue.

D.A. Strickland has suggested (*) that the Shepard's Cita-
tion coding system for American case and statutory lauw
might provide suggestions as to how to handle the concept
coding problems on computer.

The beauty of the Citator system is that it too is designed
to convey accurate information about ambiguous concepts and
obout ideas the mecaning and validity of, which are themselves
in dispute., The basic logic of it is this: The units of
anolysis (judicial decisions and statutes) are ordered ac-
cording to real time, Since these elements are already refer-
red to by number {e.g. 351 U.S. 147,1956, meaning a certain
volume of the U.S. Reports ot a certain page, for the given
year), the task of the citator is somehow to charocterize
the relation of the elements across time, MNote that at

this level the content of a unit need not be described or
characterized one way or the other; what is represented is
the relationship between two units.

The simplest way of connecting the units is to designate which
of them explicitly cites which others. Hence, a later case
would not be cited at all, under the entry for an anterior
one, unless the former were somehow dependent on the latter.
for example:

63 Mich. 709 (1961)

j 64 Mch 328
d 86 Mch 96
f 94 Mch 18
118 Mch 667
(etc.)

The citation without a lower-case prefix is merely one which
relies on the case-in-chief in gther than one of the ways
designated by the standard prefixes. The prefixes stand for
Judgements about thé nature of the connections,e.g. that the
later caso dissents fraom (d) the earlier one, or reverses
(r) it. (The need for precision in this area stems of course
from the American adherence to stare decisis.)

This approach is possible with the coding system in zone b.1
(Appendix AG).

Strickland then suggests two possible refinements:
(*) Internal note to COCTA members, 9 October 1971.  The

text of this Appendix is entirely based on the contents
cf the note.



(1)

. (i1)

use of codes to indicate topological relationships

- B is included in A

- B includes A

- B ogverlaps A

~ B is obverse of A

- B contradicts A (i.e. "has nothing to do zith A")
- B is included in A and inclucdes C

- etc.

These features are covered by the coding system in Appendix

indication of the degree of consensus on the characterization
of a concept "inasmuch as reasonable men will differ not only
about the exact meaning(s) of a political concept, but also
therefore about the simplest relations bstween such concepts.
Such coding is possible in zone b.2 (see Appendix A6 ).

“

1 Appendix D8

Use of the Internutional Standard Book Numbering Technigue

There is a strong temptation to adopt a technique similar ta
that of the International Standard Book Numbering (ISBN)
system now used (on the reverse of all recent book title

pages) to give a unique code to each book.

This number cone-

sists of 10 digits made up of the fecllowing parts:

~- group identifiers (i.e., national, geographical,
language or other convenient group). An "agency"
coordinates the allocation of numbers within each
group e.g., one for Anglo-American publications
("0"), one for UN system publications, etc.

The group identifier is allccated by an interna-
tional stendard book numbering agency (in formation *).

(This could be considered as a concept filing
centre identifier allocated by some loose cogordin-
ating body.)

~« book publisher identifiers. The publisher identi=-
fier is allocated internally within the group by
the group agency. ({This could be considered as an
accredited concept filing source identifier alloca-
ted with respect to the filing centre for which it
locates new conceptual entities)

-~ book title identifiers. A block of sequence numbers
is reserved for each publisher to permit him to
select the next available for the next book, (This
could be considered as a block of sequence numbers
for concepts, so that each accredited source can
select the next number as each new concept is iden-
tified.)

-~ check digit. This ensures that the code has been
correctly transcribed and input to the computer. A
computer pre-generated list of "available" sequence
numbers incorporates this digit (which is calculated
on a modular 11 with weights 10-2, using X in lieu
of 10 where 10 would occur as a check digit).

The total length is 10 digits, but the three identifiers only

total 9 digits.

In order to avoid wastage of numbers or lack

of sufficient numbers, publishers with a large book output f{of
which there are few) have a two or three digit identifier so
that the title identifiers can use six or five digits, A

)

See proceedings of International Organization for Standordi-
zation. Technical Committee 46, Warking Group 1 on ISBN/
155N (IS0/TC 46/ WG1). Lisbon, April-May, 1971. For ac=
cessible description, see: Suzanne Honoré. La numerota-
tion normalisée internationale du livre., Bulletin des
Bioliothéques de France, 14, 28, August 1968, p. 321~

333, bibl.
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small publisher (of which there are many) has a five or six
digit identifier so that the title identifier can use two or
three digits. The publisher identifier is therefore selected
on the basis of his output using from two to six digits as
required., Hyphen separators are used.

The temptation to use this system should however be resisted.
While the significance attached to the digits is only "admin=-
istrative” and has no “"theoretical” implications, problems of

overflowing the allocated blocks are bound to occur. The sys-

tem will "bulge" in unpredictable areas as the U.D.L. has
done, It is also questionable whether so much significance
should be placed on the source which, once the concept has
been incorporated, will quickly become irrelevant within the
network of other related concepts from other sources.

1 , Appendix D9

Sources for social science concepts

Guidahce in limiting scope can be obtained by concentrating,
in the light of the priorities in Appendix A7, on concepts
mentioned in such publications. as:

1. David L. 5ills (Ed.). Internaticnal Encyclopedia of the
Sociol Sciences. Macmillan, 1968.

Approx. 2500 main entries; 50,000 cross-reference entries,
covering the concepts, theories, and methods of the fol-
lowing disciplines:

Anthropoloqy -- includes cultural, economic, physical ,
political, social, and applied anthropology, &s well
as archeology, ethnography, ethnology, and lirguistics.

Economics -~ includes econametrics, economic history, ths
history of economic thought, economic development, agri=-
cultural economics, industrial organization, international
economics, labor economics, money and banking, public
finance, and certain aspects of business management.

Geoqraphy =-- includes cultural, economic, political, and
social geogrophy, but not physical geography.

Hislorx -~ includes the traditional subject-matter fields
of history and the scope and methods of historiography.

Law -~ includes jurisprudence, the major legel systems,
legal theory, and the relationship of law to the other |
social sciences.

Political scicnce -- includes public administration, public
law, international relations, comparative politics, po-
litical theory, and the study of policy making and poli-
ticol behaviour.

Psychiatry -- includes theories and descriptions of the
principol mental disorders and methods of diagnosis and
treatment.

Psychology -~ includes clinical, counseling, educational,
experimental, persopnality, physiological, social, and
applied psychology.

Sociology -~ includes economic, organizational, political,
rural, and urban sociology; the sociologies of knowledge,
low, religion, and medicine; human ecology; the history
of social thought, sociometry and other small-group
research; survey research; and such special fields as
criminology and demography,

Statistics -~ includes theoretical statistics, the design
of experiments, non-sampling errors, sample surveys,
government statisties, and the uss of statistical methods
in social science research.

2. Julius Gould and W.L. Kolb (Ed.) A Dictionary of the Social
Sciences. (Compiled under the auspices of UNESCO). New

York, Free Press of Glencoe, 1964,




Sciences.

This volume is the result of international meetings and
national pilot projects (1952-1956) under the auspices of
UNESCO to define the key concepts most widely employed in
various social science disciplines. The experts recommended
that the everyday usage of the terms defined should be

given as well as the most widely accepted scientific usages,
which should be illustrated by short guotations from the
literature. The aim was to find .synthetic scientific def-
initions that would constitute a common denominator in the
different usages.

It was recognized that the selection of 1000 "general”
concepts and terms used in the social sciences would be

a difficult and, in part, arbitrary undertaking. Tentative
selections were made from a study of the literature in the
fields of political science, social anthropology, economics,
social psychology, and sociology -- the aim being to select
terms that were general and/or in some way basic to the dis-
cipline concerned. :

For the most part terms were omitted that were unduly tech=-
nical or appeared to be used only in the analysis of minor
or local phenomena. As attempt was made to exclude those
terms about whose meaning there was little dispute or uwhere
little could be added to a standard dictionary definition.

In deciding upon the number of terms to be drawn from each
discipline, the editorswere guided by the desire to achieve
a rough balance between the disciplines. Despite this,
concepts from political science and sociology were in the
majority. On the ather hand, it was noteac that many of the
concepts were "general" in a special sense, in that they
were used in two or more social science disciplines.

Each entry was divided into a number of sections:

A. giving the core meaning or meanings of the term as used
in one or more of the social sciences

B. giving a historical background of these meanings and/or
more detailed discussion

C/D/E etc. giving more historical background plus details
of the controversies and divergencies of meaning. The
aim was to clarify the extent and sources of divergence
and to describe the many convergences that could be
noted.

The entries were prepared by individual scholars, in scome
cases with "second opinions”.

UNESCO. Main Trends of Research in the Social and Human
Paris, Unesco, (Part one: social sciences, 1970
815 p; Part two: human sciences, 19727?).Also in French edition.

These volumes are potentially useful as a guide to selecting
cancepts and sources. Part one is confined to the "law- -

it
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saeking" social sciences and covers sociology (Lazarsfeld),
politicol science (Mackenzie), p-oychology (Piaget), economics
(several authors), demagraphy (Bourgecis-Pichat), linguistics
(Jukobson), interdisciplinary problems (Piaget), mathemati-
cal models (Boudon), problem-focused research (de Bie),
comparative research (Rokkan), and research policy (Trist).
International Committee for Social Sciences Documentation.
International biblioqraphy of the social sciences. London,

Tovistock, 4 annual volumes (sociolagy, political sciencs,
economics, social and cultural anthropology).

These volumes do not, of course, attempt any synthesis or
overview from which key concepts could be extracted. They
do, however, have good indexes which could assist in the
location of frequently-occurring concepts. The biblio-
graphical entries are also classified into subject group~
ings in a helpful manner.

Key textbooks in each discipline.

In each discipline there are a few key textbooks which are
recognized as offering the clearaest insight into the concepts
of the discipline.

Otner sources.

Consideration could be given to using the major abstracts
for each discipline to isolate the key concepts used with
a certain frequency (e.g. Sociclogical Abstracts, Psychg-
logical Abstracts, etc.). The U.5. Dissertation Abstracts
might also be useful.

Spacialized multi-lingual dictionaries.

For example:

i it

(1) Giunter Haenich. Dictionary of international relations
and politics; systemati: and alphobetical in four
languages (German/English/French/Spanish). Llsevier, 1965,

This dictionary has 5778 terms with equivalents in the
four languages.

(2) 1., Paenson. English/French/Spanish/Russian Systematic
Glossary of Select Economic and Social Terms., Oxford,

Pergammon, 1964.

Attempts to present a system of inter-related concepts
which reflect a vertical hierarchy and are presented
within a continuous text in a systematic exposition of
a given subject (see Appendix D12).
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International Organizations Possibly Interested

International Federation for Documentation {Classification Group)

International Sociological Association

International Political Science Associaticn

Society for General Systems Research

European Centre for Coordination of Research and Documentation
in the Social Sciences

Institute of International Law

International Association for Apalytical Psychology

International Association of Legal Science

International Association of Applied Psychology

International Association of Individual Psychology

International Institute of Administrative Seience

International Union of Psychological Science

International Commission for a History of the Scientific and
Cultural Development of Mankind )

International Committee for Historical Sciences

International Council for Philesophy and Humanistic Studies

International Institute of Sociology

International Law Association

International Institute of Philosophy

International Social Science Council

International Federation of Societies of Philosophy

International Society for General Semantics

International Union of Anthropological and Ethnological Sciences

Pugwash Conference on Science and World Affairs

International Union of Orientalists

World Academy of Art and Science

International Federation for Modern Languages and Literaturse

International Association of Universities

European Society of Culture

Interamerican Society of Psychology

International Bureau of Differential Anthropology

12
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In the U.S.A. the National Acadasmy of Sciences and tha
National Academy of Engineering appointed a committes on
Scientific and Technical Communication (SATCOM) which under-
took a three-year survey (1966-68) funded by the National
Science Foundation.

This resulted in a report (*) and recommendations.

Of major concern was the increase in the volume of such -
intformatien, the emergence of new disciplines, and of new
links between existing ones, and the increasing diversity

of user groups and user needs. The Committee made recommend-
ations with respect to improvements "to the structuring, flow -
and transfer of scientific and technical information and in-

sight."

On the question of further research, the Committece reported '
thal "More exciting than retrieval of information from a

static store is eveolutionary indexing, in which usexr's

additions, modifications, restructuring, and critical commen=-
tarics sieadily improve the initial indexing..." NSF fund-

ing of investigation into this approach was recommended.

The report laid great stress on the interdisciplinary infor-
mation problem. "With the expansion of the body of recorded
informotion, the likelinood that all the infaormation which
could be of use in a given operation will have its origin in
the geogrophic, temporal or disciplinary neighborhoaod of (its)
potential point of applica~tion decreases." It concludes

that on area requiring further action "related to the slowly
knitting, massive, mission-oriented programs of recent years
which dezl with major social concerns ...Econemic, demographic
ond sociological information will have to bs readily avail-
able and used in complete integration with engineering, geo-
graphic, and other relevant kinds of information."

(*) Scientific and Technical Communication; a pressing national
problem and recommendations for its solution. Washington,
"National Academy of Sciencses, 1969.
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International Center for the Terminology of the Social Sciences
(INTLRCENTRE)

This centre, under the leadarship of Dr., Isaac Paenson, has
been active in the production of glossaries: as an aid to
translators and specialists in the economic and social
disciplines. Dr., Paneson specifically makes the point that
the glossaries are not "word lists with sets of definitions,”
but on the contrary are attempts to present a system of inter=-
related concepts which reflect a vertical hierarchy and are
presented within a continuous text. He recognizes that the
direct translation of a word or phrase from a foreign language
is only part of the way to comprehension, and has aimed at
conveying not merely the right word to use in a particular
"context, but also the idea the word expresses. Every effort is
evidently made to ensure that the texts are authoritative.

The glossaries produced so far have been supported financially
or otherwise by contacts with Unesco and the Internationdl
Social Science Council. An eflfort has been made ta maintain
contact with natiopal and regional centres interested in these
approaches.

Systematic Glossary of Selected Economic and Social Terms (Cnglish/
French/Spanish/Russian). Pergamon Press, 1964.

Section headings: Demand, Production, Business Economics, Labour
and Social Security Questions, financial Questions, Economic
Theories, International Trade, Alphabetic Index of Terms in
all four languages.

The Glossary is almost entirely councerned with economic terms,

the only social terms included are those with respect to social
security. The general approach is to take, topic by topic,

each aspect of economics and for each concept within each aspect
to give a sentence or phrase and its equivalents in each lan-
guage. There is not a great deal of emphasis on differences

of meaning in specific terms. There ars some exceptions to this;
for example, different economic theories are given in soms detail,
"National income"” is given with various alternative definitions,
But in general, each term is treated as having a single meaning.

No attempt is made to show the interconnections between terms
in any systematic way. The structure is not a very deep one,
and is based on his breakdown of economics. Concepts are not
broken down inte sub-units, in the way that is planned in this
project. ’

Systematic Glossary of the Terminology of Statistical Metheds
(Cnglish/french/Spanish/Russian). Pergamon Press, 1970

This is prepared on the sams basis as the previous volume.
Again the emphasis is on providing a clear dafinition of

each term within a systematic exposition of the subject. The
presentation is given in the attached extract.

Glossary of Selected Terms in Public Law,

INTCRCENTRE is now in the process of completing terms in this
subject area, and will shortly be publishing the result,

Clearly, the work of this Centre could represent an important
aid to this project, and it is also very probable that the
output of the project would be of great use to the Centre in
preparing further glossaries. There is, however, a very clear
distinction between the concerns of this project, namsly to
clarify differences in meanings and to register different
concepts, and the INTERCENTRE emphasis on defining terms within
a specific framework,



