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1 Appendix A1

Organization of Project.

The success of a project of thie type would be dependent upon

the extent to which any central organization can be avoided

in favor of a process of catalysis. There is too much to be
dgone to run the risk ef jurisdictional, behavioural, and pere

sanality problems associated with @ ceontral erganization,

These could rapidly alienate pectential support. The problem

is therefore to bring irto eristence a decentralized netvork

of groups werking on different saspects of the project, but

able to exchange the results nof their activitias without dif-
ficulty.

(1t is important to remember that it is probably impossible
to "oprganize a whole ares of knowledge because the latter is
well subdivided into territories and “starping grounds" «whose
incumbents are reasonaltly content with the cucrert situation.
it may, however, be poassikle to offar them a neutral device
by which they can each facilitate and order their aun purtic-
ular approach, and, as a by-product, see more clearly its re-
lationship to that in other "neighboring"” territorics. Having
by ihis means obtained o decenurelized picture of the current
situation, it is then possible to lobby the incumbents into
participating to some degree in inter~territory efforts at
organizing areas of knouledge whilst guoranteeing safequards
for the protection of their "sovereignty™".)

A. Launching Phases,

A number of Phoses can be envisaged, some of which could
overlap. '

1. Investication. During this Phase thz project would be
investigated in detail hy circuleting proposals zmeng
appropriate specialists, The main ebject woculd bs Lo
ensure that the proposal is oriented in the right
direction, and that funds for pilot projects are ob-
tained. This Phase may be considerwd te be underway
already, through tLhe acticns of the COCTA commitiee,

2, Pilet Brgjects. During this Phase, efforts would be
devoted to the following areas:

a) corputer program developrent and file crganization

b) operalional and logicazl problems of classification
with models in 2 fow test sreas,

c) computer simulaticn of file movement end modelling
activity in a decentralized, minimur-cgrgenization
environment.

It would be particularly valuable to gain some in-
sight into the beghavioural problems ef rivalry end
suspicion between medel building groups, and of-

forts Lo "take over" the system.

¢) computer simulaticn of different stratcgies to
keep the system "open” to theoretical formulations
from as-wicde a range of sources as possible whilst

.

trying to minimize the inclusion and retention of
formulations of dubious value.

Agreement on Standard ormats. On the basis of the
previous Phase, standard formats for filing new formu-
lations and for holding them on magnetic media would
be agreed. Since this is o new type of project, it
should notl encounter the apparently insurmcuntable dif-
Ficulties of those concerned with organizing the com-
puterized exchange of bibliograprhical information.

Preduction of Standard Smlution. Once agreement has
been reached, o standard sofilvare computer program can
be made avsilable to all those bodies which wish to in-
itiate some concept modelling activity, or to acl as

2 cenlral filing peint for their particular copsti-
tuency. T is possible that initially only one body ”
will be active, possibly as an extension of the pilot
project stoge.

[iling Precedure., Once a standard filing form is devel-
cped, there should be no difficulty for any group in re-
ceiving and filing theoretical formulaticns, This can
of course be donme by mail.

By Filing is meant the purely administrative activity of
prepuring the forms for the computer. There should be

a8 minimum of judgementel effort at this stage, and none
with respect to the theoretical problems of Lhe subse-
quent modelling aclivity. Ths object is to gect the in-
coming informntion into a form which facilitates Lhe ac-
tivities of the members of the modelling bodies,

The area of c¢ifficulty which does regquire examination is
that of how to decide who should not be permitted to sube
mit concepts for filing into the common data bzse. This
point is concidered below,

B. Periodic Operations,

1’

Lists of lormulations, Periodically the sequence of
theoretical foimulations held on magnetic tepe should
be scanned tc produce lists for circulation to Lhe
modelling bodies and, if required, their wmembers. Tuao
types of lists can be envisaged.

a) lists of newly-registered formulaticne which must
be scanned by each modelling body le ses whether
they are in any way relevent to its cancerns

b) 1lists of the complete sequence of formulations for
newly formec modelling bodies wishing to re-examina
all possible formulations and intercelate them in
their own way.

Modelling or claszsification, The lists derived from the

previous opsration can be exsmined by the modelling
bodies in commii{tee or distribuied by post to their mem-
bers. From these (pustal) deliberations should emerge
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a collective opinion an the place within the classie
fication scheme, of sach theoretical formulotion re-
viewed, If necessary, a "provisional"” view can be
formulated by the use of appropriate coding, In fact
this might be a most useful way of submitting a com-
mittee's view for wider consideration. Different
degrees of "defipitiveness" could thus teo envisaged,

Fepdbsck of Modal Information. The details of the

place of the formulation within a particular model
would be indicated on a stondard form which could be
returned by post for keypunching and incarporation.

A modification of this approach would be to permit
individual committee members to each return forms

for any new entity under consideration. In this way
all the alternatives would be incorporated into the
mocdel witn some "provisional® code so that each

member could sce the proposals of the others, and
their implications. In some cases,; this could even

be operated us a means of postol voting on the treat-
ment of controversial formulaticns., The administrative
load of the committee is in this way largely computer-
ized. '

Input of Mgdel Information., The forms from cach model-
ling body wculao be nancled at the central registery’
peint (for that constituency), keypunched and fed onto.
the magnetic tape file. Keypunching errors would be
corrected thare as far as possible.

Production of Mode] Amendment Lists. Whenover required,
the formulations incorporated into a given wmodel would
be seclected and sorted into the thesaurus-type struce-
ture oppropriate to the model and listed for distrie-
bution back to the members of the modelling body, This
gives members an updated model with all the formula-
tions coded to different levels of "provisionality®™,

Members can then reconsider their vieus and procoeed
from Operation 2 above or, alternatively,for thosa
formulations which have been classified te the agreoe-
ment of all concerned, the term allocation operation
msy be initiated,

ABllocation of Model Terms.Working from the formulations

structured into a thesourus-type order, members can
allocate terms to each entity in English and whatever |
other lanquages are considered necessary. Again, there
is no reason why "provisional” coding should not be
used to cover various working cycles of term alloca-
tien. ’

 Feedback of Term Information. As with model information,

the alphanumeric terms allocated to each formulation can-
be indicated on 2 standard form which could be return-
ed by post for keypunching and incorporatiocn onto mag=-
netic tape. ‘
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8, Input of Term Information. The ferms from each body
alleocating terms within a model would be handled at
a central registery point, as with the model informa-
tion itself.

9. Production of Term Lists. Whenever required, ths for-
mulations incorporaled into the model would be selec-
ted and sorted into term lists, either in alphanumer-
ic order or in terms of a thesaurus-type structure.
This gives members an updated model expressed in
torms coded to differsnt levels of "provisionality”. -’

Members can then reconsider their views and proceed
from Operation 6 above.

1t is clear that the above operations permit a quite
extensive degree of "de-committeefication”. Members aof

a modelling body can individually register their viecuws

and preferences by post on each formulation in the model
and in their own time. The resulting lists are circulated
and amended to firm up progressively the consensus on 2ach
point until final agreement con be reached. Alternatively,
if this is a final difference of opinion, then this can be’
registered as such. Actual discussion need only take place
when the accumulation of cases (which cannot be handled

by correspondence and a "modelling bulletin®™ mechanism)
merits such contact,

Subsequent Phases.,

R number of Phoses can be envisaged which follow on from
those detailed in “A" abegve., They do not, however, modify
the basic operations noted in "0".

1. File Movembnt. One of the disadvantages of isolated
registration points is that formulations common to two
or more constituencies will not necessarily bes juxta-
positioned, In particular, unless each such point is

. allecoted a block of sequence numbers, there are lioable
to be overlaopping sequence numbering systems which
would jeopardize the whole project.

One means of avoiding this, aside from allocating blocks
of numbers to each registering point, is to circulate
copies of the files between registration points. (£ither
the topes Lhemselves could be moved, or data links

could be used.) This might be considered a standard
procedure by which duplicates in all nesly-added formuy-
lations could be located and grouped together for con-
sideration by each of the interested modelling bodiss,
priar to arriving at a "final" decision.

The circulation of such information can be made very
rapid. A courjier file can be circulated betwsen the
registration points for a particular discipline. Infore
mation is copied onto and off each such sub-specialty,
file. At one point in its movement, such an intra-
discipline file could interact with an inter-discipline

»
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file (e.g., for disciplines in the same group) to permit
a similar two-way transfer to taoke place. Similarly

a higher level courier file moving between groups of
disciplines could permit lurther exchange.

In this way cress-disciplirary confusion ceould be
avoided. Clearly refinements are possible by using
mission-oriented files or gecgraphical area files.

The system is very flexible. It could even be made to
interact with "classified" files by wusing security,
subject matter and evaluation filters to govern the
interaction.

The key feature is that it does not require mare than

a bare minimum of overall srganization or fumding. It
can be extended very loosely in response to the initia-
tive of any highly specialized discipline. Registretion
points are created wherever (in terms of subject,
jurisdiction or geographical level) there is sufficient
common interest -- i.e., motivatien plus resources. This
gets arocund the current situation in which vain

attempts are made to get significant funding for gen=-
eral multi-purpose projects, particularly via any
international pregrom.

If cross-jurisdictional problems arise in particular
areas, all the administrative work thecre may be del-
egated under contract to some party judged to be im-
partial and uninvolved -- a cemmorcial computer
service bureau, a university, a novernment agencyjor
a user cooperative point might be organized.

The costs inveclved at each collecting point are

(a) conversion of information and queories to machine-
readable form

(b) processing and output relevant to immsdiate user
contacts .

(c) tronsport ceosts of the courier file to the next
collecting point.

The funds are expendsd lecally in a manner which can

be immediately justified and yet this results in moking

available currert information from points very concep-

tually distant within the system.

Accredited Scources.

It is clearly an advantage to allocate responsibility for
modelling group activity in a particular domain to the ap-
propriate international professicnal organization.

The difficulty arises in determining which sources of inlor-
mation should be recognized by such modelling croups. In
the earlier phases when the group is werking through the
standard texts, few problems should arise. But cnce a

model is available for inspecticn, probleoms will arise in
determining whose suggestions for additions or zmendments
should be accepted. Wilhin a well-dofined profession this
difficulty may be avoided by recognizing enly accrecited

2
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members of the profession., The right to submit amendments
then becomes a tight accorded by the profession. This
procedure will undoubtedly lead to conflict when areas
common to a number of disciplines are considered (e.q.,
the social sciences, in general), unless each discipline
is restricted to its oun model.

A distinction should also be made between tha right to
file an entity and the right to suggest amendments to the
model. There is soms adventage in giving wider access
for filinmg, but limiting the "retention period"” af the -
?ntity filed according to be profesional standing of the
ilers, :

AR later developnent could be the possibility of retaining
entities only if a supporting "vote" was registered by an
appropriate number of appropriately accredited persons.
The degrec of support would be a "real time" measure of
the degree of significance to the discipline of a given
theoretical formulation. '

Whatever procedure is adopted it is essential, for the
vitality and general relevance of the project, that a wide
range of people and arganizations should be in a position

to add entities to the file -- given a few simple safequards.,
In this way the interests of every relevant discipline,
school of thought, problem area, "epproach" or paradigm
should be pretected. The system would therefore be "open"

to social scientists writing in any language (for lanquage
problems, see Appendix £2), or taking any epistemnological

or ideological position.

v



Appendix A2 2

Classification and Modelling . . 2.

Coverage of all knowledge (inclusiveness)
3. Hv)nxngfulnvns of all terms

There is a considerable terminslogical variation in the scien- 4, fHeaningful differences between terms
tific literature that characterizes the use of the torm "class- 5. ngn1f1cant arrangenent of terms
ification". Dalenius and Frank, after making this observation {*) 6. Provision of a specific place for every existent or

define the term as follous. non-oxistent, past, present or future, topic or field -

infinits hospitalit
"Consider a collective of .nbjects of some kind and a 7 éniquu a;ra:ggment og)terms
set of mutually disjoint classes. Every objact be- - 8. Uniguely defined notation for each term.
longs to one, and only one, of these classes. OBy
classification we will denote the act of assigning Mayne then notes that the limitation of the tradltional classi-
the objects into these classas. .

fications are
In taxonomy, classification indicates the act of

creating classes according to some principle, the term . ;' é:gghai;ngzgpggxgiganlzatxon

" - S NS e . ’ . 55

ufgg"g;régiilog e;s ugedt;gregiz°ig£;§attag EZrm 3. Inabxllty to adapt to the advance of knowledge so that
"Zoﬂing" is‘rgtier.ambzguoust wo refréin fFrom : these classifications fairly soon become incomplete

i;zduii :iiz,ogugrmigtig?eizzz :éqizxiéggilognas : He concludes with Shera that the hierarchical form in itself is
the literaturs gealin ith e : la*iog cene  ° not a sufficicent basis for ths classification of knowledge and
S’Ze_ e £ g ui +9- populac n . thot whot is required is a directed graph, or non-hierarchic
uses. representation. .

Classification is a major operation of such sta-

tistical studies as a census of population or o As a consequence, Mayne then revises the traditional requiree

census of business. Thus, the units cnumerated ‘ ' monts for clossification:
i en f po ation are assigned into classe - : . : : i P ‘ .
QZF?n;d zzzhoregpzzt to Tax agadlggatusngr ei; 8 : 1. -is considered invalid for the classification of
3 Sex, ’ P . . knou).edge
loymunt, etc. ikewi he i : in 2
coneus of businsss are assignsd inte elasece don | 2-6  -romain ossential
Finedawith :es ect to e“f iota‘ turnov;rd" . 7. -1s'not possible with a hierarchic classification
P G- = ° . schema but becomes possible with non-hierarchic or
. C s . . R . . ) directed graph representations,
This definition, whilst cppearing to be inclusive, in fact only . : © graph rep on cps
- o . X . ses 8. is considecred impracticable for a general classifi-
covers one type of classification, nawmely hierarchic classifi- cobin f K ledge (which its M t
cation where classes are mutually disjoint. Classification of for anmzemogii z Eipm”r;r CZizginsg 2£2?icua?;3f§
theoretical formulations is one area in which claosses may or ’ yste sp e

may not be mutually disjoint, The relationship between hierarchic and non-hierarchic class-

Rlan J. Mayne (**) notes that J.H. Shera has mode an excellent . ' ification schemas has been the subject of considerable work by
general assessment of the problems of genural librory classifi- ' Jgrdxnu and Sibsen (*). Thry ar? particularly lntefPStOd in
cation in an article of his, originally published in 1953 and the stability of Lhe classification produced by a given methad
represented in his book, Librories and the Orgonizotion of . as the omount of information (or number of attributes) is in-
Knowlerdoe. Mayne adopts Shera's basic requiremenis for trodi- ' : creased for the entitics being classified. They are locking
tional classification to give —— for measures of distortion introduced by the imposition of 3
1. Linearity of bject arrangement (to pesrmit ease aof . i .
lgg;zién o? bizkgagn iibigay shel&es)p (*) cC.2. Jordine, N, Jordine, and R. Sibson., "The structure

and conclruction of taxocnomic hierarchiss." Mathematical

Biosciences, n°® 1, 1967, 173-179,
{*) T.E. Dalenius and 0. Frank., "Control of classificaticn.”

Review of the International Statistical Institute, 36,3, N;thZSlg? ?2?pnt §ibzog. 1;28m022é Zg; taxonomy." Hathe-
1968, 279~295 (includes formal description of classifica- & - O2CICENCES N & ’ - .
tion and introduces various parameters useful for control N. Jardins and R. Sibson, "The construction of hierarchic

purposes) and non-hierarchic classifications.” Computer Journal,

. o

(**)} Alan 3. Maype. "Some modern approaches to the clsssifi- ne 13, 1068, 177-184.
cation of knouledge,” The Classification Society Bulletin, R, Sibson. "Model for taxonomy II®, Mathematical Bio-
1,4,1968, 12-17. : : : .

scisnces, n°® 6,1970, 405-430.

N. Jardine and R, Sibson. Mathematical taxonomy.  London, -
. Wiley, 1971,



given classification schema.

They develop a set of conditions for evaluating cluster methods
used to derive hierarchic classification schema and show that
the majority of cluster methods fail to satisfy these condi-
tions, the only exception being the "single-link" or "neares:
neighbour"” method. The latter can be givep a simple graph=-
theoretical description which makes clear its defects as a
method of cleassification (*). The defect of the single-link
nethod is that it clusters together at a relatively low level
entities linked by chains of inlermediates. This deflect 1is
generally called "chaining”. They note, however,that to call it
=z defect of the single-link method is misleading, because
the graph-theoretic description mokes it clear thaet chaining
is <imply a description of wvhat the method does.

Jarcine and Sibson suggest that the limitations of the single-
link method are limitotions of the hiersrchic classification
itself, and that these 1Jimitations can be overcoms using a
(mathematically) more goneral system of classification. In
particular, they note that it is possible to develop numerical
syslems of <classification that reveal the kinds of information
that are concealed by chaining, for example, informntion obout
ihe relstive cohercnce or homogeneity of clusters of entities,

Where clusters are permitted to nverlop one would expect that as
tre degree of overlap is allowed to increase, so Lhe occuracy

of the representation of the cntities should increnase, although
at increased cost aof complexity. In the limiting case where ar=-
bitrary overlap is alloued an exact representation of the ori-
ginal data should he obteined. These intuitions are precisely
expressed in the generalized model developed by Jardine and
Sibson (1968), covering both hierarchic and non-hierarchic clase
sificatory systems.

This generalization permits Jardine and Sibson to conclude that
classification is a two-stage process. The first stage is the
cerivation of a dissimilarity coefficient based upon the dis-
tribution of states of characteristics (attributes, or proper-
ties) arong the entities to be classified. The second stage is
the derivation of a classification from the dissimilarity coef=-
ficient. The single~link method is then regarded as the first
term in a sequence of classificatory methods giving successively
mare accurate but more complex representations of the entitiss.
Within this theoretical framework it is possible to define
measures of the distortion imposed by a classificatory system,
and of the relative isolation and homogeneity of clusters.

{(*) see: M, Wirth, G.F. Cstabroock, and D.J. Rogers. "A graph
theory model for systematic biology." Systematic Zooleay,
n°® 15, 1366, p. 39.

Comment.

The above work makes it clear that classification can intro-
duce distortion and that this can be aveided by using a dir-
ected graph representation. In this project the distinction

is made between the filing process, the classification process,
and the term allocation, But in the light of the above argu-
ment, the classification process could be split into two stages
which correspond approximately Lo the two stages distinguished
above.

It is useful to think of the first stage of the classificatioen
process as one of "relationship indication", in which the
relationships of a given theoretical entity with other enti-
ties ore inserled. This results in a (directed graph) net-
work of entities which can be searched by computer, particu-
larly to detect clusters with certain properties. This stage
corresponds to the determination of similarity or dissimilar=-
ity between entities.

In a sscond stage, the above nctwork can be distorted so that

its elements can be fitted into a chosen set of classes witlh

a certain relationship to one enother. This is "classification”
as opposed to the previocus phase which inserts releztionships
irrespective of ony class boundaries. It is convenient to

coll this activity "modelling". Clearly the modelling ac-

tivity is a valuable preliminary to "classification". It is
particularly valuaoble in that once completed, different

systems of classilicalion can be compared using the entities
intor-related by the model, i.e., different degrees of distor-
tion can be imposed upon the network of entities zccording to

tha immediate needs of the user. It may be useful to think of
modelling in this context as a long-term multi-person activity,
whereas a given classification can be selected from the modelled
entities in terms of short-term, need-oriented considerations
which permit certain relationships in the network to be consider-
ed as "irrelevant” ~-- permitting the isolation of simple, possibly
hierarchic, classification schemas. In some cases, it may
however be preferred not to distinguish modelling from classi-
fication and to blur the two operations into ane another.,

Control of Clescificaticn.

There is ample evidence, according to Dalenius and Frank (see
above), that the classification operation may be rather sus-
ceptible to errors: objects are not assigned into the proper
classes. As a consequence, there is need for control. As a
basis for a control of the classification operation, two

kinds of schomas for verification have found extensive uses:
schemes for dependent and schemes for independent verification,
respectively, (*)

(*) For this distinction, see M.H. Hansen et.al. Queality
control in the 1960 census. American Society for Quality
Control, Proceedings of 1962 Middle Atlantic Conlerencs,
Milwaukee, Wisconsin, 1962,



An example of a scheme for dependent verification may
be described in the following way. The “preduction
classifier" (that is the claossifier carrying out the
classification that is to be verified) assigns an
object into a class by putting one or more digits on
a schedule carrying the information collected for
this object. 7The schedule is then handed cver to

the verifier, who inspects the outcome of the work

of the production classifier, and approves or dis-
approves of it,

Independent verification cells for having an object
assigned into a class by two or more classifiors, who
operate independently of eoch other. The verifica-
tion procedure exploits, in the one way or the other,
a camparison of the outcowes of the works of the
classifiers.

Dalenius and Frank have investigated a means of evaluating
various alternative procedures for indepecndent clossification
vhich might be of use in designing the procedures of modelling
groups ond testing their consistency. They provide a rational
means of attacking the problem of whether and how one should
use a small number of highly qualified clossifiers, or a
larger number of less qualified ones -- although they do not
appear to consider how extra weight might be given to the more
qualified if a mix were used.

Filing and flassification.

It is a basic feature of this proposal that there are major ad-
vantages in separating the filing of new entities from any
modelling or classifying activity.

(2) 1In the case of census data applications, possibility af
using computer methods to simplify the relationships be-
tween a team of classifiers is touched upon by Dolenius
and frank who make a very clear distinction between the in-
formation as filed under an identification record (i.e.,

the seguence number, in this case) together with a census record

giving any verbal data (i.e., the definition and conventional
label, in this case), and the class label as decided by the team
of experts (i.e., the relationships determined by the model-
ling activity, in this case).

(b) In the cose of document indexing opplicotion, no distinc-
tion is made between [iling and clessification, Because
of this, the odministrative problem of filing and the
qualified expert problem of clossification combine to
create severe problems., Two approaches within this frame

aof reference are envisaged:

-- sharing the burden of classification (and filing) by
transferring this functisn to the producers of documents

--~ reaching agreement on unique, or compatibla classifica-
tion schemss and indexing languages

The UNISIST (*%) Study noted that little progress can yet be
reported in tho way of indexing-at-source and that a serious
limiting fuctor to any form of cooperative indexing is the range
of acceptobility of the proposcd indexes. Even the all-embra-
cing and widely used U.D.C. has adversaries. The Study also
noted that it is unlikely that the concept of a universal
scheme will even make any practical sense in the realm of deep
content analysis (p.46). The reasons are the obssrved differ-
ences in the semantic bosis of indexing languages which are
the consequence of well-founded differences in outlook and
interests on the part of a highly-diversified community of
users.

All that can be looked for, according to the UNISIST Study,"is
the existence of semontic relations between the different lex-
ical sets (be they called classifications, lists of disc
thesauri, automotic dictionarics for converting natural lang-
ucge into infarmotion language, etc.). The study of these
relations is the subject of ongoing research on tha "compata-
bility" of indexing vocabuleries .... the subject is now receive
ing much attention, as an essential part of projects aimed at
cstablishing vorld-wide interconnections between information
systems." (p.46)

It would appear from this, that the distinction between the
impracticalitios of classification and the practicalities of
"relationship identification” (i.e., modelling) is becoming
estoblished. But the Filing or administrative aspect of
"entity copture” is now blurred into the modelling phase. There
is as yet no suggestion that work on “"compatibility” would be
considerably facilitated if similar filing technigques were

used prior to Lhe asctivity at the modelling level st which the
"well-founded" theoretical differences arise., Standardization
is possible, but at a3 lower level consistent with user require-
ments, Until this is realized the relationship between lexical
sets cannot be handled systematically by computer methods.

Advantages of Mumerical System.

The three major advantages of a sequential, non-significant
numbering system for entities are

--facilitotion of cdministrative activity Ly removing
the burden of requiring that the file number receive
the "imprimateur" of an overloaded qualified expert

--preparation of the basis for a proper semantic analysis
by avoiding "the difficulty encountered in manigula-

. ting semontic reality without the assistance of o cor-
responding concrete reality" (*) and permitting

(*) A. Mortinet. "Arbitraire linguistique et double articula=-
tion.” Cahiers Fernand de Saussure, 15, 1957, 107 {cited
by Georges Mounin, Les problémes théoretiques de la Lrae
duction, Paris, Gallimard, 1963, p.122-123).

{**)See Appendix Db.
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rsemantic facts to be treated irndependently of thoir

fo n [x Types of Model
formal (linguistic) supports " (*). T . )
dmission of "artificisl" Lheoretical entities (new con- It'is important to keep in mind the many possible uses of
-—2e~ts~ groupings of other concepts) for which no simple the proposed computer-based filing system. Cancentration
tegm exists or for which a guestionable meologism would have on one set of uses may not necessarily keep the system
to be invented. This is difficult in tha case of term alive eithar in terms of funding or value to current research
oriented systams. activity. Multiple demands on it would ensure multipli-
- . city of fund sources and many bodies willing to faeed in

entities and assist in different aspects of the coding.

The fellowing types of model are an illustration-of ths
possible lines of development. The list does not pretend
to be exclusive so that other kinds of model could be
included. As attempt has boen made to group the models
into types which in same cases might usefully be trealed
on the same occasion by the responsible modelling group.

It is impertant Lo ncte that the mcdels are not only simple
hierorchies but can also be nelworks of relalionships
in casus whore categories oveirlap or one entity can be a

E corponent of several other entities (sec Appendix A2 ).

Croup I. Current struclures.
This is a paor title but refers to all the wourrsnt
and naw structures and relationships as made up
of:

a. Compositional models
These models would be primarily concernad
with the manner in which entities are nested
within one another to form hierarchies. Six
types of relationship are possible here in
three sets of two.

1. MNMeta-level: reference numbers of all
’ entities of which this entity is a com-
ponent.

(This relationship could be split into
twc sub-types as the cemputer-level dala
formals Tor other Lypes of model require
such a split.)

Examples are: theories in which this con-
cept is uscd, general class of concspls

to which Lhis concept belongs, general
preblems of which this preblem is a part,
organizations of which this orgarizaticnal
unit Is a member

2. Sub-level: refecvence numbers of all en-
tities which are camponents of this entity.
{This reletionshiv couid be split inta tuwo
sub-types for the sanc rewsons as above.)
Examples aie: concepls used in thic theoory,
e o e . concepts which belune to this class of
(*) A. Martinet. vi.cit. . cancepte, preporties or attritutes of this




concept, subL-problems of this problaem,
organizational units which are members of
this orgonization, stc.

3. Associcted referencs numbers of all rele-
vent entries which have a horizontal rela-
tionship to this entity.

a. Sec - also entities, namely those which
should also be borne in mind when consid-
ering this entity.

Examples aru: cases of insufficient tere
minological precision.

b. Use - instead entities, namely thosa
which should be substituted for this
entity.

Examples are: cases where an entity is
outmoded for that model.

Behavioural models

At the same time ihat the modelling activity
is undertaken on the compositionsl rglation-
ship in Ta, it should be necessary to consider
some non-compositional relationships to other
entities. Six such types are distinguished in
three sets of two.

1. Mata-level: refersnce numbers of all morce
inclusive entities whose values is potentially
modified by this entity. . .

a. Strengthened entities, namely those
more inclusive entities which are -
perceived by the modeiling group to
be in some way legitimated or reinfor=-
ced by the presence of this entity.

~ Examples ere: theaories which are in-
directly dependent upon tho validity
of this concept, probloms which arae
indirectly aggravated by the presence
of this problem.

b. Weskened entities, namely those more
inclusive entities which are porceived
by the mudelling group to be in come
way undermined or threatenod by the
presence of this entity.

Examples are: theories which are in-
directly undermined by the validity of
this concept, organizations whose
monopoly is weakened by the presenca
of this orgenizatian,

2. Sub-level: reference numbers of all lower
level entities whose value is po;cntially
modified by this entity

a. Strengthened entities (see abova)
b. Woakened entities (see above)

3. Asscciated: reference numbers of all entities
in other disciplines whose value is poten-
tially modified by this entity.

a. Strengthened entities (see above)
b. Weakened entities (see above)

Examples are: a purely economic
development theory that -is undermined
by a social development consideration,

Group II. Contextual structures

Rjain this is a poor title but refers to the his-
torical and comprehensional relationships which
canstitute a contex{ for the Group I current sit=
uation, and -would be used in learning about the
Group I situation.

a.

Cducalional models

These models would be produced by those modelling
groups primarily concerned with education and
making more sophisticated concepts comprehen-
sible. The concept of levels here is therefors
associated with "learning order”. Six -
types of relationship are again distinguished

in three sets of two.

1. Meta-level: reference numbers of the enti-
ties representing more sophisticated, ‘complex
or difficult to comprehend versions of the
definition represented by this entity.

a. Correct entities, namely those defini-
tions which are valid, and useful com=-
plexifications.

Examples: the chain from the “"billiard
ball" concept of an atom, through a
"miniature selar system", through Bohr=-
Summerfeld orbital model, then to a
symbolic representation of the “electron
cloud"-in quantum mechanics.

b. Incorrect entities, namely those defi=
nitional complexifications which are
useful educationally as an illustration
of less valid or less useful complexi-
fications (i.e., how not to conceive
of it)



2. Sub-level: reference numbers of the entities
representing simpler and casier to comprehend

versions of the definitions represented by this

entity.

a. Correct entities, namely those defini-
tions which are valid and useful sim-
plificatiors

b. Incorrect entities, namely those defi-
nitions which are less valid and useful
simplifications.

3. Analogies: reference numbers of entities
representing analogies which muy clarify
understanding about this entity.

a. Correct entities, namely those analogies
which are valid and useful

b. Incorrect entities, namely those analo-
gies which are less valid and useful

Historical models

These models uwould be produced by those model-
ling groups interested either in historical re-
search on the history of ideas or in providing
an historical framework to assist education. It
is probable that the educational and historical
models whould be considered tagether, which is
why they have been grouped. Six types of rela-
tionship are again distinguished in three scts
of two.

1. Meta-level: reference numbers of the enti-
ties which succeeded or replaced this entity
in the history of the evolution of the dis-~
cipline (organization, problem, etc.)

a. Correct entities, namely those defini-
tions which were valid developments from
that represented by this entity.

Examples are: the chain of concepts of
the structure of the solar system,

b. Incorrect entities, namely those defini-
tions which were invalid and fruitless
developments from that represented by
this entity.

2. Sub-level: reference numbers of the entities
which preceeded or were replaced by this en-
tity in the history of the evolution of the
discipline (organization, . problem, etc.)

a. Correct entities, namely those definitions
from which this entity developed directly.

0

b. Incorrect entities, namely those "com-
. peting” definitions in the samn concep-
tual milieu which did not constitute

a step in the formulation of this entity.

3. Associated: reference numbers of entities

contemporary with this one but insulated from

it within ancother culture or school of
thought, such that it did not then affect
the history of the evolution of the disci-
pline (organization, problem, etc.), namely
a parallel historical evnlution.

a., Correct entities, namely thosa which
corresponded closely to the definition
represented by this entity.

b. Incorrect entities, namsly those which

contradicted or undermined the definition

represented by this entity.

Group 1I7. Real world systemic relationships

The previous groups of models deal with the relation-

ship bhetween conceptual entities in anthropocentric

terms or within the logic of particular disciplines.
There is little concern for the effects of the pres-

ence of one conceptual entity on another in the

ecosystem of ideas, but especially the effects on one

another, across disciplinary lines, of components of
real world systems.

The best example of this distinction is the inter-

«Lisciplinary nature of environmental problems, when

for example, it is the real world interactien of
chemicals in food chairs which cause egg shells to
become thin -- leading to high chick mortality

rate of some bird species. For a social exampls,
the relationship shown between the entities, repre-
sented by hoxes in Figure 1, give a schematic
representation of the factors binding a Canadian
Indian to a pattern of problems.

The same approach as above may be used Lo handle
models of such real world systems.

1. Meta-lovel: reference numbers of entities rep-
- resenting systems of which this system is a
subsystem.

a. Positive entities, namely those systems to
which this sub-system contributes in some
positive manner.

b. Negative entities, namely thrse systems to
which this sub-system contributes in some
negative manner.

.



2., Sub-level: reforonce numbors of entities
representing systems which ara sub-systems of
this system.

a., Positive entitiss, namely those sub-systems
which contribute te this system in a positive
manner.

b. Negative entities, namely those sub-systems
which contributa to this system in a nega-
tive manner,

3. Associated: reference numbers of entitiss rep-
resenting systems which are part of the same
system (but unrelated to this enlity in any of
the above uays).

a. Positive entitiss, nomely those sub-systems
which contribute to this system in a positive
mannec .

b. Negative entities, namely those sub-éystems
which contribute to the system in o nagotive
mannar,

Group IV.JTerm-ocriented models.

Croup V.

In some cases where classification is rudinentary
or non-existant, the emphasis is placed immediaote-
ly on the terms. This is the case when:

(i) official terms are used and the definitions
are conventional or undefined as in many
library or descriptor lists. The entity
is defined by ihe term,

(ii) . a particular official definition exists for
a particular term as in official diction-~
aries (e.g. the Larousse Litré as reflecting
the decisions of the Académie Frangaise)

{iii) terms are related in a thesaurus without
definitions (e.g. as in Roget's Thesaurus).
Such thesauri may have many lcvels of
classificatan,

There is no reason why sach such set of terms
should not be treated as a model as in the other
groups. WYWhere appropriate, the clussification code
position would be omittad and only the term posi=-
tions used.

Administrative models.

The assumption made in discussing the earlier groups
of models was that the model was in some way o defi-
nitive structure on which new work would build. It
is however possible to uss the model building code

Group VI

7

to facilitate the administrative work an the delin=-
itive model,

(i) Preliminary models

Each modelling group can use one (restrictsd)
model to store features of the model which are
not yet finalized. Or else several preliminary
models could be experimented with.

(ii)[ntity hondling mndels

When entities ave first registerad it may be
useful to use one ar more rough classification
models to ensure that the entity, if inadequately
coded, is drawn to the attention of the modelling
groups liable to be interested in it,

Mission-orionind models,

An assumption made in earlier groups is that the
modelling bodies would all be discipline-ariented,
There is however no reason why mission-oriented
models should not be used where appropriate (e.q,
in connection with development, environmental prob-
lems, etc,)

Sroup VII. Interdisciplinary models.

Clearly it is most important to avoid a "babel of
models", A second level operation of model reconcil-
iation to form a set of interdisciplinary or inter-
model models could therefore be instituted when re-
quired,

_ *these could either (i) be constructed (automatically

by computer) from all the entities common ta the
models fram which it is desired to produce an inter-
disciplinary model, or (ii) be constructed by selec-
tion based on judgement of the best from each,

Group VIII. Ffutureg-oriented models.

Group IX,

A final assumption made in dealing with the earlier
groups was Lhot only the current or historical sit-
uvations would be modelled. There is however no
reason why speculative models should not be produced
showing the relationships between entitics at differ-
ent points in the future. The modelling activity

might then in some ways represent the Delphi method
of forecasting,

Personal models.

Perhaps a long term ideal is for a parson to be able
to "look at" (or interfere) with the basic list aof
entities in terms of his cwn model which is his per-
sonal "thought file". Cach new idea he gets could
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be usefully reflected in the structure of this Ffile.

It would not of course correspond exactly to the 2\ r“;ﬂ
models for his discipline but the precise points of §§ H<<;;§§§ ,gggg
difference could be established by computer analysis, 33 fggig 15;15
2 T

Clearly such personal models allow the person to ‘d///
think in the categories most meaningful to him with —_ //
the labels he finds most mnemonic. The translation :E -/
inte the terms of any other model con be done auto- E;b F "
matically whenever required. Such models would not gg% K1

07 L%

be widely circulated but might be very useful if
held on the file of a particular faculty of a uni-

versity.

{ v
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OBLEMA

Group X. Sub-madels.
In some cases a particular sub-branch of knowledge
may be fragmented by reinterpretation, reconceptual-
ization and redefinition of the seme entities. It
is then appropriate to use a "sub-modelling" strategy.
In other words, instead of requiring "dissident"
groups to conform or to divert their energies into a
parallel model with differsnces in a minor area, a
sub-model could be used to redafine that area in the
dissident group's terms. The sub-model would there-
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Group XI. Languages_as sub-models.
It may be convenient, for some purposes, to consider | —
the relationships between theoretical formulotions
used in a particular language as a sub-model, The

differences between the concepts encountered in )
Indo-European languages are relatively minor, so that éé
term equivalents pose no great problems, but should K &

s

it be necessary to enrich the system by incorperating

111

figure

theoretical formulations from other language groups,
problems could arise. (see Appendix E£2),

a)



1 B Appendix A4

Types of Entity Included.

There is o very varied terminolegy currently is use to cher=-

- . - L. o o aclerize theoreticol products. Gunnar’ 5jtblom notes the use
! LENCTH l { ML ] ‘ MASS LjrmwnnTwm of conceptual (onalytical, theoretical) frameworks, analyti~
I TTTOC - ey col schemes, paradigms, erientatioens, frameworks for inquiry,

i

‘ thoory sketches, pre-theories,etc.{’)The same is true for the

LAhx }Wm—{amsum”nq «»«{nqgfﬁIv' Cri bl AL components aof the scientific process: .problems, observations,
1
i

FQUWALENT empirical genernlizations, models, derived propositions, hy-
IVQQRQI _ﬂ,{znm”ml”“\ potheses, theories, etc. It is unlikely that any immediate

agrecmnent could be achieved or a standard terminology, even
if this was in fact beneficient.

- g fach of the conceptual construcls represented by the sbove
[E:ffz] rﬁhz:] terms may be treated as an "entlty? which could be incerpo-
rated into a computer file. Once incorporated, efforts could
boe made to attach an appropriatle distinguishing code to them
within the framework of a given model, It is highly prob-
able, for example, that under different models the same enti-
ty may be coded differently, or alternatively that distinc-
tions important within one model will be insignificant in
- - another (s.g., theory and model; hypothesis and proposition).

The same system could well handle other types of entity at any
i time if required, such as: organizations, problems, schools

T of thought, thusoreticel viewpoints, individual authors. With
i respect to renl world substantive problems, which might be
ﬂgw.__"m l"'{ff,f',ml considered as irrelevant in this context, it is interesting
. to note onz author's comment:

{E:::
1“*“‘$;;5] . "The fact i1s Lhat most of the problems (in society)
[};, BN ; L'(] that we stand reody to consider are bogus probe-

lems. They are gencrated by theories about tech-
[ﬁvrﬁ!'-n J nological progress, and theories about the uway
e —— socicty works. Theory is often the only reality
countenanced by our culture.”
(Stafford Beer. "Managing modern complexity." In:
ﬁf‘“"““‘g The Management of Information and Knowledge; a
HEAT HLOA | cempilation of papers prepared for the eleventh
meeting of the Ponel on Science ard Technology,

II(A[‘»I\Y‘(‘N nOSAng '
Commitiee on Science and Astronautics, U.S.

Figure - Interrelationship of meusuring -tandards House of Representatives, 1970, p.43)

=1
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As a summary,the above entities are numbered below to facil-
itate ciscussion on possible groups of entities:

A. Concepts
B, Meta-concepts

1., theories 5., analyses

2. propositions 6. conceptual frameworks
- 3. hypotheses 7. analytical schemes

4, wmodels 8. theory sketches

(*) G. Sjoblom. Theoretical tecling of approaches in political
science (Paper presenled al a confercnce af the Inlernaticaal
Studics hssociation, Dellagio, 1971)



C. (Ceneral

1. paradigms
2. viewpoints
3. schools of thought

D. Assumptions

1. assumptions
2. criteria
3. values

E. Methods

F. Problems

1. substantive
2. methodolegical
3. problem fFormulation

(2]
.
jm of

ierarchies

. taxonomy

typolagy

1
<2,
3. classification

H. 0Operatiaonalization

1. indicators
2. indexes

I. Data

1. bodies of data
2. interpretations of data
3. observations

J. Secial

1. organizations

There is some advantaege in a two-level coding here, because
it might be possible Lo arrive more easily at agreement on
the more genaral level coding, even if there are differences
between models on the coding vithin that level. There is of
course the possibility that vithin a particular model the
grouping would be done differently, in which case the coding
scheme would be peculiar to ihat model.

51

Types of Holatjonship Included

It is not the intention of this projec
classification of permissibie relation
as no effort was mode to limit the typ

Appendix AS

t to set up a single rigid
ships between entitinc. Just
es of entities that could

be handled {Appendix M4), it should not be necessary to make the
futile attompt to resolve the intellectual problem of how many

types of relationship are significant.
futile on the part of any one group is

That the attempt would be
shown by Eric de Greolier's

excellent chapters on the expression of relationships in generalized
and specialized coding systems, in natural languages, and in experi-
mental languages (*). He concludes, in his UNESZO/TID supported
study, that it proved impossible to produce a systematization that
was "sufficiently satisfactory to warrant even preliminary publi-

cation”.

This conclusion should not howeyer lead to a decision to adopt saoms
hypothetical "best existing scheme" or to the formulation of a neuw

scheme. It should be recognized that
of handling as many different schemes
evolution of knouledge (Appendix [5)

attempts to produce new schemes of rel

the project should be capable
as possible, In fact the
is partly represented by
ationship and categorization.

Without recommending any particular scheme it is useful to attempt

to list out some of the relationships
variety that has been snvisaged.

1. De Grolier (**)

to give an idea of the

A suggested clarification of the sign ":" in the UDC (rejected
by the FID Central Committee on Classification for the UDC)

consists of the following relatioen

1.1. Appurtenance (belonging)
11 Inclusicn, implication
12 Parts, organs :
13 Components, constituents
14 Properties, attributes

ships:

141 " " physical
142 " " chemical
143 " " biological

15 Aptitudes, predispositicns

¢

(*) Eric de CGrolier. A Study of (Ceneral Categories applicable
to Classification and Coding in Documentation, Paris, UNCSCO,

1963, p. 17-60, 61-142, 143-158.

(**)Relationship sets 1-4 were cbtained from de Grolier, op. cit.



1.2. Pruocess

21  Action: acting en (subject), affected by (object)

211 Tlavourable (stimulation; increase)

212 Unfavourable

2121 Delay

2122 Inhibition

2123 Destruction

21 Interaction .

211 Favourable (symbiosis)

212 Unfavourable (antagonism, competition)

22  Operation, means used: process (subject),preduct,
result (object)

1.3. Dependence
3 Causality, origin, etc.
31  Cousality; cause (subject), effect {aobject)
32 Origin: originating (subject), arising from (object)
33 Conditioning, requirement: conditioning (subject),
conditioned (object)

3 Interdependence
31 Correlation .
32 Association -

33 Combination, synthesis

1.4. Orientation
41 Aspect, particular case
42 Application
43 Use

1.5, Comparison
51 Resemblance, likeness, similarity
511 Analogy
512 Equality, identity
52 Dissimilsrity, unlikeness
521 Difference
522 Opposition (of character)

The negation of a relation may be represented either by putting
a zero before the number used, or by putting over it the sign
used for this purpose in logistics, the dash.

Gardin

Four relationships are encugh to record the chief situations of
a term or class in a dictionary in its relationship to any other
term or class:

2.1. Predicative, attaching to a term indicating an element or
entity practically autcnomous as an object of study, an
essentially dependent property which describes its state,
gquality or function, i.s. predicats.

2.2,

2.4.

3

Consecutive, or, of causality, finality, etc., joining

two elements of which the presence or action of ane affects
the presence, statesor status of the other. This relation-
ship can azsume various meanings, according to the nuture
of the t-o elements concerned: the opposition of active
and passive, a genetic relation, causal relation, condi-
tional relation, functional or factorial relstion, bond of
finality, mediatory relation.

Associative, defiped, in cpposition to the consecutive
relationship, as joining two clements of hich the mention
of one implies the simultaneous mention of the other. This
relationship also assumes different meanings according to the
the contexi: relation of the part to the whole, of place,
of hierarchy, of appurtenance, of specification, semi-
ologicaol relation. It is parallel to the predicetive
relationship; the difference being that in this an

element is considered as dependent (!'predicate'), hereas
the associative relationship joins two elements bolh con-
sidered -- in the dictionary -- as being independent.

Comparative, indicating an extrinsic bond between tuwo
elements {independent, as for the sssociative relationship)
of the dictionary: the author weighing up any twuo charac-
teristics, in order to differentiate them as to thcir
nature ar their function in the same context.

Farradane
A set of nine relationships obtained by correlating two series
of three characteristics derived fraom the psychology literature:s

3.4,

3.5.

3.6.
3.7.

3.8,
3.9,

Coricurrent, Non-time: co-presence of two otherwise unre-
lated concepts.

Concurrent, Temporazry: comparison, or relation agent/
activity.

2

Concurrent, Permanent: association, also subjective
properties.

Non-distinct, Non-time: equivalence, synonymity.

Mon-distinct, Temporary:dimensional relation; properties
derived from environment.

Non-distinct, Permanent:belonging to; genitive.

Distinect, Non-time: ddistinction from, ar substitution
for, imitaticn.

Distinct, Temporary: action upon

Distinct, Permanent: causation or functional dependence.



4, Perry and Kent
A system of ten analytical relationships:
4,1, Categoric: A is a memher of the class B
4.2. Intrinsic: A is couwposed of B
4,3, Inclusive: A is a component of B

4.4, Aggregate: A groups (is made up of) several members
of class B

4.5. Productive: A produces the object B er is used for the
action B

4.6, Affected: A makes a use of, is determined or

~

influenced by B

4.7. Instrumental: A is produced by, acts upon, or upcn
vhich B acts.

4.8, Negative: A is characterized in an important monner by
the absence of B. :

4.9, fAtttibutive:A possesses B as one of its most important
characteristics.

4,10, Simulative: A has certain properties of, but is not B,

5. Juilland (*)

5.1. Relations of sccurrence (**)

5.1.1. Functional or part/whole relations; each part
may be characterized by the relations of occurr-
ence it contracts with eimilar wvholes.

5.1.2. Distributiocnal or part/part relationms; each part

may be characterized by the relations of occurrence
it contracts with similar parts of similar wholes.

5.2. Relaticns of constituency

5.2.1. Analytic; relations between the smaller entities

of a lower crder and the larger entities of a higher

order which contain them i.e. from constitusnt to
constitute.

(*)A. Juilland. An outline of a general theory of structural
relations. The Hague, Mouten, 1961.

(**)"In regard to relations of occurrence, the main weakness of
many mecdern studies is due to relying too heavily on the
more specific part/part relations, to the practical exclusion
of the more general part/whole relations. A truly scientific
model, capable of satisfying the dual requirement of speci-
ficity and generality, must combine beth types of relations:
its functional roots fulfill the condition of generality
required in comparative and typolegic investigations, its
distributional roots the condition of specificity required
in the analysis of particular structures.”

24

6.

5

5.2.2. Synthetic; relations which obtain between the
larger entities of a higher order and the smaller
entities of a lower order they contain i.e. from
constitute to constituent

Though often coextensive with, they should be distinguished
from functional or intra-level relations, sipce they are
inter-level relations which hold between entities of
different orders.

§.3. Relations of presupposition .

5.3.1. Syntagmatic; essentially relations of agreement
which hold between different inveriants in a group.

5.3.2., Paradigmatic; relations of presupposilion that
hold among variants of the same invariant or among
related invariants, within paradigms of variants,
or wilhin paradigms of invariants, Relaticons of
this order are used to assign entities to categories.

5.4, Physical relations

5.4.1, Relations of length; by "length" is understood not
some strictly physical measure of length but a
structural or functional length measured in number
of parts per whole, or of entities per domain, or
of constituents per constitute,

5.4.2. Relations of praminence; relations are also
structured to some extent by any stress consistently
placed upon the importance of one entity in relation
to others.

5.5. Stdtistical relations

5.5.1. Relations of frequency; the relative frequency of
occurrence of entities in a system can be used to
accomplish a quasi-mechanical segmentation of
entities inid classes or domains., In this way a
statistical definition for categories may be
elaborated.,

5.5.2. Relations of dispersion; these are established
with reference to the coefficient of dispersion
that ought to accompany each entity subject to a
frequency analysis.

Others -

Other types of relaticnship are noted in some of the appendices,
The different types of model (Appendix A3) cover compositional,
behavioural, didactic, historical, cybernetic (i.e. input/output
of Appendix (5 ), problem oriented, etc. relationships. There is
a_ citation relationship {Appendix D3, D7), and relationships
between beliefs (Appendix C2, C3).The M.I.T. ADMINS approach is
particularly interesting (Appendix B2).



1 Appendix A6

Data to be Included on each Entity

A.

Concept inventory (Filing, dentification or Registration

Phase)

1.

Entity sequence number.@)

2.1.

Each new theoretical formulation, of whatever type
(see Appendix A4 ), receives a unique number which

is the next available in a sequential list. The
number therefore contains no significant digits or
codes and has no meaning For classification purposes.
(It may be an advantage to use the check digit tech-
nique described in Appendix D8)

For practical purposes it may be convenient to pre-
allocate blocks of numbers to different filing centres
whenever required. This avoids problems of dupli-
cation and speeds up administration. Where duplica~-
tion does occur, this is eliminated at the madelling
stage.

rd
One advantage of this sequence number as a concept
identifier is that it is not necessary to file a
definition or conventional term at the same time.
This is convenient if a new theoretical formulatian
has been tentatively conceived uith known relation-
ships to other concepts but with no clear definition
or label yet. It avoids the need to coin doubtful
neclogisms in order to register the concept. 1In
some cases it may even be an advantage tao leave the
term defined by its context of relationships, and
not to bother attempting to find a suitable term.
In which case the sequence number would be used as
the only identifier until a suitable terminology for
concepts in that domain can be elaborated more system-
atically.

Model description

Yodel number

The act of filing an entity is distinct fram the
later modelling activity. The "model number” in
this case is "0", This artifice permits the defi-
nitions and the conventional terms or labels in
different languages to be handled within the com-
puter record framework as well as the modelling and
term allocation activity.

Paragraph numbers refer to columns in Figure 1 of the
computer record layout., No attempt has been made at this
preliminary stage to indicate how many character positions
would be reguired for each zone in the record.

Sub-model number

Again, since entity filing is distinct from the
later modelling activity, this zone is "free",
It is therefoure used to distinguish between

-- entity definitiens (for which it is "g")

-- entity conventional labels or terms (for which
it is ") :

2.3. Language

Since the definitions or the label may be given in
secveral languages, a language code is used. (e.g.
English "1, French "2", etc.)

2.4, Alternatives

Therc are bound to be cases, for a given language,
in which alternatively worded definitions (with

the same meaning) are put forward. Similarly,

where several conventional terms or labels referring
to tho same entity exist, these may also have to be
filed. A simple sequential code ("1v, 2", etc.)

is therefore used to distinguish between successive
alternatives,

Cross~reference.

Cross-references are used during the modelling phass

so that this zone is "free", It is, however, used in

this phase to identify the sequence number of

-~ other entities which use the same conventional
}abels as this entity (i.e. where the same label
is used with a different meaning)

-~ other entities which are defined using the same
verbal definition (but for which the definition
has a differgnt meaning). This may be a low-
frequency or trivial case.

Saurce code

Tber° are several possible ways of handling informa-
tion about the source of information on the entity.

1. Igngtg. In a simplified system it is not necessary
@o include it since such information can be Found
in a backup card file,

2. Abbreviate. Some general code, indicating the

country, the publication, or the filing group can
be used.

3. Name. The name of the person, or filing organiza-
tion, may be given in some abridged form (e.qg.
"DLUTKW" for Karl W, Deutsch)



4.4. Name and Support. In a more elaborate system, in page numbers might be an additional require-
which members of a discipline are expected to indi- ment {e.g. "DCUTKW 509-192"), Again, as a
cate any strong "support” or "opposition" Lo any "prafessional” activity, this might form part
new theoretical formulation, a "voting" technique of the modelling phase.
may be envisaged (see Accredited sources in Appendix A1).

This option could he confined to the "wlders" of 5. Model descriptor.
the profession -~ or left open to all members of T . .
a profession. As "professional"™ activity, this This is not used during this phase.

might be restricted to the modelling phuase.
6. Relationship descriptor.

A given member of the profession, if sufficiently . - X
aroused, could then file his support or opposition This is not used during this phase.
in the form "DEUTKW +" or "DLUTKW -*,

7. Date codes.

4.5, Narme and Reference. It might be thought more val- 7.1. Date first used
uable to give not only the name but the reference -
to the document in which the theoretical formula- The date on which a theoretical formulation was first
tian is discussed and justified. used is inserted here. If this is not supplied, the
‘ computer can automatically insert the date on which
On the question of abbreviations to document rcfer- the entity was filed.
ence, one is immediately in the jungle of dispute
amongst librarians, documentalists, etc. Several 7.2. Date last used
possibilities exist. This date is supplied as a result of general consen-
4.,5,17. Use an extended bibliographical "standard" refer- sus by ?ll mod?lling.groups and is therefore not
ence. This uses a lot of space and is mainly dealt with during this phase.
pleasing to librarians. ’ 7.3. Retention period
4,5.2. Use an abbreviated reference as in "Science Cita- It may be an advantage in this phase to tag some
tion Index" (e.g. the first four letters of the entities aof unknown value so that they will auto-
first two significant words of the title, plus matically be dropped from the system after a certain

thg year c}atez isgue or vnluwe number mith?n . period unless some contrary instruction is received
wblch pagination is consecutive, and the first in the meantime. Different retention periods can be
significant page ?umber -~ "DCUT KW -- NERV GOVLC=-- used according to the status of the source.

1963 -~ 0 ~~ 192"

4,5.3. Use a sequence number code. To avoid getting 8. Status.
bogged down in documentation problems, a simple

For administrative purposes it is convenient to have a
sequence number could be used for each publica-

zone in which codes may be used to indicate that the

tion: entity is "under consideration", "of doubtful value",
either: i) referred to by the system (e.g. a "no longer used", etc.
complete sequence mcross all authors) ,
or: ii) referred to by the system for a given 9. JText.

author (e.g. starting from zero for The words or text used for:
each new author) ]
-~ the conventional terms or labels

A parallel "documentation" system would be re- -- the definitions

quired to decode the codes used in the approach

but it might prove much tidier and practical in would be inserted into this zone. This zone could also
the long run (e.g."DEUTKW 509") *. The precise be used for any special comments which might be usefully
added.

(*) For a very useful discussion of this approach to documen-
tation, see Jacques E.J, Halkin, "Proposal and wishes fer
an open structure in the communication of information.™
Scheduled for publication in: A.I. Mikhailov (€d.) The
Theoretical Problems of Information Retrieval Systems.

(The Hague, International Federation for Documentation, 1971)
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B.

Cgncept coding ( Modelling or Classification Phase)

Many of the zones discussed above are used in this phassa
but for a different purpose or in order to establish com-
puter records distinct from Lhose created during the
earlier phase or by other modelling groups.

1. Entity sequence number.

This is repeated for each new relationship established
within a model and is of course the same as that used
in filing the identity in A.1.

2. Model descriptor.
2.17. Model number

As discussed elsewhere (see Appendix A1), each
modelling group receives a unique number (e.g. "362")
which identifies the system of relationships which
are elaborated and filed, while at the same time
.distinguishing it (at computer level) from any other
systems.

There is some argument for attaching special signi-
ficance to particular digits of the model numbsc
with a view to clarifying a hierarchy of models or,
at least, shouving 2 relatienship between models. In
other words, at this level a U.D.C.-type approach
might be used so that "political science" models are
all identified by "32N" and "anthropology" models by
"39N", This is probably a temptation to be resisted
however, since it has some theoretical implicatians
which are better contained within models. In which
case a simple sequential list should be established
from which the next aveilable model number could be
taken.

2.2. Sub-model number

This is a zone to be used by a modelling group when-
ever a level of dissent is encountered so that alter-
native sub-models_within the gensral model can be
satisfactorily handled and identified. Normally, in
the absence of sub-models, this uwuld be "0¢,

2.3. Language
Since the relationship between concepts is supposedly

language independent, this zone should normally be "O",.

There are, however, cases where relationships are
identifiable in one language but absent, ridiculous,
or ambiguous in a second. In such cases it may be
convenient to use this zone for a form of language-
dependent sub-model. °

2.4, Alterpatives

This zone is not used in this phase and must be "O"

a1

S.1.

6

.

(to permit identification of the term records in the
next phase where it is non-zero)

Cross-references.

This zone supplies the main means by which the rela-
tionship of this entity to other entities is indicated
far the particular model indicated in 2.1. The se-
quence number of the other entity is indicated here.
In effect, every such "relationship" gives rise to a
new computer record (see Figure 1).

The type of relationship is either implicit, because of
the model used,or is described in 6 and 7.

Source code.

Depending on the method chosen (see A.4.1., A.4.2., A.4.3,,
A.4.,4., and AR.4.5.),the source coding would probably
either be aliccated during the concept filing phase

with nothing in this phase, or in this phase with

nothing in the previous phase. In the most sophis-
ticated system, it might however be desirable to give:

-~ source coding for the entity in the concept filing
phase

~- source coding for individual relationships within
a model, during the modelling phase.

Source coding during the modelling phase might be par-
ticularly helpful in the administrative work of elabo-
rating a model, since it permits members of a modelling
group, working independently and in isolation, to "vate"
on the insertion or deletion of particular relation-
ships (see A.4.5.). Such a postal vote system would be
particularly helpful in clerifying with precision just
what was under discussion at any point in time.

Model descriptor.

This zone is used to indicate which model is to he
considered at the entity cross-references in 3.

In a simplified system this zone would not be required
because the assumption would be made that each model
was totally isolated from other models.

In a more sophisticated system however, there is need
for a means of expressing relationships between parts
of models. For example, it may be that in a certain
domain two models are identical or that one forms a
subset of the other. In such a casé there is little
need to duplicate all the relationships in the second
model, provided cross-reference between the models is
possible.

Model number

As for 2.1., but the model is only to be entered at



the entity to which the cross-reference in 3 refers.

Sub-model number

As for 2.2., but again is only to be entered at the
entity to which the cross-reference in 3 refers.

Language

As for 2.3., but again is only to be entered at the
entity to which the cross-raeference in 3 refers

Alternatives

Not used. (This- zone may even be omitted entirely.)

Relationship descriptor

This zone is used to describe the relationship consti-
tuted by the link between this entity and that cross-
referenced in 3. Two hasic types of relationship
descriptors m2y be distinguished.

Relationship descripto:r A

This is used to give an indication of the relative
levels of the two enlities related (e.g. class and
member), directions of flow (e.g. fram or to), etc.
These are used, for example, to indicate any hier-
archical relationships. .  These codes and the Gross-
reference in 3 are all that is required for a graph-
theoretical analysis of the network of concepts.

It is here that any "see other" code would be inserted.

It is also important to indicate the type of relation-
ship between two entities, for example:

-~ logical (i.e., B includes A, etc.)

-~ consistency (contradicion/support) (ses
Appendix D7)

~- time (precedes/follous)

-~ cybernetic (information exchange)

-- responsibility {flow of decisions)

-~ etc. {see Appendix ASG)

This is an indication of what is flowing or the nature
of the relationship. It does not seem feasible to
predetermine the possible types of relationship uhich
might be required (see Appendix AS). The technique
which can be adopted is therefore to use a simple
numeric code -~ the next available in a sequential
list -- for each pew type of relationship with which
a modelling group wishes to work.

The arrangement of this zone could be left up to the
modelling group. It is desirable that standard

codes should be developed to facilitate graph-theo-
retical analyses and that a standard code system
should be used to denote types of relationships (e.g.
"321" where the numbers have no special significance).

.

6.2. Relationship descriptor B

This is used for evaluation descriptors. In ather
words the codes used here supply some form of

ranking to the relationship described in 6.71. (e.g.
some measure of relative importance (within the model),
some measure of degree of relativity, etc.)

It is in this zane that the degree of consensus on
the characterization of the concept by the discipline
could be coded.

The zone may even be used to carry quantitative in-
formation on the size of flow represented by the
relationship and also its periodicity, if relcvant.

Rgain, the arrangement of this zone could be left
up to the modelling group. It is however desir-
able that a standard form should be developed --
even if excepticns to it are frequent,

Date codes

7.1, Date first used

This may be used to indicate the date each relation-
ship between entities was first noted, or alterna-
tively the computer can automatically insert the date
on which the relationship was first filed,

7.2, Date last used

This date may be used when the relationship is finally
rejected as invalid or unacceptable.

7.3. Retention period

This zone may be used by members of a modelling group
to communicate with one another. A member may submit
"trial balloon" relationships, with 2 very short (one-
cycle) retention period so that others can "see hou

it looks". Once agreed, the retention period can be
set so that relationships periodically come up for
review,

Status code.

For modelling group administration purpoeses, it is
cenvenient to have @ zone which may be used to indicate
that the relationship is "under consideration", "a
tentative proposal®, "a firm proposal”, "agreed by the
group", "required priority attention", etc.

Text

Normally a relaticnship record should require no text.
There is however no reason why this zone should not

be used for any text comments on a relationship which
may seem significant to the modelling group.



Term

Allocation Phase

1.

Entity sequence number

2.

Required as before

Model descriptor A

2.1,

2.3.

2.4,

7.
7.1,

Model pumber .

Required as before, A term can only be authorita-
tively allocated within the modelling group. It is
utopian to expect that consensus can be consistently
achieved between modelling groups on a unique author-
itative term for the entity to which they all refer
in their different ways.

Sub-model number

This should normally be zero, since it will probably
be easier to achieve consensus on a term between model
and sub-model than between model and model.

Language

Required as before for each language version of the
authoritative term.

Alternatives

This must be "1" or greater to distinguish the
term records from the relatienship records. If
alternative authoritative terms are required in

a given language the zone would be used to distin-
guish between them.

Cross-reference.

Normally this would be "0". It may however be necessary
to indicate other entities using the same term (but
obviously with a different meaning).

Source code.

There may be some cases where it is important to indi-
cate the document in which the justification for the
unique authoritative term is urged.

Model descriptor B.

May be required if the cross-reference to a use of the
same term in a different model is needed.

Relaticnship descriptor.

Not required.

Date codes.

Date first used

This may be used to indicate the date the term was
first used, or alternatively the computer can auto-
matically insert the date on which the term was
first filed.

9.

10

Date last used

Terms fall from favour. The last date of use can be
indicated here.

Retention period

May be used as in B.7.3.

Status code.

May be used as in B.8.

Text.

The words used in the authoritative term are inserted
into this zone. Alternatively the equivalent decimal
coding could be inserted, if desired.
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Limitntion of Scope

)eross-links
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)English term
POWER

The design of the system is sufficiently general that it

could be used to arder theoretical formulations in any area

of knowledge. Such broad coverage would clearly be imprac-
ticable, and probably even undesirable, in the foreseeable

future. In considering the problem of scope, it is useful

to take into account what the UNISIST project intends to

covor, bearing in mind that it is designed to order a vast

nuaber of documents and not the more limited number of ori- -
ginal theoretical fermulations which they may contain. Ori-
ginally (1967-68), it was intended that UNISIST should cover
the basic natural sciences but arguments were put forward

far the inclusion of technology "or at least some of its
branches, especially medicine, agriculture, building and con-
struction.," Ultimately, "the position of the ICSU/Unesco
Central Committee was that UNISIST should devote its primary
effort to the besic sciences...and at the same time ke sym=-
pathstic to a progressive inclusion of the applied and engin-
eering sciences -- and eventually the social sciences -- on
an equal footing with the former" (UNISIST Repart, p. 135-6)
No time scale was given, however. (In soms respects the pri-
orities seem strange, in that it is not scientific knowledge
which is lacking but rather the social science knomledge on
how best to use and contain it.)

different
language
terms

ooo 000 oA 06 e But the prime interest of the UNISIST system, science and
technology, suggests a convenient dividing line. Basically
the"UNISIST system is concerned with documents about material
objects, attributes of objects, theoretical formulations
about objects, and processes involving the manipulation of
objects. A term-oriented documentation information system
will undoubtedly be satisfactory for this domain, since any
term is probably discrest as far as its meaning to this do-
main is concerned.

(Column heading numbers refer to text section headings)

The domain which could be better handled by the project pro-
posed here covers the non-material psycho-social entities,
theoretical formulations about psycho-social systems, with
the possible inclusicn of relationships between abjects in
environmental eco-systems which interact with social environ-
ment systems (*), Clearly even this is vast and ambitious, and
the scope can be narrowed even further.

oo
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4132
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849
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8914

3256
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6754
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(*) Even in the case of the proposed "global environmental
monitoring” information system, which will be integra-
ted into UNISIST, there is no concern for interaction
between different pollutants and other environmental
Factors or with the impact on social systems. The

000 OO OOO OO o latter is considered "important" but "subjective” and

not "included as an operative part of the system"

(Clobal Environmental Monitoring; a report submitted

to the UN Conference on the Human Environment, Stockholm,

1972, by the Commission on Monitoring of the Scientific

Committee on Problems of the Environment (SCOPE) of the

.. International Council of Scientific Unions (ICSU). Rome,
.. Icsu, 1971,
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It is useful to re-emphasize that the proposal is not con-
cerned with the arens covered by social science documentation
as there are many such documentation preojects. The UNISIST
report mentions the parallel programs proposed by such bodies
as the International Council of Social Sciences and the Inter-
national Committee for Social Sciences Documentation. There
are numarous equivalent projects at the national level. The
object is to concentrate on theoretical formulations which

may or may not be menticned in a given collection of docu-
ments.

It is possible to allocate a tentative order of priority for
the formulations which should be included. Needless to say
this order is governed primarily by the interests of those
prepared to allocate resources. Any group with its own fund-
ing could modify the priorities and ensure the carly incorpo-
tation of those formulations which it considered significant.

The priorities proposed would be based on three dimensiong:

i) commencing with the more abstract formulations and
then moving to the more specific or concrete

ii) commencing with formulations of interest to several
sccial science disciplines and then moving to thosse
common to several schools of thought,and finally
to those current within one school of thought only.
(The suggestion is that an effort should be made to

* elaborate the significance of "ipter-", "multi-" or
"trans~disciplinary" concepts as a priority area of
study with respect to knowledge analogous tao the
focus on international relations as opposed to
national level activities, Clearly"inter-discipli-
nary” can be defined to include "regional" groupings
of disciplines down to a "bilateral” interdiscipli-
nary focus, The dagree of interdisciplinarity of
a concept is a veluable means of determining prior-
ities.)

iii) commencing with thecretical formulations bofore going
on eventually' to methods and supporting data

This propaosal does not of course preclude any modelling group
from concentrating solely on the formulations of its own school
of thought., However, since the object i$ to improve communi-
cations between schools of thought using the same terms differ-
ently, it does seem that the suggested priorities shou'd focus
on the more difficult areas first and establish whatever common
ground there is. Clearly once disagreement arises between dis-
ciplines or schools of thought ever a formulation, more spec-
ialized models are required to reflect the subtleties defended
by each side.

The main concern should be to ensure that the system reflects
the general framework of theoretical formulations. Highly
spacialized formulations should not clutter up the modelling
activity. Little effort should be made to include minutiae

2!

about particular social entities which have not bean reflected
in more general formulations -- unless such minutiae represent
unique evidence of the need for pew formulations, The system
should be compact and easy to use rather than large and un-~
wvieldy as are most documentation systems,
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Concept notation in documonts

It has been stressed that this project does not require a complex
notation system since each concepl is represented by a single
sequence number, plus an indication of the model number in quaos-
tion, if required. Nevertheless, since one object of this upproach
is to permit scholars to refer with precision to a particular
concept in their papers, a standard method of indicating such a
concept in print is required.

A similar problem arises in the natural sciences in distinguish-
ing between different isotopes of the same atom (i.e., cases vhere
slightly different versions of the same atom exist dus tc differ-
ences in atomic uweight), where the same symbol does not distinguish
between isotopes. The solution adopted is to indicate the atomic
weight as a superscript to the standard symbol.

In the case of concepts, represented in print by the same word,
one solution would be to use the sequence number of the concept
as superscript to the word:

*251

842
democracy

*
e.Q. democracy

To avoid confusion with bibliegraphical references, the pumber
could perhaps be preceded by an asterisk.
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Appendix B1

Computer Record Handling Softusre

In order to carry out the initial stages, very simple computer pro-
grams are quite sufficient, These may be used to accept records of
new entities, produce entity lists, accept model coding, produce
model lists of concept inter-relationships, accept authoritative
terms and produce term thesauri.

At a later stage, which should however be kept in vieuw in the design
of the first stage program, it is possible to switch from sequentially
ordered processing to processing networks of concepts. Sequential
processing is highly convenient in computer terms in arder to

maximize Lhe efficiency of the administrative aspects of record
handling, sorting and list production. It does not however give
direct access to networks of concepts (and other entities) radiating
out from the central entity in which the user happens to be interested,
nor does it allow him to switch rapidly from model to model for
comparisons. In other words, for day to day operations resulting in
the production of standard check lists and thesaurus updating,
sequential processing is probably essential, whereas when the infor-
mation stored is to be used via a direct access terminal or on a

query by query basis, then some form of network processing is
essential. It is a relatively simple matter to convert from one to
the other provided this is planned for. The record handling could

in fact be done (centrally) on a seguentially ordered file and
institutions wanting copies could convert the file into a network
order for direct access work within their institute.

Software already exists to handle "networks". A frequent application
is the computer processing of Critical Path and PCRT networks. Thesa
are networks over time and are less applicable then programs developpnd
to handle parts listing and assembly and stock problems in manu-
facturing companies. One of these programs PLUTO (Parts Listing/
Used-on Technique) developed by International Computers (UK) will

be described as an illustration. {(N.B. UNESCO (Paris) has installed
an ICL computer which could use this software.)

PLUTO disc Files record structures. That is, data about the entities
that form structures and the rielationships between them. Entities
can be a person, an organization, a concept, a problem ar any
nameable thing. Many types of entity and relatiocnship may be handled
simultaneously. Information is held in the form of multiple inter-
linked hierarchies of entities which greatly simplifies retrieval

and presentation,

A distinctien is made between master files (denoted by rectangles

in Figure 1 ) which carry data about the entities within a structure
and structure files (denoted by diamonds) which carry data zbout the
relatipnship between entities. The files are linked together by cross-
references to form a total information system or data base which can
comprise a number of master and structure files. Information

is retrieved under program control by following links from record to
record and from file to file.





