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· Appendix A 1 

Organization of Project. 

The success of a project of this type would be dependent up.on 
the extent. to which any central organization can bl'! avoided 
in favor of a process of catalysis. There is too much to be 
done to rvn the risk of jurisdictional, behavioural, and per­
.sormlity problems associateg with a central crganization. 
These coulr.l rapidly al fonate potential support. The problem 
is therefore to bring into existence a da~entralized ~atmork 
of groups working on differ~nt aspects of the proj~ct, b~t 
able tQ· excf'Jange the results or their activities without dlf• 
ficulty. 

(It is · impor~ant to re~ember that it ls probably impossible 
to "organize a who.le area or knowledge because the lmttor is 
well subdivided into territories and •istamping grounds" 1ehoso · 
incumbents are reasonably contont with the cur tent situation~ 
lt may, however, be po<>sible t.o offer them a ~uautrnl rl~!'Jice 
by which they can e;!;t~h facilitate an::! ardor their own partic-
.vla:r approach, and, as .a by-product, see mor.a clearly its •e­
lationship to that in other "neighboring" terr!toricrn. Having 
by this means obt.ained a decentralized ;:iictul'e er. the c~irron~ 
situation, it is then possible to l.·Jbby the incumoents into 
p:arti.cipating to soma dsigree in intet,.territory . eff'"orts at . 
organizing are.as of kno111ledge whilst guaranteeing safE!gua-rds 
for the protection of their "sovereignty",) · 

A. Lav1i.ching Phases, 

A nwmbar of Phases can be envisaged, some or whi.ch could· 
overlap. 

· 1. Investigati.fm.• Dut'ing this Phase tha pl'oject wpuld be · 
invei:tigatau in detail by eir-culeUng proposals amon9 
appl.'opriate .specialists. The main object lliCuld be to 
ensure that the PfO'posal. is ox·~.anl.ed in ~he right 
direction, anti lihat funds for pilot projects are ob· 
fa.ined. Thii> Phase may bs corysidarad to be underwoy 
al ready, through the actions of the COCTA c1>1nn1ittea. 

2. Pilot Projects. During this Phase, efforts wo~ld be 
devoted to the following areas: 

a) computer program da\'elopmont and file organ.ha ti on· 
b) operational and lbgical pt'oblams of cl as a if ication 

•ith models in a fnw test areas. 
c) computer simulation or file movement and modelling 

activity iri a decarit;r ah zed, minimum•org.anil:a t.i on 
environment. 
It would be particularly valuabls to ;ain some in­
sight into the behavioural problems of rivalry and 
suspicion. between model building groups, .and ef-
forts lo "take ova1·" the system. . 

d) computer simulation of differ&nt strategies to . 
keep the system 8 open" to .th•or~tical formulations· 
from as·wide a range of sources as possible whi~st 

to 
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trying to mlnimfze the inclusion and retention of 
formu.ll:itions of dubious value'. 

3. Agreement on Standal'd F'ormats·. On the basis of the 
previous Phase 1 standard formats for filing new. formu~ 
lotions and for holding them on magnetic media would 
~o agree~. Since this is a· new type of projeit, it 
should n-0t e;1coi.mter the apparent.! y insurmountable d.i,f-

. f icu1 ties or those concerned u1ith organizing the com­
puterized exchange of bibliographical iriformetion. 

11. Production .of Standard Solution. i Once agreement has 
buen reachl'lrl, a standard softwiit·e: computer program cnn 
be made available to all those bodies' which wish to in­
itiate some concept modelling ac~ivity, or to act as 
o centrr1l fl.ling point for their particular consti­
i~uency. It is p?ssible that initially only ono botly · 
will be active, possibly os an extension of ·the pilot 
project stage, · 

5 •. rilin9 Procedure. O~ce a standard filing form is devel• 
.~ped, there should bo no difticulty for any group in re-
ceiving and filing theoretical formuletions, This can 
of course be done by mail. , . 
By filing iS meant the purely administrative activity of 
preparing the -forms for. the computer. There ·should be 
a minimum of jcidgemental sf fort at this stjge, and nbAe 
with roupect to the theoretical pl'oblems of the subse­
quent modelling activity. The object is to get the in­
coming infotm(it ion into a form wh~ch facilitates tho ac­
t.iv Hies of the members of the nio~elling bocl.i.es. · 

i'he area of t:iffi.cul ty which does ,.r.eqvire examination is 
tha·t of hom to decide who should .!12l be permitted to sub• 
mit concepts for .Fi.ling into the c;ommon data base. This 
point is ~onaiderod below. 

B. £!!io1Hc Operations, 

1. Lists of f"ormulntiohs. Pariodicall!y the sequence of 
iheorotical ror~ohs held on nlagnetic tape should 
be scanned tc produce lists' for c~rculation to the. 
modoll ing bodies and; if required 1 ·their. members. T111a 
types af lists .can be ~nvisaged •. · 

a) lists or newly-registered form.ulations which must 
be scannerJ by each modelling .b:ody { o sea who ther 
they ara in a.ny. uiay relevant td it.s· concerns 

b) li.sts of thll compl(!.te sequence, of' formulations for 
newly formed modelling.bodies wishing to re-examine 
all possible formula~ions and .interrelate them in 
thsir ow11 way. 

. 2~ Modelling or cla~sif'kat!.E.'.l.• The lists der ivied from tho 
previous oparation can be examined, by tho modelling 

. badies in committee or disttibuLed bf post to their mem­
bers. from these (postal) dalibar.tions shuuld emerge 
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*collective opinion'on the place within the classi­
fication scheme, of each theoretical form~lntion re­
viowed. If necessary, o "provisional" view can b~ 
formulated µy the use of ,appropriate coding. In fact 

. , . this might be a most uoeful w<iy of submit ti'ng a com• 
mittee's view for wider conside1·otion. Different 
·degrees of "def initiv~ness" could thus be envisaged. 

3.· feedback of Model Information. Tho details of the 
'PI'iCEi. of the formul<ition within a prirticula'l' modal 
would be indicated on a standard form which could be 
returned by post fi,r keypunching and incorporation. 
ll modification of this appr·oach would be to permit· 
individual committea members to each return formu 
for any naw entity under consideration. In this way 
all the alternatives would bl inco:rporat•d into the 
model with som~ "provisional" codw so that each 

. · member coul.d sne the proposals .of tho others, ond 
their implications., In some coses, this could even 
be operated os a means of post;;il voting on the treat­
ment Cif controversial fo:r.mulations •. Tho odminiotrotivo 
lend of the committee. is in this way largely computer­
ized. 

4. Input of Motlol 1nform6tion. Tho forms f'rom each model­
ling body would pe hilndled ot the centrol. registery' 
point (for that comrt.ituency), koypuncho.d and fed onto.· 
tha magnetic tape filo. Keypunching errors would be · ·· 
coi;rected th•are as f;:ir os possible. · 

5. Production of Model Amendment Li;,ts. Whimovilr :requir<fd, 
the fomulations incorporntod ir'ito 0 given model would 
be solected and sorted into thr. thesaurus~typa struc­
ture appropriote to the l)todal and listed for i:Hstri-· 
bution back to the memberii of the modelling body. Thi&: 

· gives members an updated model 111ith all the formula~ 
tions boded to different level~ of "provlsionality". 

~. : '. . 

Members cnn th on rl\!COnsider ttieir v im1s and proceed 
from Operation 2 above or, altarnatlvely,for those 
formulbtions which have been classified to the agree• 
ment of. all conca:rned, tha term allocation operation 
may be initiated, 

'; .. ' ', 

6. Allocation of.Model Torms.Working from the rormulotions ···. 
structured into a thasourus-typa ordar, momber.s can 
allocate terms to.ench entity in (nglish and whate11er 
other langtJages are considered necessary. Again, there 
is no raason why "provisianal" coding should not be 
used to cover various working eyclos of term alloca-
tion. 

feedback of Term Infarmation." As with model informtition, 
the alphanumeric t~rms allocat·ed to each formulation can· ·,. 
be indicated on a standard form which could be :return-
ed by post for keypunching and incorporation onto mag-
netic t°'pe. 
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a. fnput of Term !nformdtlon, Tho forms fro~ e~ch body 
allocnt.ing terms within a model would be: handled at 
a central register~ point, a• with the mbdel. informa­
tion i tcelf. 

g, Production of Term Lis~s. Whenever requi~ed, the for• 
mulations incorp.o rated into the model would be selec­
ted and sorted into term lists, either in alphanumer-. 
ic ardor or in terms of a thtsaurus-type structure. 
Thia gives members an updated model ~~pr~ssed in 
torms coded to different·l9vels of "proitisional:i.ty".-

Members can then reconsider their views ~nd proceed 
from Operation 6 abovl. 

lt is clenr that thu above operotions permit· a quite 
·extensive de:gree of 1'de-commit·teefication" •. Members of 
a modelling body can individually register ·their views 
t1nd pruferences by post on each formul<1ti.on in the mop1d 
<:1nd in their o•JJn ti.me. The .resulting lists ~re. circulated 
and nmended to f'ir111 up p:rogressiv13l y the con$ensus on 1each 
~oint until final agreement can be reached. ;Alternatively,· 

. i~ this is a final difference or opinion, th•n this ·can be'. 
rogictered as such. Actual dfscussion· need. only take place· 
Uilhon the occumulalion of cases (which cannot.' tie handle·d . " 
Dy corrospondente and a "modelling bulletin• mechanis~) · . . 
•erits such contact. · 

.c. · $!bStll1uont Ph;:ises. 

A number of Phases cnn be envisaged which follow on from 
ti,hose dGtail.ed in ''A" abpve. They do not, ho!l:tover., modify 

'. ~he basic op1erotions noted in '10". · 

... 

fi)e Mal.!.~· One of the disadvantages qf isolateci 
rugiotrutiGn points is that formulations ,cQmmon to two· 
or more c.onstituoncies will not necassar.i;ly be juxl:a".' 
positioned. ln particular, unless each such point is . 
allocated. a block of sequence numbers, there are. Hable 
to be overlapping sequence numbering sys~{lms Ulhich 
would jeopardize the whole project. · 

Ono moan:; of a.vojding this, aside from allocating blacks.· 
of numbers to each registering point, is to circuhite 
,i:opie:i of tho files between .:regisi:.ral:H:in point;s. (t:ither. 

. t·he tnpes themselves could be moved, or data links · 
could be used.) ·This might be conside.red a standard 
proc;eduru by mhich duplicates in all n8'J1ly• atlded' formu-
1.ations could .be locate<i and grouped togo'ther for c:on~ 
sideroticrn by each of the' interested modo'.!.ling bodies. 
prior to arrivihg at a ~finalh dacisioh~ 

The circ~ilation of such informotion can b;e made ·very 
•rapid. A c'ourie:i' .file can be circulated. petween tl1P. . 
regist:rat.ion points for a particular disc'ipline. Info.r• ·. 
mntion is copied onto.and .off e.ach such sub-speclal'ty. 
file. At one point in itfl movement, such' an intra- .· 
i:U.s9iplirie 'f'ile .could interac\ with an i.nter7disc,ipline 

.. 
~ . '. 

; . ~' 
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f ila (e.g., for disciplines in the same group) to permit 
a similar two-way transfer to take place. Similarly 
a higher level courier file moving beturnen groups of 

·disciplines could permit further exchange. 

In this way cross-discipli~ary confusion could be 
avoided. Clearly refinements are possible by using 
mission-oriented Filas or geographical area files. 
The system is very flexible. It could even be made to 
interact with "classified" files by using security, 
subject matter and evaluation filters to govern the 
interaction. 

The key feature is that it does. not require more than 
a bare minimum of overall organization or Funding. It 
can be extended very loosely in response to the initia­
tive of any high.ly specialized discipline. Registration 
points are created wherever (in terms of subject, 
jurisdiction or geographical level) th~re is sufficient 
common interest -- i.e., motivation plus resources. This 
gets around the current situation in which vain 
attempts arei mi1ds to get 8ignifi.cant funding for gen­
eral multi-purpose projects, particularly via any 
international program. 

If cross-jurisdictional problems arise in particulai 
areas, all the administrative work there may be dal~ 
~geted under contract to some party judged to be im­
partial and uninvolved -- a commercial computer 
sp,rvice buroau, a universit», a governn1ar1t agency;or 
a user coopsrativo point might be organized. 

The 
(a) 

(b) 

(c) 

costs involved at each collecting point are 
conversion of infci·mntioh aT\tl quriries to machino­
readable form 
processing and output relevant to immediate user 
contacts 
transport costs of the courier file to the nexl 
collecting point. 

The funds are expended locally in a manner which can 
be immediately justified and yet this results in making 
available current.information from points very concep- · 
tually distan~ within the system. 

D. Accredited Sources. 

It is clearly an advantage to allocate responsibility for 
modelling group activity in a particular domain to the op~ 
propriate international professlcnal organization. 

The difficulty arises in determining which sources of infor­
mation should be recognized by such modelling groups. In 
the earlier phases when the group is working thr6ugh the 
standard texts, few problems should arise. But once a 
model is av9ilable for in pecticn, problems will arise in 
determining whose suggest ons for additions or e.mondments 
should be accepted, With n a well-dafined profs~nion this 
d~fficulty may be avoided by recognizing only accreditcG 
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me~beri! o.f the profession. The right to submit. amendments 
then becomes a right accorded by the profension. This 
procedure will undoubtedly lead to conflict when areas 
common to a number of disciplines are conside~ed (e.g., 
the so·c:ial sciences, in general), unless each discipline 
is restricted to its own model. 

A distinction should also be made between the right to 
file an entity and the right to suggest amendments to the 
model. There is some advantage in giving wider access · 
for filing, but limiting the "retention period" of t~e · 
entity Filed according to be profesional standing of the 
fi.lors, 

A later development could be the possibility of retainin~ 
entitie~ only if a supporting "vote" was registered by an 
appropriate number of appropriately accredited psrsons. 
The degree of support would be a "real time" measure of 
the degree of significance to the discipline of a giv~n 
theoratical formulotion. . . 

Whatever pro6edur~ is adopted it is essential, for the. 
vitnlity and gcnern! relevanc~ df· the projecti thot a wide 
ranga of people end organizations should be in a position 
to add entities to the file -- given a few simple safeguards. 
In this way the interests of every rele.vant discipline, 
school of thought, problem area, "approach" or paradigm 
should be protected. The sys tern would therefore be "open" 
tC1 sociol scientists wr !ting in any 1 anguage (for language 
problems, see Appendix C2), or taking any epistemological 
or ideological position. 

L 
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class if itation and Medell ing 

There is .a considerable terminological variation ih tha scien~ 
tifiC lite.rature that Charactedzes the USe Of' the term "cliifSS­
ifiCation". Oalenius and Frank, af..ter making this observation 
define the term as follows. 

"Consider a collective of. objects of soma. kind and a 
set of mutually disjoint. classes. (very object be­
lopgs to one, 1:1nd only ono, of these classes. 8y · 
classificatiori we will denote the act of assigning 
the objects into ~hese classes. 

In taxonomy, classification indicates the act of 
cl"eating classes accordin9 to some principle, the term 
"identification" is used for classlf ication cs 
used in this paper. By th~ same token, the term 
"coding'' is rather ambiguous. ·Wo refrain from 
its use here, but mentio:n that cl::i.ssification as 
useci in this paper is referred to as coding in 
the literatur~ dealing with e.g. population cen-
suses. 

Cl~ssification is a major operation o~ such sta~ 
tistical studios as 0 census or population or 0 
census .. of bui;;iness: Thus, the units enumerated. 
in a census of, population are assigned il'lto cla~ses 
defined with respect to sex, age, ~tutus of emp­
loym1;1nt, etc. Likmuise, the iJnits enumerated in a 
census of business ere assigned i,nto closso;:; de­
fined with respect to e.g. tot~l turnover." 

(*} 

. :- . 
.•'. .' 
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This definition, whilst appearing to be inclusive, in fact only 
covers one type of classification, nainely hierarchic classifi­
c<ition where classes are· mutually disjoint. Classification or· 

· · theoretical formulations is one_ area· in which classes may or 
. may not b.e mutually disjoint. 

Alan :i. Mayne (**} notes thut J.H. Shera has ·made an ·excallonl:. 
.gener<il assessment: of the problems of gonar:ll librur.y classifi· · '· 
cation in 6n article of his, originally publishod in 19~3 nnq 
represented in his book, Libraries end the Organizntion of 
l<nowlcdoe. Moyne adapts Shara's b;;isic roquiremants for llill!.!-
tional classification to give · 

·•.' 

(**) 

1. U,neority of subject arrangement (to permit ease of 
location of books on library shelves) , 

T .t. Oalenius and o. fra.nk .• "Control of classification." 
fieviGw of the InternatiO.nal Statistical Instit.ute, 36,,3, 
1968, 279-295 (includes formal description of clossifica• 
tion and introduces variceus parameters useful for cont1·ol 
purposes) . · · 

Alan J. Mayne. "Soma modern approaches to tho classifi..; , 
.cation of knowledge.•', The ,Classification Society Sulle_tin, 
1,4f1958, 12•17 o . -·· 

.. 

»·";' 

.·· .. : 
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',• 

- .. 

2. 
3. 
4, 
s. 
6. 

7. 
a. 

2 

Coverage of ill knowledge (inclusiver\esa) 
Monninijfulnnss or all tetms 
Meaningful difforencas between terms • ~e ~: 
Significant ain:ongement of terms 
Provision of n spe~ific place for every existent or 
non-existent, past, present or· .futur~, topic or field 
(inf.initr?. hospitaU.ty) . · ·· •. . · , 
Unique 1uran9eme.nt of .terms 
Uniquel:y defined not.it.ion for each ter·m. 

M:!!yne than notes that the. limitation of the traditional elass~-
_ fi~ations are · · , . 

2. 
3. 

Incollsistency of organization 
Excessive complexity 
Inability to adapt to the advance 
those classifications fairl:y soon 

.of 'knowledge so that 
become incomplete -

HEi concludes with Shara that the hierarchical form in HseH is -
nqt a suff iciont bt1sis for the classification .of knowledge and 

· tf'!nt what is roquircd is, a directed graph, or' non-hierarchic 
representation. · 

A~ a cohse!Jueinco, Mayne then l,'evises the ~raqit.ional i;equir~"'. .. _ 
mdnts fa~ classification: 

1. 

, B.• 

-is considered invalid for tho classification of 
knol!lledge , 
-remain essential 
-is not possible with ~ hierarchic classificatlon 
schema but becomes possible with non.,.hierarchic or 
dire~ted graph rop~G~entations. , . , 
is considered impracticable for a get')eral clasi;lfi• 
cat.ion of knowledg.e {which permits Mqyne tu ar9ue _ 
'for a mnemonic ·system for certain specific areas} 

The relationship betwenn hierarchic and non'-hierarchic class­
il"ii1c::ation schemas has been the. su.bject of con~iderable •»ork by 
Jilrdino :ind S:ibson {•). They aro particularli interestod in 

··~ t~e stability af the classificaf~on prod~ced tjy a given method_ 
as; l~ho umount of infot·mation (or numbei.r of at~ributos} is in-. 
cr~ased for tho entities being classifle.d. Tnay are looking 
fo1t rnoasures or· distortiorl .introduca!1 by the imposition of a -(•:) c::i. Jardine, N. Jardine, and R. Sibson •. "the el;ructure 

and construction !Jf taxonomic.hierai:chies." Mathematical 
Bioscioncos, n° 1, 1967, 173-~79. 

N. Jordir\a and R. Sibson. "-A model for t/a><onomy." ~-
VJ::ttical Elioscicmcec,n.0 2, 1968, 465-482. -

N. Jardine and .R •. Sibson.; "Tl'le constr~ction of hierarchic .·· 
and non-hiorarctiic classif ic.ations ." Computer. :Journal, 
n° 11 1 1958, 177-184. · · ' 

R •. Sibson. "Modal: for taxonomy II" 1 Mathetnatica.l Big,- , 
scia.nces, n° 6,1970, 405 .. 430. 

N. Jardine and a. Sibson. 11a.themat1cal, ·taxonomy, ·: London, ·, 
Wiley, .1971 • 

:· .. ··. '(', 
:-.-· 
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givsn classification schema. 

They develop a set of conditions for evaluating cl_usl;er 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 con be giver.I a simple graph­
theoretical description which makes clear its defects as a 
m~thod of classification (•). The defect of the single~link 
~ethod is that. it clusters together at a·relativoly low level 
entities linked by c.hains of intermediates. This defect is 
generally called "chaining". They note, hotuev·er,that to call it 
a defect of the single-link method . is misleadl.n~:h because 
the graph-theoretic description makes it clear that chaining 
is simply a description of ~hat the method does. 

Jardine and Sibson suggest that the lim.ttations of the single• 
link method ate lim.itations of the hierarchic classiricat.i.on 
itself, an<;! that these limitations can be overcome using a 
{mathematically) more general system of classH icntion ~ In 
particular, they note that it is possible to develop numerical 
systems of classification that reveal the kinds of information 
that are concealed by chaining, for example, informntion-obout 
the relative coherence or homogeneity of clusters of entities. 

Where clusters are pel'mitted to overlap. one would expect th;;it as 
the degree or overlap is allotaed to fncreaset so the accuracy .· 

. of the re~resentation al" the entities should increnso 1 although· 
at increased cost of complexity. In the limiting case where ar­
bitl'ary overlap is allowed an exact representation or the ori- · 
ginal dtita should be obtained. These intuitions are precisely 
e.xpressed in. the generalized model developed by J':lrdine and 
Sibson (1968), cove~ing both hierarchic and non-hierarchic clas~ 
sificat6ry systems. 

This generalization permits Jardine and Sibson to conclude that 
classification is a two-stage process. The first stage is the 
d1rivation of a dissimilarity coefficient based upon the dis­
tribution of'. states of charac;teristics (attributes., or µroper-

· ti~s) among the entities to be classified. The second stabe is 
the deiivation of a classification from the dissimilarity coef• 
ficient. The single-link method is then re.garded as the first · · 
term in a sequence of classif iceto'I'y methods giving successively 
m~re accurate but more complex representations of the entities, 
Within th.is theoretical framework it is possil:>le to define 
measures of the distortion imposed by a classificatory sy$tern 1 

and of the relative isolation and homogeneity of clusters. 

(*) see: M. Wirth, G.r. Estabrook, and D • .J. Rogers. "A graph 
theory model for systematic biology." §.lstematic Zool coy, 
n° 15, 1966, P• 39, 

..._.,-'-,·, 

4. 

·Comment. 

The above work make!! it cleiar that cias~3if ication can intro­
duce dis!;;ortion and that this can be avQided by using a dir­
ected graph rep.resentation. In this project the distinction 
is made between the filing process, the classification process, 
and the term al.location. But in the light of the above argu­
ment, tho classification process could be split into two stages 
which correspond approximately to t.he two stages distinguished 
µbove. 

It is useful to think of the fir.st stege of the classification· 
process as one of "ralatiQnship indicat~oritt, in which the 
relutionships cf e given theoretical en,tity with other. enti­
ties are inserted. This r_osults in a (directed graph). net-

. .work of entities which can be searched PY computer, particu­
larly to detect clusters tuith certain p~cperties. This stage 
corresponds to the dotermination of sim~larity or dissimilar-
ity between entities. · 

In a second stage 1 the above network can be distorted so that 
its ele~en~s can be fitted into a chdsen set of clas~es with 
o certain relationship to one anoth.er. Thls is "classification" 
as opposed to the previous phase which ~nserts relationships 
irrespecti v·e of ony class boundaries. It is co.nvenient to 
call this- activity "modelling". Clearly the modelling ac-
tivity is a valuable preliminary to 1'cl~ssification". It is 
porticula.rly volua'ble in that once comp~eted, different 
systems of cl.assification can be compar1=1d using the entities 
intor-related by the model, Le., different dt:!gre,os of dis tor• 
.ti on con be imposed upon the network of en ti ties .accord.ing to 
tho immediate needs of the user. It may be useful to think of 
modelling in this context as a long-t.erin multi-person activity, 
whereas a given classification can be selected fr1om the modelled 
entities in· terms of short-term, need-otiented considetatibns 
which permit certain relationships iri 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 fr·om classi­
fication and to blur the two operations into one .another. 

Control or Classification. 

There is ample eviddnce, according to D~1enius and ~rank (see 
above); that the classification op er.at ion may be i~at_her sus­
ceptible to errors: objects are not assigned into the proper 
classes. ·As a consequence, ther~ is nedd for control. As a 
basis for a control of the classification operation, two 
kinds 0 af schemas for varifidation have found e~tensive uses: . 
~chemes for dependent and schemes foi independent verificotio~ 1 
respectively.(*)_ 

· ( *) for this distinction, see M. H .• Hans.en et .al. Quality 
control in the 1960 censu!l. American Society' fot Quality 
Control, Proceedirigs of 1962 Middle Atlantic Con('erence, 
Milwaukee: Wisconsin, 1962. 
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An example of a scheme For clependent verific::ition may 
be described in .the follo'wing way. The ''prmduction 
classifie.r'' (that is the classifier carrying out the 
classification that is to be verified) assigns an 
object into a class by pµtting; one o:r more digits on 
a schedule carrying the inf orrnatiori collect•d for 
this object. The s.chedule is then handep over to 
the verifier, who inspects the outcome o,f the lllo~k 
of the production·classifier, and appro~es or dis• 
approves of it. 

Independent verification cells for having an object 
assigned into a class by two or more classifiers, who 
oper::ite inclepenclently of each other. The verifi~a­
tion procedure exploits, in the one w~i or the other, 
a camparislin of the outcomes of the works of the 
classifiers. 

.Oalenius and rr::ink h::ive investigated a ma::ins of evaluatlng 
various ul teTnat ive procedures for independent class if !cation 
which might be of use in desigMing the procedures of modelling 
groups und testing their consistency. They provide ::i rational 
means of at.tacking the' problem of u1hather .::ind how one ,should 
use a small number of highly qualified cl;::issiJ.i'.e.rs, or .a 
larger number of les:s qualifi.ed ones--·although they do not 
appear to cor1sider how extra iii.eight might be given to the mdre 
qutilified if a mix, were used. 

filing and Clussification. 

It is a basic feat.ure of this proposal thut there are· major ad­
vantages in separating .the filing of new entities from ;:my 
moclelling ~r classifying a;tlvity. 

(a) In the case of census data applications, possibility of 
using ·computer m<1thods to simplify the rel<ltion:::hips be­
twoe.n a team of classifi.ers is. touchod upon by Da1onius 
and rrank who make a very ~lear distinction between·the in­
formation a,s filed un.d.er an i.dentification record (i.e.~ 

the sequence number, in this case) together with a census record 
giving any verbal data (i.e., the definition und c'onventionul 
label, in this case), .and the·. class l abal as decided by the team 
of expert~ {i.e., the relationships determined by the ~odol• 
ling activity, in this case). 

(b) In the case of document ind.axing applic;ition, no distinc• 
tion is made between fillng and clessificatlon. Because 
of this., th.e administrative problem of filing and ths 
qualified expert problem of classification combine to · 
create severe problems •. Two approaches within this frame 

of reference a~e envisaged: · 

sharing the burdln ~f classification (and niing) by 
transferring this function ·to. the producers of documents 
reaching agreement on unigu~, .or compatible classifica­
tion schemes and indexing languages 

t5 
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Tlw UNISIST (*")Study noted that little progress can yet b.e 
re@ortcd in the way of indexing-at-source and that a serious . 
li1hiting factor to any form of cooperative indexing is the range 
of occeptobil ity of the proposed indexes. Even the .all-embra­
cimg and widely used ll.D.C • .has adversaries. The Study ~1lso 
no~od that it is unlikely. that the cone.apt of a univ.ersal 
sc~emo will oven make any practical sense in the realm of deep 
co~tont an::ilysi.s (p.46). The reasons are th1'1 dbservod differ­
cn¢es in the semantic basis of indexing· l.anguages which iue 
the consequence of well-founded i:J.ifferences in outlook and 
interests on the part of a highly-diversified community· c1f 
users. 

1111 that con be looked for, according to the UNISIST Study, 1'is 
th~ existence of semantic relations betw~en th~ ~ifferent lex~ 
iql sots (be they cnllod c1assifications, lis~s of .disc: 

• th~sauri, autom::itic clictionarios for converting natural lang-· 
ua~e into information langua_ge, etc.}. .The study of. these · 
relations ia the subject of ongoing research Qn the. "co.rr:pata­
bi~ity" of indexing vocabularies •••• the subject is no~ ~eceiv­
inG much attention~ as an essential part of pr6jects aimdd at 
est<ibli shing morld-wida inte,connoctions betwee·n informutlon · 
systems." {p.46) 

It •·;ciuld appear from this, that the distinction! beto1ee" the 
impracticalltiies of classification and the prac'ti.calities· of 
"relutionship identification" (i.e., modelling)' i.s b1;?comin9 
crn~ablishcd. nut the filing or aqministrative aspect of 
"entity capt!Jre" is noou blur.red into the modelllng phase. There 
is uo. yot. no suggestion that work on "compatibi:Iity" would be. 
cotjsiderably Facilitated if similar filing techniques were 
us~d prior to the activity at the modelling lev:el at which the 
"wqll-foundad" theoretical differences arise. Standardization 
is possibls, ·btJt at· a lower level consisten.~ wi'th user require~ 
men ts. ·until this is realized the relation<> hip .between l,elfic:al 
se~s cannot ~e handled systematically by. comp.uhr me;thods. 

Adllan.taqes of l'Jumerical Sys'tem~ 

Th~ threo major adv.ant ages of a sequential, non-sign if i,cant 
nu111bar.ing system for entities are . 

--facili tatio.n of administrative activity i,Jy remo11in1g 
the burden of requiring that the file nu~ber reteivo 
tho "imJllrirnateur" of an overloaded qualified exper't 

--prop::irat;ion of tho basis far a proper .semontic analysis 
by avoiding "the difficulty •ncountered in manip~la­
ting sem::intic reality without th1'! assista·nce of a cor• 
responding .concre.te rllal ity" ( *) arid permitting 

( * )1 A. Martineit. "Arbi traire Unguistique et d(luble artlt:ula-
tion." Cahiers rernand de Saussure, 15, 19571 107 (cited 
by Coorges Mounin, Les roblbmes th~oroti t'.les de la 1~ra-
ductian, Pafls, Gallimard, 1963., p.122-123 • -

{ * ~i) ·see Append h: Do. 

. ' 
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rsemantic facts to be treated independently oF thoir 
formal (linguistic) sup?orts " (•). . . 

--admission of "artificial" theoretical snt1~1es (no~ con­
cepts groupings of other concepts) for which ~o simple 
term ~xists or for which a questionable naolog1sm would have 
to bs invented. This is difficult in the case of term 
oriented systems. 

---------------------~--,----··-- ·-·-•--"O· .. -····-·- ·--··------
(*) A. Martinet. l'.r!...!.Si.t_. 

Appendix A3 

.I:t.ec1s of Modal 

It' is important to keep in mind the many possible uoes of. 
the proposed computer-based filing system. Concontration 
on one set of uses may not necessarily keep the system 
alive either in.terms of funding or value to current research 
activity. Multiple demands on it would ensure multipli-
city of fund sources and many bodied willing to Feed in 
entities and assist fn different aspects of the coding. 

The following types of model are an illustration·of the 
possible lines of development. The list does not pretend 
to be exclusive so that other kinds of model could be 
included. As att8mpt has boen made to group the modols 
into types which in soma cases might usefully be treated 
on the same occasion by the responsible modelling group. 

It is important to nete that the mcdels are not only simple 
hierarchies but can also'be networks of relationships 
in CBsus whore categories overlap or one entity can be a 
C!!mponunt of several otfler entities (sea Appendix 1\2 ). 

Croup I. Current structures. 
This is a poor title but refers to all the rurrent 
and new structures and relationsflips as made up 
of; 

a. Comoositional models 
These models would be primarily concerned 
with the manner in U1hich entities are nestod 
within one another to rorm hierarchies. Six 
typos of relationship are possible hsra in 
three sets of two. 

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

2. 

ponent. 

(This relationship could be split into 
two sub-types as the computer-level dnta 
formats for bther types of model require 
such a split,) 

Examples are: theories in which this con­
bept is used, general class of concepts 
to ~hich this concept belongs, general 
problems of which this problem is a pait, 
organizations of which tflis orgaGizalional 
unit !s a member 

Sub-level: reference numbers of all en­
tities which are comr-onenls of this entity. 
(This reletionshi~ co~ld be split into two 
aub-types for the sa~c re&sons as above.) 

E:rnmples ale: cancer-ts ueed in this thoory, 
cc::icepts llll1i.ch bi:·lnni;; to lhis class of 
concepts, prc~Grties or att1itutes of this 



concept, sub-problems of .this problant, 
organizational units which are members of 
this. organization, 11tt:. 

3. Associated refertinco numbers or all ralfl­
vent entries which have a horizontal rela­
tionship to this on tit y. 

a. See - also entities, nqmely those which 
should. also b.e borne in mind when consid­
ering this entity. 

Examples are: cases of insufticient ler-. 
minological preciliitln• · · · 

b. Uso - ins teat!. entities, namely those· 
which should be substituted for.this 
entity. 

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

b. Behavioural models 

At the same time that the modalUn.g activit~ 
is undertaken on the compositi6nal ~elbtion­
ship in Ia, it ohoul.d be necesm:iry tb consider 
some non-compositioMl r9la~ionships to .othet' 
entities. Six s_uch types are di stinguisha.d in' · 
three sets of two~. · 

1. ·Mata-level: reference numbers of ·all milro'­
inclusive entities whose val~a is dotent1a11y 
jllodified by this .entity. 

a. Strengthened antities, nnmoly those 
more inclusi.ve entities which ore · 
perceived by the modelling group to 
be in some way legitimnted or reinfot­
ced by the presence of this entity. 

[xnn1ples are:· theories 111hich are. in­
direcitly dependent up.on tho vnlid.i.ty 
or this concept, px--obltrms which ox-a 
iridi~ettly aggravated by the presence 
of thi.s probl•D:m. 

b, 1.Jeakened ent:i.tios, namely _those more 
inclusive entities which are perceived 
by the modelling group to be in s.oma 
way undermined or threatened by th~ 
presen.ce of this entity. 

Example.s ore: theories which are .i.n­
.cliractl y undermined by thj!I validity of 
this .concept, organizations whose · · · 
monopoly is weai.,_ened by .the presence 
of this organizatiCln·. 

I, 
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~. Sub-level: reference numbers or all lower 
lev(rl entities whose value is potent;hlly 
modified by "this .entity · 

a. Strengthen~d entitles (see above) 

b. Weakened entities. (see above) 

3. Associated: reterenie numbers -of all entities· 
in other discipli.has urhose value is poten­
tially .modified by this entity• 

a.. Strengtliened entities (see above> 

b. Woake:nad entipes (see above) 

[x::imples are: a purely economic'. 
de~elopment theory that ~s undermined 
by a social development considerati_on. 

Croup II. :£.pnt.extual struch1res 

'Again this ils a poor ti Ue but refers to th.e: his­
'til)rical and comptehensiori;;il rela.tionships wh~ch 
'constitute a context For. the Group I current'. sit• 
!uotion, and ·would be used in learning .about i:.he 
tCroup I situation. · 

These models would be pr.educed by those 11todelling 
groups primarily concerned uiith educatiof!. and 
muking more sophisticated COl'Jcepts comprflhan­
sible; The concept of levels here is th13ref 0re 
associated· with "le.arning order·". Six· 
types of relationship are ag.ain distinguj.shed 
in three sets of two. · 

1. Meta-fevel: reference numbers of the' anti• 
t~es representing more sophisticatod~-'complex 
or difficult to comprehend versio.ns. of the 
definition represented by this entit~~ 

a. Correct 'unti ties, na~ely those def ini­
tion~ which a.te valid, and useful ~om­
plexifications. 

Examples: the. chafo from the "billiard 
ball" concept of an atom, through a 
"miniature solar system", throughBohr-
Sunrnierfold or bi ta1 model, then, to a 
symbolic representation of the "eleotrcin 
cloud:" ·in' quantum mechanics. 

b. Incorrect entities, name.ly. those' defi• . 
nitiOnal complaxifications w_hich _ i:rre 
useful educational! y as an illus~ration 
of less valid or less useful comp_led­
rications (i..e., how . .!!2i to cond1ive · 
of it) 

\ 
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2. Sub-level: reference numbers of the entities 
representing simpler and easier to comprehend. 
versions of the definitions represented by this 
entity. 

a. 

b. 

Correct entities, namely those defini­
tions which aro valid and useful sim­
plif icatiorfs 

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

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

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

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

b. Historical models 

These models would be produced by those model­
ling groups interested eithur 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 hiotorical 
models whould be considered together, which is 
why they have been grouped. Six types of rela­
tionship are again distinguished in three sots 
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, riamely those defini­
tions which were valid dovelopments From 
that represented by this entity. 

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

b. Incorrect entities, riamely 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. 

l(I 

~· 

s 

b. Incorrect entitles, namely those "co~­
peting" definitions in the same concep­
tual milieu which .did not constitute 
a step in the Formulation of this entity. 

Associated: r~ference riumbers o~ entities 
contemporary with this one but insulated from 
it withiri another 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 evolution. 

a. Correct entities, namely those which 
conesponded closely to the def fnition 
repres•nted by this entity. 

b, Incorrect entities, namely those which 
contradicted or undermined the def lnition 
represented by this entity. 

Group III. Real world systemic relationships 

The previous groups of models deal with the rnlntion­
ship between 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 
anothe~ across disciplinary line~ of components of 
real world systems. 

The best example of this distinction is the inter-
~isciplinary nature of environmental problems, when 
for example, it is the real world interaction of 
che~icals in Food chains which cause egg shells to 
become thin" -- leading to high chick mortality 
rate of some bird species. For a social example, 
the relationship shown between the ~ntities, repre­
sented by boxes in Figure 1, give a schomatic 
repres.entation of the .factors binding a Canadian 
Indian to a pattern of problems, 

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

1, Meta-level: 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 thnse systems to 
which this sub-system contributes in some 
negative manner. 
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2. Sub-level: reference numbors or entities 
representing systems which are sub-systems of 
this system. 

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

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

3. Associated: reFeronce numbers of entities rep­
resenting systems which are part of tho same 
system (but unrelated to this entity in any of 
this above ways). 

~. Positive entities, namely those sub-syitems 
which contribute ta this system in a positive 
manner. 

b. Negative entities, namely' those sub-~ystems 
which contribute to the system in. a negative 
manner .. 

Gt'oup IV. Term.::£_ri~_til_d __ ,rr~o_d_e_l_s_. 

In some ca~es where classification is rudimentary 
or non·-existant, the emphasis is placed immndiate­
ly on the terms. This is the case when: 

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

(ii) . a particular official definition exists for 
a particular term as in official diction­
aries {e.g. the Larousse Litre as rcflocting 
the decisions of the Acad6mie Fron9oise) 

(iii) terms ore related in a thesaurus without 
definitions (e.g. as in Roget's Thesaurus), 
Such thesauri may have many lcvols of 
classific<itinn. 

There is no reason why each such set of terms 
should not be trealod as a model as in the other 
groups. Where appropriate, th~ classification code 
position would be omitted and only th~ term posi­
tions used. 

Group V. ~L~tra~_y_E!_ __ np_~l.:!!.· 

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

I~ 
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to facilitate the administrative work o~ tho def in­
itive model., 

(i) Preliminary models 

Each modelling group can use one (restricted) 
·model to st~re features of the modol which are 
n~t yet finalized. Or else several preliminary 
models could be experimented with. 

(ii)Entity handling model:!!_ 

When entities are First registered it may be 
useful to use one or more rough classif icotian 
models to ensure that the entity? iF inadequately 
coded, is drawn to the attention of the modelling 
groups liable to be interested in it, 

Croup VI ·!'lis..§_!..9.I:~::.!:'..E..~'rntr.d models. 

An assumption ~ads in earlier groups is that .the 
modellin9 bodies w.ould all be dlscipl!nc-oriontcd. 
There is however no reason why mission-oriented 
models.sh5uld not be used where appropriate (e,g. 
i.n connection with development, environmental prob­
lems, etc:.) 

tt'oup VII. l_rij:filis_S,!2lin'!,!Y models. 

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

~hese ·Could either (i) be constructed (automatically 
by computer) .from all the entities common to tho 
models_ from which it is d~sired to produce an inter­
disciplinary model, or (ii) be constructed by selec­
tion based on judgement of the best from each. 

Croup· VIII, f_y_t.YE_!3_:_o_ri_e_n_t,e_d __ m_o_d_e_l_?_. 

A final assumption made in dealing with the earlier 
groups was that only the current or historical sit­
uations would be modelled, There is however no 
reason why speculative models should not be produced 
showing tho relationships between entities at differ­
ent points in the future, The modelling activity 
might then in come ways represent the Delphi method 
of forec<isting. 

Group IX. £!',£2.P.l12L_f!JE.£rll:.§.. 
P.erhaps a lon·g term ideal is for a person to bo uble 
to "look at" {or interfere} with the basic list of 
entitio~ in terms of his own model which is his per­
sonal "thought file". Each new idea he gets could 
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be usefully reflected in tho structure of this file. 

It would not of course correspond exactly to the 
models for ~is discipline but the precise points of 
difference could be establishod by computer analysis. 

Clearly such personal models allow the person to 
think in the categ'ories most meaningful to him mi th 
.the labels he. finds most mnemonic. The translation 
into the terms of any other model ctin be dono auto­
matically whenever required. Such models would not 
be widely circulated but might be very useful if 
held on the file of a particular faculty of a uni-
versity. 

Group X • .fu!..12.::!!LC!.9-'11 s • 
In some cases a particular sub-branch of knowledge 
may be fragmented by reinterpretation, reconceptual­
ization and redefinition of the samci 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 ene~gies into a 
parallel model with differences in a minor area, a 
sub~model could be used to redefine that area in the 
dissident group's terms. The sub-model would there­
fcire offer an alternative interpretation. 

Group XI. La!l_g_u3_g_e~_3_s2ub-mode l_s_. 
It may be convenient, for some purposes, .to consider 
the relationships between theoretical formulations 
used in a particular lanauage as a sub-model, The 
differences between the concepts encountered in 
Inda-European languages are relatively minor, so that 
term equivalents pose no great problems, but should 
it be ftecessary to enrich the system by incorporating 
theoretical formulations from other language groups, 
problems could·arise, (see Appendix E2). 
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Appendix ~14 

lvpos of Entity Included, 

Thero is o vory varied terminology currently is use to char­
acterize theoretical products. Gunnar"SjHblom notes the use· 
of conceptual (analytical, theoretical) Frameworks, analyti­
cal schemes, paradigms, orfentations, frameworks for inquiry, 
thoory sketches, pro-theorios,otc.(•)rhe same is true for the 
components of tho scientific process: •problems, dbservations, 
empirical generalizations, models, derived propositions, hy­
potheses, theories, etc. It is unlikely tha~ any immediate 
agreement could be achieved or a standard terminology, even 
if this was in fact beneficient. 

Eoch of the conceptual constructs represented .by the above 
terms may bo treotod as an "entity" which could be incorpo­
rated into a computer file. Once incorporated, efforts could 
bo made to attach an appropriate distinguishing code to them. 
~l the frnmeu1ork of a given model, It is highly prob­
ablo, for example, that under different models the same enti­
ty may bo coded differently, or alternatively that distinc- . 
tlons important within one model will bo insignificant in 
another (e.g., theory and model; hypothesis and proposition). 

The same system could well handle other types of entity at any 
time if required, such as: organizations, problems, schools 
of thought, thuoretical viewpoints, individual authors. With 
respect to real world substantive problems, which might be 
considered a3 irrelevant in this context, it is interesting 
to note one author's comment: 

"The fact is that most of the problems (in socJety) 
that wo stand ready to consider are bogus prob­
lems. They are generated by theories about tech­
nological progress~ and theories about the way 
society warke, Theory is often tho only reality 
countenanced by our cul t;.ire." 
(Stafford Deer. •Managing modern complexity," In: 
The r-li:rnagoment of Information and Knowledge; a 
compilation of papers prepared for the eleventh 
mooting of the Panel on Science and Technology, 
Committee on Science and Astronautics, U.S. 
House of Repr•sentatives, 1970, p,43) 

As a summory,tho above entities are numbered below to facil­
itate discussion on possible groups of entities: 

A, Concept!1_ 

!l. Mota-concept!!_ 

1, theories 
2. propositions 
3. hypotheses 
4, models 

5, analyses 
6. conceptual frameworks 
7. analytical schemes 
8. theory skatches 

T*JG. Sjoblo:r., Th1rnret.ical tecting of approacheE in political 
science (Paper presented at a conferonce of the Intornatio~al 
StudiGs Association, Oellagio, 1971) 

\ 
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c. ~l 
1. paradigms 
j!. viewpoints 

2 

3. schools of tbought 

D. Assumptions 

1, assumptions 
2. criteria 
3, values 

E. Methods 

f. Problems 

1. subst.antive 
2. metho'do.logical 
3, probiem formulation 

G. Hierarchies 

1. · taxonomy · 
" 2. typology 

~. classification 

H. Operationalization 

1. ·int;licators 
2. indexes 

I.,. Data 

1. bodie~ of data 
2~ interpretations of data 
3. obseritations 

J. social 
. -.-.-. 
1. org~n{zations 

.. 

There is some advantage in a two-level coding here, because 
it might be possible to arrive more easi'.l;y at agreement on 
the more general level coding, even if there are differences 
between models on ttre coding U!it.hin tha:t 1level. There is of 
course the· possibility that within a particular model tho · 
grouping would be done differently, in whi.ch case the cocf.i.ng 
scheme· would be pecu:iar to that model. 

j,). 

Appendix.AS 

Typos· of Rolationship Included 

rt is not the intention of this project .to sP.t up .a sin·glo rigid 
classification of permissible relationships between ontitioG. Juot 
as no effort was mad~ to llmit the types of entities that could 
be handled (Appendix A4)~ it should nbt be necessary to makj the 
futile attempt to resolve the intellectual problem of how mo:iy 
types of relationship are significant.' That .. the atten:ipt would be 
futile on the pai:t of any one group is shown by Eric de Grolier's 
excellent ch<ipters on the expression of relationships in generalized 
and specialized coding systems, in natural languages, and in experi­
mental languages (•). He concludes, in his l:JNESICO/FID supported · 
studf~ that it proved impossible to produce a systematization that -
was "sufficiently satisfactory to •arrant even praliminaty publi­
catio~" • 

. ThiS conclusion should not howeiter lead to a decision to mfopt some 
hypothetical "best existing scheme" or to the formulation of a new 
schet11e. It should .be recognized that the project should be capable 
of handling as many differ'ent schemes as pos.sibli~, In fact the · 
evolution of kno:11ledge (Appendix £5) is partly represented by 
attempts to produce· neiu schemes of rel13tionship 1md categodzation. 

Without recomrnendin~ any particular scl:teme it ·is useful to atte~pt 
to .list out som.e of ~he relationships. to gil{e an idea of. the 
variety that.has been envisaged. 

1. Di~ Gro'lier (**) . 
A suggested clarification of th~ sign ":" ln ~fie UDC (r~Jected 
by th.a FID Central Committee on C!Bssificaticin for the tJDC) 
consists of the following relation~hips: 

,1"1 · • ApP-urtenanca (belonging). 
1.1 «:rnclusicn, implication 
12 Parts, organs 
1~ Components, constit.u.ents 
14 Properties, at tributes· 
141 " " physical 
142 " " ch.emical 
143 " " biological 
15 Aptitudes, predispositions ' 

( *) Eric de Grolier. A Study of General Categories applicabl.e 
toi Classification and Coding in Docum:ent;:ition, Paris, UNESCO, 
1963, p. 17-60, 61-142, 143-158. 

(**)RB!ationship sets 1-4 w~re optained, from de Grolier, op. cit. 
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1.3. 

1 • 4. 

2 

Proce_ss 
21 Action: ricting c>n (subject), affected by (object) 
211 Favourable (stimulation; increase) 
212 Unfavourable · 
2121 Delay 
2122 Inhibition 
2123 Destruction 
21 Interaction 
211 Favourable (sym6iosis) 
212 Unfavourable ( ant.agonism, competition) 
22 Operation, means used: process (subject),product, 

result (object) 

Dependence 
3 Causality, origin, etc. 
31 Causality; ceuso (subject), effect {object) 
32 Origin: originating (subject), arising from (object) 
33 Conditioning, requirement: conditioni~g (subj~ct), 

3 
31 
32 
33 

conditioned (obj~ct) 
Interdependenc:e 
Correlat·ion 
Association 
Ccmbination, synthesis 

Orientation 
41 Aspect, particular case 
42 Application 
43 Use 

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

The negation of a relation may be represented either by putting 
a zero before the numb~r used, or by putting over it the sign 
used for this purpose in J.ogisti.cs, the dcssh. 

2. Gardin 
~elationships are enough 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 autonomous as an object of study, an 
essentially dependent property which describes its state, 
quality or function, i.e. predicate. 

'··----------·-~---·-----. -· --~·-----"~-·~-~--·-··---------'--------·----'---··-~-··-

3. 

2 .. 2. ConstH.:utive, o·r, o~ causalit;y, finality, etc., joining 
two elements of which the presence or action of one affects 
the presence, state•or status of the other. This rnlcstion­
ship can assume various meanings, according to the nature 
of the two elements concerned: the opposition of active 
und pcsssive, a genetic relation, causal relation, condi­
tional relation, functional or factorial relation, bond of 
finality! modiatory relation. 

2,3. Associative, defined, in opposition to the consecutive 
relationship, as joining two elements of hich the mention 
of one implies the simultaneous mention of the other. This 
relationship also assumes different m'<?csnings ac;cording to tho 
the ?ontext1 relation of the part to the whole, or place, 
of hierarchy, of appurtenance, of specification, semi­
ological relation. It is parallel to tbe predicative 
relationship; the difference being that in this an 
element is considered as depDndent ('predicate'), r•hereas 
the associative relationship joins two el~ments both con­
sidered -- in the dictionary -- as being independent. 

2.4. Comparative, indicating an extrinsic bonci between two 
elements (independent, as for the associative relationship) 
of the dictionary: the ~uthor weighing up any two charac­
teristics, in order to differentiate them as to their 
nature or their function in the same context. 

Parraclane 
A set of nine relationships obtained by correlating fwo series 
of lhree characteristics derived from the psychology literature: 

3,1, Coricurre1nt, Non-time: co-presence of two other:!lise unre-
1 ated concepts •. 

3.2. Conc~rrent, T~mporary: comparison, or relation agent/ 
activity. 

~.3. Concurrent, Permanent: association, also subjective 
properties. 

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

3.5, Non7distinct, Temporary:dimensional relation; properties 
de=ived from environment. 

3.6. Non-distinct, Permanent:belonging to; genitive. 

3.7. Distinct, Non-time: d1stinction from, or substitution 
For, imitation, 

3,8:, Distinct., Temporary: action upon 

3.9. Distinct, Permanent: causation or functional dependonce, 

\ 
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4. Perry·and Kent 
A system of ten an~lyti,cal relationships: 

4. 1 • 

4 .2. 

4 .3~ 

4.4. 

lj .5. 

Categoric: A is a member of the class 8 

Intrinsic: A is composed of 8 

Inclusive: A is a component of 8 

Aggregate: A groups (is made up of} several members 
of cla.ss B 

Producti~a: A produces the object B or is used for the 
·action 8 

4.6. Affected: A makes a use of, is determined ar 
influenced by 8 

4.7. Instrumental: A is produced by, acts upon, or upon 
u1bich B acts. 

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

4 .9. "Attributive :A· possesses B as one of its most important 
· charadteristics. 

4.10. Simulative: A has certain properties of, but is not B. 

5. Juilland (*) 

Relations of occurrence ( *') 

s.1.• 1,. functional or part/whole relations; each ·part. 
.may b'e characterized by the relations of occurr­
ence it contracts with similar whole•. 

5 .1. 2. Oistributio.nal or part/p·art relations;· each part 
may be cha.racletized l:iy the relations of occurrence 
_it contr<;tcts witli similar parts of· similar wholes. 

5 .• 2. Relations of constituency 

5.2.1. Analytic; ·relations between the smaller entities 
of a lower order and the larger entities of a higher 
order which contain them i.e. from constituent to 
constitute• 

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

("*)"In regard to relat·ions of occurrence, the main weakness of 
many modern studieS! is due to .. relying too heavily on the 
more specific part/part relations, lo the practical exclusion 
of the more general part/whole relntion.s. A truly scientific 
mo\fel, capable of satisfying the d!.ial requirement of speci­
ficity and generality, must combine both types of relations: 
its functional roots fulfill the condition of generality 
required in comparative and ty.pol.ogic investigations, its 
distributional roots the condition of specificity required 
1n the analysis of particular str.uctures." 

5.3. 

5 
5.2.2. Synthoti,c; relti.tions which ·obtain between the 

larger entit;ies <¥f a higher ordei~ and ttie smaller 
entities of. a lower order they contain i.e. from 
consHtute to constitueryt 

Though ofteh coextensive ·with, ·i~ey should be distinguished 
f·tom functional or intra-level relations, s.ince they are 
inler-levei relations which hold between entities of 
differen~ ord•rs. 

Relatio~a of:presupposition 

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

5.3.2. Paradigmatic; r.elatioris of presupposition that 
·hold among variants of ·the same invariant or among: 
related invariants, wit'hin paradigms of variants, 
or within paradigms of '.invariants. Rel at ions .of 
thi.s order._ are_ used to es sign anti ties tci categories. 

5.4. Phxsical relations . 

5.4.1. Relations. of length; by "lengl;h" is understood· n.ot 
·soma· strictly physical m'easura. of length b_ut a 
structural ar Functi6na1 length measured in number 
of parts per whole, or of entities per domain, or 

5.4.2. 

of constituents per constitute. · 

'Relations cof Pr.ominencel relations are also 
1:1tNctured to soma eli:tent by· any stress consistent!y 
placed uµon the importa{lbe of one entity in telation 
to othe.rs. · 

s.s. ·Statistical relations 

5;5.1.· Relations of frequency; the ralative frequency of 
occurrence 6f entities in a system can .be used to 
accomplish a quasi-mecharn.ical segmentatioi1 of 
entities into classes or domains. In this way a 
statistical definition fcir categories ma~ be 
elaborated. 

5 .5. 2 .• 

6 .• ~.!.! 

Relations of dispersion; these are established 
with re~erance to the c¢efficlent of dispersion 
that, ought to accompany each entity subject to a 
frequency analysis. · 

Other types of relationshi.p are noted. J.n some of the append:ices. 
The different: types of' model ( Appendi'i< A3) cover composit.ional, 
bahavioural,.didactic, historical, cybernetic (i.e. input/output 
of· Ap.pendix CS ) , problem oriented, .etc. relationships. There is 
a citation relationship (Appendix 03, 07) 1 and relationships 
between beliefs (Appendix C2, C3}.The M.I~T. l\OMINS approach is 
particularly intereeting (Appendix 82'). 



Appendix A6 

Data to be Included on each Ent"it:t, 

A. 

(*) 

Conce~t inventory (Filing, dentification or Registration 
Phase 

1. Entity sequence number.~) 

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 advant<ige to use th.e check digit tech­
nique described in Appendix 08) 

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 elimi~ated at the modelling 
stage. 

One advantage of this sequerice 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 formulatiQn 
has been tentritively conceived with known relation­
ships to othe~ concepts but with no clear definition 
or label yet. It avoids the need to coin doubtful 
neologisms in order to register the concept. In 
some cases it may even be an advantage to leave the 
term defined ·by its context of relationshi~s, and 
not to bother attempting to find a suitabl.e term. 
In which case the sequence number would be used as 
the onl~ identifier until a suitable terminology for 
concepts in that domain a.an be elaborated 1J1ore system­
atically. 

2. Model description · 

2.1. Model number 

The act of filing an entity is distinct from the 
later modelling activity. The "model number" in 
this case is "O". 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 column& in Figure 1 of the 
computer record layout, No attempt has been made at_t~is 
preliminary stage to indicate how many character pos.i.t.i.ons 
would be required for each zone in the record. 

2 

~~~ 
Again, since entity filing is distinct from the 
later modalling activity, this zone is "free". 
It is therefore used to distinguish betwee·n 

entity definitions (for which it is "0") 
entity conventional labels or terms (for which 
it is "1") 

2.3. langw.~ 

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

2.4. ~~~ 

Thero are bound to be cases, for a given language, 
in which alternatively worded definitions (with 
the ~~ meaning) are put forward. Similarly, 
where several conventional terms or labels refe~ring 
to tho ~ entity exist, these may also have to >be 
filed. A simple sequential code {"1", "2", etc.} 
is therefo~e used tb distinguish between successive 
alternatives. 

3,, Cross,.-reference. 

Cross-references are use.d during the modelling phas!B 
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 
fabels as this entity (i.e. where the same label 
is used with a different meaning) 

other entities which are defined using the s1ime 
verbal definition (but for which the definition 
has a .Ql!._Ferent meaning). This may be a low­
frequoncy or trivial case. 

4. Source c1:ide 

Therq are several possible ways of handlirig informa­
tion about the source of information on the entity. 

1. Ignoi::..£. In a simplified system it is not necessa:ry 
to include it since such information can be found 
in a backup card file •. 

2. ~:.!!J:.~. Some general code, indicating .the 
country, the publication, ar the filing g~oup can 
be used. 

3. Name. The name of the parson, or filing organiza­
tIOii', mriy be given in some abridged form {e.g. 
"DEUTKW" for Karl W ... Deutsch) 

\ 
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4.4. Name and Support. 'In a more elaborate sy.stem, in 
which members of a discipline are expected to indi­
cate· any strong "support" or "opposition" to any 
new theot8tical formulation, a "voting" technique 
may be envisaged (see A~creoited sources in. Appendix A1 ). 
This option cduld be confined to tho "alders" bf 

4.5. 

4 .5 .1 • 

the prof~ssion -- ot left open to all members of 
a·profession. As "professional" activity, this 
might be restri~ted to the modelling phase. 

A given member of the prcifassfon, if sufficiently 
aroused, could then file his support or opposition 
in the fo~m "OEUTKW +" or "DEUTKW -"· 

Name arid fteferance. It might b~ thought more val­
uabli to give not only the name but tho reference 
to t.he. document in which the theorotical formula­
tion is o:i,scussed and justified •. 

On the question cf abbreviati.ons to document refer­
ence, on~ ij immediately .in the jungle of disp~te 
amongst librarians, documentalists, etc. Several 
possibilities exist. 

Use an.extended bibliographical "standard" refer­
e.nce. This uses a lot of space and is mainly 
pleasing to librarians. 

4.5.2. Use ·an abbreviated re.feren.ce as in "Science Cita.; 
tion Index" (e.g. the first four letters of the 
first two significant words of the title, plus 
the ye~r oate, issue or volume number ~ithin 
which pagination is consecutive, and the first 
significant page number -- "DEUT KW -- NERI! GOVE--
1963 -- 0 -- ,92") 

4~5.3. Use a siquence number code. To avoid.getting 
bogge.o down in document a ti on problems, a simple 
sequence numb~r could be used for each publica­
ti.on: 

either: i) referred to by the system (e.g. a 
·complete sequence across all authors) 

or: ii) r[!fei-red to by the system for a given 
author (e,g~ starting from zero For 
each new author) 

A parallel "documemtation" system U10uld be re-
. quired 'to decode the codes used in the approach 
but it might prove much tidier and practical in 
-the long run (e .g ~"OEUTKW 509") *. The precise 

( *) for a very useful discussion of this app·roach t·o documen"". 
tation, see Jacques E.J. Halkin, "PToposal and wishes for· 
an open structure in the communication of information." 
Scheduled .for publication in: A.I. Mikhailov (Ed.) .I.b£ 
Theotetical Problems of. Infotmation £l.eJil!l'Val _ _$'yste_!!l_;l_. 
{The Hague, International federation for Do,cument·ation, 1971) 
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page numbers might be an additional require­
ment (e.g. "DEUTKW 509;..192"}. Again., as a 
"professional• activity, this might form part 
~f the modjllin~ phase. 

5.. Model descriptor. 

.This is not used during this phase,· 

6. Relationship descriptor. 

This is not used during this phase. 

7, Date codas. 

7.1. ·Date first used 

The :date on whic.ti a theoretkal formulation was first 
used is inserted here. If th:is is not supplied, the 
computer can automatically insert the date on which 
th.a entity was filed. 

1.2. Date last used 

This da.t.e is supplied a.s a result of general consen­
sus by all modelling gr.oups and is therefore not 
dealt with during this phase. 

7~3. · Retention period 

rt may be an advantage in this phase to tag some 
entities of unknown value so bhat they will auto­
matically be dropped from the'. system aftet a certain 
pr.;_riqd unless some contrary i[istruction is received 
in the meantime. Different ritention periods can be 

. used accoI'ding to the stat~a ~f the source. 

Ei.~. 

for <1dministrative p\lrposes it is conveni13nt to have a 
zone in which codes may be used.to inoicate th<1t the 
e.nti ty is "under consicteratiom", ".of doubtful value", 
"no longer l!sed", etc. 

9. ..12.U· 
Ttie words or text used for: 

the con1,1,entional tar.ms .or liiibels 
--· the definitio.ns 

111oul.d be inserted into this zone. This zone could also 
be used for any spacial .comment$ which ,mi~lht be usefully 

.added. 

.. .. 

.· 
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Concept ending ( Modelling or Classification Phase) 

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

1. Entity sequence numbef. 

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 descripto_E.. 

2.1. Model number 

As discussed elsewhere (see Appendix A1 ) , each 
modellin9 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 levef) from any other 
systems. 

There is some argument for attaching special signi­
ficance to particular digits of the model number 
with a view to clarifying a hieraichy of models or, 
at least, showing a relationship between models. In 
other words, at this level a U.D.C.-type eppro3ch 
might be used so that "political science" models are· 
all identified by "32N" end "anthropology" models by 
"39N". This is probably a temptation to be resisted 
however, since it has some theoretical implications 
which are better contained within models. In which 
case a simple sequential list should be e-stablished 
from which the next available 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~ the general model can be 
satisfactorily handled and identified. Normally, in 
the ab.sence of sub-models, this uwld b·e "D". 

2.3. Language 

Since the relationship between concepts is supposedly 
language independent, this zone should normally be "0". 

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. Alternatives 

This zone is not used in this phase and ~ be 0 0 11 

.'l'I 
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(to permit identification of the term records in the 
next phnse U!here it is non-zero) 

3. f..!:.2.§s-rcfcronces. 

This zone supplies the ·main means by which the rela­
tionship· of this entity to other entities is indicated 
for the particular model indicated in 2~1~ These­
quence number of the other entity is indica'ted here. 
In effect, every such "relatiortship" gi~es rise to a 
new computer record (see Figure 1). · 

The type of relationship is either implici~ because of 
the model use~or is described in 6 and 7. 

4. Source code. 

Depending on the method chosen (see A.4.1~, A.4.2., A.4.3,, 
AOtl.4., and A.t1.5.),the source coding would prob<:Jbly 
either be allccatei during the concept filing ~hase 
with nothing in this phase, or in this phase with 
nothing in the previous phase. In the ~ost ~ophis­
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 m:lght be par­
ticularly helpful in the administrative work of elabo­
rating a model, since it permits members of a modelling 
group_, working independent! y and in isolation, to "vote" 
on the insertion or deletion of particular· relation­
ship~> {see A .4 .5.). Such a postal vote syntem would be 
particularly helpful in clarifying with precision just 
what mas under discussion at any point in time. 

· 5. Model descriptor. 

This rone is used t6 indicate which modei is tci be 
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 is1;lated from other m.odels. 

In a more sophisticated system however, there is need 
for a means of expressing relationsh.ips between parts 
of models, for example, it may be that in a certain 
domain two models are i~entical or hhat one forms a 
subset of th13 other. In such a case. t.here is little 
need to duplicate all the relations~ips in the second 
model, provided cross-reference between the models is 
possible. . 

~.1. Model number 

As for 2.1.,, but the model i.s only to be 1antered at 
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the entity to which the cross-re1ference in 3 refers. 

5.2. Sub-model number 

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

5.3, Language 

As for 2.3., but agai~ is only to be entered at the 
entity to which tbe cross-reference in 3 refers 

5.4. Alternatives 

Not used. (Thi& zone may even be omitted entirely.) 

6~ Relat,i.onship descriptor 

This zone is used t6 describe the relationship consti­
tuted by the link betwe~n this entity and that cross~ 
referenced in 3. Two· basic types of relationship 
descriptors· may be distinguished. 

6.1. Relationship descriptor A 

This.is used to give an indication of the relative 
. levels of. the tU<o en ti ties rel a te·d (e.g •. ciass and 
~). directions of flow (e.g. f.rom or to), etc. 
These are used, for example, to indicate any hier~ 
archical relationships •. These codes and the cross­
reference in 3 ar~ all that: is required. for a graph­
theoretical anal ys.is of the network of. concepts. 

It is here that any "see ot.her•i ·code would be inserted. 

It is ~lso important to indicate the tvpe of relation­
ship between two entities, for example: 

logical (i.e., B includes A, etc.) 
consistency (contradic.ion/support) (see 
Appendix 01) · 
time (precedes/follows) 
cybernetic (information exchange} 
responsibility (fl ow of decisions) 
etc; ·(see Appendix A5) 

This is an indication of wha·t is flowing or the nature 
of the relationship. It does not s.eem feasible to 
predetermine the possible types of relationship which 
might be required (see Appendix A5), The technique 
which can be adopted is theTefore to use a simple 
numeric code -- the next available in a sequential 
list -- for each new type of relationship with which 
a modelling group\;ishes to work. 

1!1.!!...EL'!D.9~~.il~-o_t_t_h_~-E~_'Lu_ld be ..Mf.L_up_J:_g the 
~l.!.ruL9-~C!.Y.I?.· It is desirable that standard 
codes should be developed to facilitate grnph-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). 

a 

6,2, Relationship descriptor 8 

This .is used for evaluation descriptors. In other 
words the codes used here supply some form of 
ranking to the relationship describ13d in 6_.1. (e.g •. 
some measure of rP-lative iri1portance (uiithin the model), 
s~me measure of degree of relativity, etc.) 

It is in thi~ zon~ t~at the de~ree of c~nsensu~ on 
the characterization of' the concept· by the discipline 
could be coded. 

The zone may even be used to carry qu·antitative in­
formatio·n on the. siie o.f flow represented by the1 
relationship and also its periodicity, if' relovE!nt. 

Again, the 5!,.r_.F_E!.fi.9..e_(ll_e_rl_!: of' this_3on.£.:_~ld_Jl!L . .!2!! 
.YJ>...!.9.._t_!1_e __ mp_d_e_lJ_in_g_ 9!?!"P.· It is however desir­
able that a standarq form should be developed 
even if' exce~tions to it are frequent. 

7. Date codes 

7.1. .!2£!.te f .irst used 

This may be used to indicate the dat.e each relation­
ship l:ietuiee.n entities Ul"3S first noted, or al te,rna­
tively the computer can automatically insert the date 
on which the relationship was first .filed. 

7.2, Date last used 

Tbis date may be used ~h~n the relationship ~s Finally 
.rej .acted as. invalid br unacceptable. 

7~3. Retention period 

This zone may be used by members .of a modelling group 
to communicate with one another. A ~ember may submit 
"trial balloon" relationships, with a very short (one­
cy~le) retention period so that othe£s can "see how 
it looks". Once agreed, the retention period can be 
set so that relationships P.eriodically come up For 
review. 

B. Stat.us code. 

For modelling group administration purposes, it is 
convenient to have a zone which may be used to indicate 
that the relationsl:lip is "i,mder conf!ideration", "a 
tentative proposal", "a firm propoi;al", "agreed by the 
group", "required pr'iori ty attention", etc, 

9, Text. 

Normally a relationship record should require no text. 
There is hoU1ever no reason why thi.s zone should not 
be us~d· .for. any text c.omments on a rela.tionship u1hich 
may seem significant .to the modelling group. 
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Term Allocation Phase 

1, Entity seguence number 

Required as!befor• 

2. Model descriptor A 

2.1. Model number 
Required as before. A term can only be authorita­
tively al1ocated within the modelling group. It is 
utopian to expect that c:onsensus can be consistently 
achieved b~tween modelling groups on a unique author~ 
itative term for the ent.ity to which they all refer 
in their different ways. 

· · 2.2.. Sub-model .number 

" 

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

·2.3. Language 
Required as bef·ore for each language version of the 
~uthoritative t~l'm. 

2.4~ Alternatives 

This mus.t be "1" or greater to distinguish the 
term· records from the relationship re.cords. If 
alternative authoritative terms al'e required in 
a given language the zcine would be used to.distin-
guish between them. · 

3.· Cross-l'efetence. 

Normally this would be "0". It may however be ncc1:1ssary 
to indicate other entities using the~ term (but 
obviously with a different meaning). 

4. Source cod~. 

There may be some cases where it is fmportant to indi­
cate the document in which the justification for the 
uniq.ue autho·ritative ·term i.s urged, 

5. Model desct'iptor B. 
May be required ii' the cross-refer1;1nce to a use of the 
same term in a different,model is needed. 

6. Relationship descriptor. 
Not.required. 

7. Date codes. 

7.1. Date first used 

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

10 

7.2. Date los~ used 

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

7. 3, Retention por iod 

May be used as in B.7.3. 

8. Status code .• 

May be us.ed as in 6.B. 

9. 12.h 
The words used in· the authoritative term are injorted 
into this zcme. Alternatively the equivail.ent de.cimal 
coding could be inserted, if desired. · 
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1 App.endix ,A7 

Limitation of Scope 

The design of the system is surfidiently gener<il that it 
could be.used to order theoretical formulations ln any area 
of knowledge, Such broad coverage u1ould. cle.arly be imprac- · 
ti(iable, and probabl)' even undesir'able; in the Foreseeable 
future, .In considering tho problem of scope·, it is. useful 
to take into account what the UNISIST pr'oject intend• ta 
t:ovor, bearing in· mind th"at it· is designed to orde.r a vas~ 
number of do:cuments ai:id not the more. fimited numbei; of ori­
ginal' the.or·etical formulations which they may c1mtain. Ori­
ginally (1967-6'8), it iuas intended that UNISIST should cover. 

·the l;>Qsic natural .sciences but arguments wer·e put foru1ard 
for the·inclusion of technology ~or at least ~ome of its 
branches,. especially medicine, agricultu.re, building and con­
struc;l:ion ." Ultimate! y, "the posi Hon· of .the ICSU/Unesco 
Central Committee was that UNISIST should devote its primary. 
effo:rt to the basic sciences",,,and at.the same.time b!il sym-
path13tic to a progress:i,ve 'inclusion of the applie1:J and engin­
eering scie.nces -- and eventu·ally ·the .social sciences -- on 
an equal footing with thlil former" (UN!SIST Report, P•. 135-6) 
No time scale u1as given, however, (In s.ome ,respe1ct.s the pri­
orities see~ strange, in that· it i~ not scientific·knowladga 
uihiCh ts. lacking but rather the social s.ciemce krio1irledge on 
how best Lo use and co~t~in it.) 

But the. ~~ime interes.t ·at tha. l.lNISis'r s.ystem, science and 
technology, suggests a cunvenie-nt dividing line. Basically 
the'·uNISISf ·system is ·concerned with qocument's about materiai 
objects, at·tributt?'s of objects, theoretical formulations 
about. objects, and processes involving the manipulatibri of 
obJf/cts. .».. term-oriented documentation information system 
wHl undoubtedly: be satisfactory for this. domain, since any 
ter-m. ,is probabfy discreet ·as far as· its meaning to this do-

·· main' is concerned. 

The. domain which could be better handled by the project pril'." 
posed here covers the non-material psycho-,•ocial entities, 

. theoretical formulations about p.sycho-social s.ysti;Jms, with 
the possible inclu•icn of relationships between objects in 
environniental eco-systems which interact ·with social environ­
ment systems (*), Clearly even this is 11ast and ambitious; and 
the scope can be narrowed ·even further. 

. . . . -· . . 

(*) Even in the case tif the proposed "global environmental 
monitoring'' information system, which w~ll be integra­
ted into UNISIST, there is. n6 concern for interaction 
betwee·n ·different pollutants an.d other env'i.ronmental 
factors or with the impact on ~ systems. The 
latter is cons.idered "important" but· "subje,ctive" and 
nQt "included as an operative pat"t of the system" 
(Global Envirqnmental Monitoring; a report s.ubmitted 
to the UN ConFerence on the Human Environment, Stockholm, 
1'972, by .the Commission. on~ Manito.ring of the Scientific 
Committee on Problems of the E:nvironment (SCOPE) of the 
International Council of Sci.entific Unions (ICSU), Rome, 
!CSU, H171. 
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It is useful to re-emphasize that the pioposal is not con­
cerned with the areas covered by social st~ionce do-;;;m.,nt<:iti.on 
as there are many such documentation projects. Tho UNISIST 
report mentions the parallel programs proposed by such bodies 
as the International Council of Social Sciences and tho Inter­
national Committee fo~ Social Sciences Documentation. Thero 
are numerous equivalent projects at the natibrial level. The 
object is to concentrate on theoretical formulations which 

· ma·y or may not be mentioned in a given collection of docu­
ments. 

It is possible to allocate a tentative order of priority for 
tha formulations which should be included,. Needless to say 
this order is governed primarily by the interests of those 
prepared to allocate res·ources. Any group tuith its own fund­
ing could modify the priorities and ensure the early incorpo­
tation of those formulations which it considered significant, 

The priorities proposed would be based on three dimensioo~: 
; 

i) commencing with the more abstract formulations and 
€hen moving to the more specific or.concret~ 

ii) commencing with formulations of interest to several 
social science disciplines and then moving to those 
common to s.everal schools of thought, and finally 
to those curr~nt within one school of thought only. 
(The suggestion is that a~ effort should be made to 
elaborate the significance of "inter-", "multi-" or 
"trans-disciplinary" concepts as a priority area of 
studf with respect to knowledge analogous to the 
focus on international reiations as opposed to 
nationai level activities. Clearly"intor-discipli-

·nary" can be defined to in~lude "regional" groupings 
of disciplines down to a "bilateral" interdiscipli­
nary focus. The d0gree of interdisciplinarity of 
a concept .is a valuable means of determining prior­
,ities.) 

iii) commencing with theoretical formulations bofore going 
on eventually' to methods and sup~orting data 

This proposal does not of course preclude any modelling group 
from concentrating solely on the formulations of its own school 
of thought. However, since tho object ii; 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 L:Jhatever common 
ground there is. Clearly once disagreement arises between dis­
ciplines or schools of thought over a formulation, more spec­
ialized models are required to reflect the subtleties defended 
by each side. 

The main ~oncern should bn to ensure that the system reflects 
the general framework of theoretical formulations. Highly 
specialized formulations should not clutter up the modelling 
activity. Little effort should be made to include minutiae 
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about particular social ~ntities which have not been reflocted 
in moire g~neral formulations -- unless such minutiae represent 
unique evidence of the need for~ formulations. The system 
should be compact and .easy to use rather than large and un­
wieldy as are most documentation systems. 
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Appendix AB 

Concept notation in documents 

It has been stressed th~t this project does not require a complox 
notation system since each concept is represented by a single 
sequence number, plus an indication of the model number in ques­
tion, if required. Nevertheloss, since one object of this approach 
is to permit scholars to refer, with precision to a particular 
concept in their papers, a standard method of indicat.ing 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 wher~ 
slightly different versions of the same atom exist due to differ­
ences in atomic weight), where the same symbol does not distinguish 
between isotopes. The solution adapted 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: 

e.g. democracy *251 *942 democracy 

To avoid confusion with bibliographical references, the number 
could perhaps be preceded by an asterisk. 

AppEtndix 81 

Computer Record Handling Software 

In order to carry out thf3 initial stages 1 very simple1 computer pro­
grams are quite sufficient. These may be used ta accept records of 
new entities, produce entity lists, accept mad.el coding, produce 
model lists of concept inter-relationships, .accept authoritative 
terms and produce term thesauri. 

At a later stago, which should however be kept in view 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 order to 
m3ximize the efficiency of the administrative aspects of record 
handling, sorting and list production. It does not however give 
direct access to netcuorks 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 ta 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 othor provided this is planned for. The record handling could 
in fact be done (centrally) on a sequentially 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 applitation 
is the computer processing of Critic al Path and PERT netuiorks. These 
are networks over time and are less applicable then programs developod 
ta 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.8. 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 ~>tructures and the r<Jlationships between thE1m. Entities 
can be a person, an organization, a concept, a problem or any 
namooblo thing. Many types of entity and relationship may be handled 
simultaneously. Information is held in the form of multiple inter­
linked hierarchies of entities which greatly simplifies retrieval 
and presentation. 

A distinction 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 about the 
relationship between entities. The files are linked together by croas­
,references to form a total information system or data base which can 
comprise a number of master and structure Files. Information 
is retrieved undei program control by following links from record to 
record and from file ta file. 




