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Abstract

Designing aterminologicd knowledge base mnsistsin colleding terms and asciating them
to their definition. Our objedive isto define aprocessmodel and aformal concept model that
supoorts coll aborative work. The proposed concept model, which is based on terminologicd
logic and IBIS. The terminologica logic part isintended to formally expressdefinitions, while
the IBIS part enable users to to express arguments and endorsements on links between terms
and definitions. The processmodel is based ona ¢yclic conflict resolution process. It includes
aformal concept comparison operation, to highlight definition conflicts and their nature, and
other operations (derivation, conjunction, disjunction, etc.) to solve the deteded corflicts.

1 I ntroduction

1.1 Background

Terminologyisabou identifying, describingand ramingafield’s concepts. Terminology sbasic
elements are: concepts, terms, definitions andfields. A concept is described by a definitionand
isnamed byaterm. Asarule, aterm can ony refer to asingle concept within afield. The dab-
oration d terminologicd dictionaries and concept bases is generally intended to make tranda-
tors' job easier or to ensure abetter communication between a field's gecialists. However,
traditional terminological work can also be related to information systems design. In bah cases
itisabou makingalist of afield’'s objeds and defining them clealy.

Everyone has his own perception d real world's objects. Thus, when a group d peopleis
building upa cncept base or an information system, its members often dorit agreeonthe mean-
ing d theterms, i.e. there ae vocabulary conflicts. Surprisingly, athoughthere ae many types
of concept bases, nore of them all ows, asfar aswe know, to store and manage multi ple, na nec-
essarily coherent, pants of view for a concept’s definition without requiring points of view to
be mherent. Asaresult, the dhoice of adefinition a aterm must usually be dore before it can
be inserted into the concept base. So we can say that concept modelsonly all ow to store the con-
ceptualization’s result but don't directly suppat the conceptualization process

1.2 Related Work

Traditional terminology kanks, such as Eurodicautom (European Union), Termium (Canada),
Lingua-PC (Switzerland, Canton d Bern) or BD-TERM (University of Geneva) [Deb99,
[Pul88] represent afirst type of concept bases. Concepts are described using textual definitions
and aher terminological descriptors (synonym, context, source, nae). In these terminology
banks it could be possble (even if it is not usually dore) to store multiple points of view, for
instance severa definitions for a concept, because the record associated with each term is typi-
cally stored as formatted text. But as concept representations are not formalized, it is difficult to
apply automatic processng on them.

1. Thiswork isapart of ajoint projed between the CUI and the ETI (School of Trandation and Interpre-
tation) at the University of Geneva



In terminological knowledge representation systems, (KL-ONE [Bra91], ALCNR [Buc93],
etc.) concepts are characterized by aa set of roleswhich link them to ather conceptsin the base.
Inthiscase, definitionsare nat textual but formalized, thus allowing some automatic processng.
Nevertheless in this case we have to face the oppasite problem: it is not passble, with thiskind
of formalism, to hand e several definitions for a single concept.

The ConcepTerm model [Ber94], [Sin9g isrelatively closeto clasdc terminological knowl-
edge representation systems. Concepts are defined by a set of pairs <characteristic; vaue>. The
goal of ConcepTerm wasto enablethe search for equivalent termsin dfferent languages by com-
paring related concepts definitions. This can gve interesting suggestions on hav to compare
concepts, bu this model does nat allow to store several definitions for a concept.

The KRL, LOOPS, ROME, VIEWS and TROPES [Mar93] models propacse different kinds
of solutions for the management of multiple points of view. However, these models all rely on
the hypathesis that points of view are partial representations of a unique coherent set of objects.
We focus on ancther situation: when buldingthe cncept base, each person (or group d people)
has his own incomplete perception d the field; the sum of all individual perception gving an
incoherent representation o that field. This difference between basic hypahesis gems from the
fact that the model we ae presenting in this paper is meant to suppat group knowledge acqui-
sition and bulding whereas the others are more adapted to a colledive use of arealy buld
knowledge.

The Co4 system [Euz96] suggests an interesting approach for the ollaborative building o
a mnsensua knowledge base from several individual bases. The bases are organized in atreein
which leaves are the individual bases and each nock represents the cnsensual base of the sub-
tree. Thetreésroat isthe global consensual base. With Co4,theruleis. beforeinserting a piece
of knowledgeinto a mnsensual base, one must be surethat al the bases of the subtree agree with
it. Codisakind d multi paint of view system: knowledge in a consensual base is nat the same
asknowledgeinindividual bases. It ishowever difficult to have aglobal view, sincethe different
points of view are dispersed in several bases.

Collaboratively designingand bul ding aconcept base can also be seen asadecisionmaking
process for each concept it is necessary to choase one definition among those which are sug-
gested bythe groupmembers. With this perspective, it is neaessary to name three modelsfor de-
cissonmakingsuppat in an argumentative environment: IBIS[Con89, [Con9q, [Gro], [Kun72
QOC and DRL [Buc97], [Stu9g. In IBIS for instance, we can seethe different “paositions’ as
different points of view. Thiskind d modelswill giveusabasisfor the aeation d amulti point
of view concept model.

When severa pointsof view are available, it could help to havetodsfor comparingand ma-
nipulating them. So, as we are mainly interested in managing multiple points of view for con-
cepts definitions, we have to quae the works of Shaw and Gaines on conceptua systems
comparisons|[Sha89]. Sincethe method d Gaines and Shaw aims at comparingtwo ar more dif-
ferent conceptual systems, it takesinto accourt object names, attributes and values. For instance,
it can compare attributes values even if the attributes names do nd match.

The following table explains some of the terms that we will use later. It is taken from
[Sha89] andindicatesthe possble situationsresulting from the comparison d two ore more cor-
ceptual systems.



Terms
Same Different
Consensus Correspondence
Same People use the same terms to People use different termsto
name the same concepts name the same @ncepts
Concepts
Conflict Contrast
Different People use the same termsto People use different termsto
name different concepts name different concepts

One can remark that Shaw and Gaines' methodis meant to compare two o more different
conceptual systems, whereas our main preoccupation is what to dowith ore incoherent system,
build collaboratively. Their method will neverthelessgive us suggestions on hawv to define our
concepts comparison operation. These remarks are dso applicable to the method presented by
Dieng [Die97] for modelling knovledge of multiple experts. (This methodis based onthe com-
parison d conceptual graphs.) It is aso worth ndicing that using dfferents terminologies
doesn’t inevitably imply a contrast: maybe people just have a different level of abstraction.

1.3 Our approach

Elaborating definitions for a system’s concepts is a difficult task; it often requires long debates,
when people doni't agree with each ather. Thus, when adefinition hasfinaly be dhosen, it isnat
always obvious to guess how people made their dedsion. It could therefore be of real interest to
keep the history of the discussonthat led to the dhoiceof adefinitionto the detriment of the oth-
ers. Allowingthe storage of severa definitionsor “pointsof view” for a mncept could be useful,
mainly duringthe elaboration d the concept base, bu also afterwards if a disagreement subsists
(particularly if consensusisnat strongy required).

In this paper, we chaseto present aformal concept model that integrates coll aborative work
suppat. In o model, which is based onConcepTerm and IBIS, it is possible to expressargu-
ments on links between terms and dcefinitions. Thus it not only represents knowledge on con
cepts, bu also gvesasuppat for a ollaborative building d the concept base.

Inamodel that enables the management of multiple definitionsfor asingeterm, one shoud
be aleto compare them. So an operation d comparison hes been defined; It highlights confli cts
and their nature. (Comparisonis done using concepts's attributes and their respective values, as
aconcept isapure astraction and canna be handled dredly) Once a comparison hes been car-
ried ou, ore needs a few other operations to solve the detected confli cts. We have then defined
some of these operations and will present them later in this paper.

After the presentation d both the structure and the dynamic part of our model, we will give
some suggestions onits use.

1.4 Organization of this paper

The remainder of this paper is organized as follows. Section 2shows how an argumentative part
has been added to a basic concept model. In Section 3,the concept mode is presented formally.
Section 4 detail s concepts’ comparison as well as other interesting operations. In sedion 5 we



explain hav our model can be used to buld a concept base. And finaly, section 6 gvesa on
clusion.

2 IBISand ConcepTerm integration: ConceptIBIS

When buldingaterminoogical concept base, two essentia yet redprocal problems occur: How
to define the concept correspondngto aterm? What term to use to name a ©ncept with this or
that definition? When agroup d peopleisbuildingaterminologicd concept base, it can lead to
several situation correspondng to these two types of problems. Spedfically, there an be:

» severd different definitionsfor asingle term
» severd different termsfor asingle definition

Themain gaal of the ConceptIBIS model isto provide abackgroundfor 1) highlighting the
above-mentioned situationsand 2 solvingthese situationsinamulti point of view context. (hav-
ingaunique point of view is considered as a particular case) In asingle point of view context,
one roughy tries to come to a single definition for each term and a single term for each defini-
tion. (but possibly with synonyms) (reminder: in terminology, the reflection takes place in aspe-
cialized field, where terms cannd, in theory, be anbiguous) In amulti point of view context, the
different points of view show different ways to describe the same concept by focusing ondiffer-
ent characteristics. Thus having more than ore definitionfor a ancept doesn’t necessarily mean
contradiction. For example, it would be easy to accept that a cashier and a mathematician dorit
define the concept of additionin the same way.

In ConceptIBIS, it ispossbleto store several definitionsfor aterm only if each of them be-
longsto adifferent point of view. Theresolution o adefinition conflict canlead to the foll owing
situations: 1) the two definitions are accepted and each oreislinked to adifferent point of view,
2) one tries to create asingle definition from the two conflicting ores, 3) one acept that there
arein fact two dfferent concepts (for instance if the definiti ons are contradictory)

Thisof course an open philosophical debates. For example, can we admit that two dfferent
points of view exist for a single concept? Is a cashier’s addition really different from that of a
mathematician? |s a fisherman’s fish the same as that of a z00logist or restaurant owner? Hope-
fully, it seans that our model is consistent both with a negative and a positive answer to these
guestions.

2.1 Structure

ConceptlBIS is based on ConcepTerm. An argumentative part based on IBIS has been added to
enable the management of multiple pointsof view. A concept isdefined byaset of characteristics
and bytheir respective values. Concepts are organized in a hierarchy, using the generalizatiory
spedalizationrelation.

InIBIS, there aethreetypes of elements: isaues (1), pasitions (P) and arguments (A); these
are linked by various kinds of links. When bulding a terminoogical concept base, ore has to
face two types of questions:

a) What isthe meaning d term X? (semasiologic process
b) How to name a concept whaose definitionis'Y? (onamasiologic process)

Then we chose to make the discussion rest on the link between aterm and a definition in
order to allow to work indifferently with either of this two processes. We have then, smulta-
neously:



a) | =term, P=definition, A = argument
b) | =definition, P =term, A = argument

( definition } term

argument + argument - endasement + endasement -

InIBIS, it is of course possble to have severa pasitions for an isaue. Here, and thisis the
biggest addition made to atraditional concept model, itispasshbleto keep several definitionsfor
asingleterm or severa termsfor asingle definition. It isthus passibleto say that we have amulti
point of view model.

In order to simplify diagrams, arguments and endarsements can orly rest directly onthelink
between a term and a definition. In redlity, it could be considered as too restrictive, because a
discussonisnot only an addition d opinions, bu it also has aflow. However thisrestriction hes
no effect on dfinition processing, which is our main interest. Endarsements can be regarded as
akind d link validation. They can also avoid to have too many repetitive aguments. If someone
seesthat thereis already an argument which expresses his opinion, he an simply chocseto add
an endarsement to show his agreement (or disagreement).

A paint of view representsafield’ s perception d single person a of agroup d people. With-
inapoint of view, definitions must be wherent. But paints of views don't need to be coherent
one with each ather. So it ispossbleto have mntradictory definitionsfor asingle concept, pro-
vided that they belongto dfferent points of view. For example, a the same time, the concept
“dog’ can be defined as a domestic animal by an Occidental whereas an Asiatic would tell it is
an eatable animal.

Points of view then enableto solve definitions conflicts. Asfor terms, apassble conflict can
be solved usinga synonym link. That isif two dfferents terms are linked to the same definition
thereisacorflict only if they can't be used equdlly, i.e. if they are not synonyms.

A concept doesn’t have a material existence it is an abstraction, amental representation o
an real objed. It canna be handled drectly. In ou model, a concept is represented by a defini-
tion.

The ConceptlBIS model can be summed upasfoll ows: (usinga OMT-li ke notation)



version

point of view definition '

synonym

inheritance

cadinalities

® 0n characteristic argument endasement
1+@ 1n

- 11

Note: > means agregation

Thereisno drect generdli zaior/spedalization relation ketween terms. This relation could
however be deducted from the inheritance link of the underlying definitions, which depends on
the point of view.

Characteristics could be decomposed in a set of sub-characteristics. This doesn’t appear on
the diagram, in order to make it more readable.

3 Concept Model

We use the concept model which was developed for the creaion o multilingual concept bases
in the ConcepTerm project.

A definitionis a spedalization of amore general definition; it owns a set of characteristics
aswell as constraints on these characteristics domain. A domain constraint isitself adefinition;
it specifies which olject categories are al owed for a given characteristic.

A concept definition is a statement which foll ows the foll owing syntax:
ConceptDef ::=

definition Definitionld generic Definitionld characteristics CharactersiticConj
CharactersiticConj ::= Charaderistic*

Characteristic ::= [all ] CharacteristicName ":" DomainDef

DomainDef ::=[not] Term | Digunction |Conjunction

Digunction::="{" ( Term | Charaderistic | Digunction |Conjunction)* "}"
Conjunction::="(" ( Term | Characteristic | Digunction |Conjunction )* ")"

Where* denotes0, 1 a severa occurrences of an element; [] denotesO or 1 occurrencesand
| dencotes alternative.

For example (from the “Furniture’ concept base of ConcepTerm project)

definition wardrobe
generic storage_furniture
characteristics
Dimension: big
Part: (type: door, number: {1; several})



Part: (type: shelf, number: several)
Part: (type: body, number: {1; several})
all Main_usage: (verb: store, objet: {linen; clothes})

Terms which appear in a definition indicae predefined concepts, i.e. concepts for which
thereis not explicit definitionin the cncept base (atomic concepts). The atomicity of a mncept
is not an absolute nation, it is relative to afield. For instance, wood can be regarded as atomic
within the furniture field whereas it will be explicitly defined when talking abou buil ding ma-
terials.

In terms of expresson pawer, this model is a subset of aterminological knowledge repre-
sentation model such as ALCNR, i.e. every definition statement can be translated in a ALCNR
statement. Contrary to ALCNR, it isnat possible to express cardinality constraints on roles with
ConcepTerm (< nR, 2 nR). Sowe dose to explicitely expresscardinality with the “number”
characteristic, as 1own in the previous example.

A concept baseisaset of concept definitions. Likeinterminoogical logics, aninterpretation
| of aknowledge base (KB) is composed of

* aset D (the interpretation damain)
» for each elementary concept e, an interpretation I(e) L1 D
» for each characteristic R, arelation |(R) I D x D

The interpretation d a concept defined as

concept C = generic G characteristicsK; K, ... K,

isthe subset I(C) of D, given by

I(C)=1(G) n I(Ky) n ...n I(K).

Theinterpretation d acharacteristic K = R: Dom is defined as
I((R: Dom)={o OD|Op.p O I(Dom) et (o, p O I(R)}

That is, the set of the objects which have (at least) one dharacteristic R whose value is an
instance of the concept Dom. A charaderistic which isuniversally quantified isinterpreted as

I(all R: Dom)={o OD|Op.(o,p TIR) O pOI(Dom)}
It isthe set of the objects whose R characteristics are dl i nstances of Dom.
The interpretation d adomain Dom (concept) is defined bythe following rules:

e if Dom=(C,, C,, ...,C), (Dom) =1(C)) n I(C)) n ...n I(C,) (conjunction type do-
main),

e if Dom=1{C;, C,, ...,C}, I(Dom)=1(Cy) O I(C)) O ...O I(C,) (digunctiontype do-
main),

* if Dom =g I(Dom) = I(e) (atomic domain),

* ifDom=nate I(Dom)=D\I(e).



Commuitativity and associativity of unionandintersectionimply that the order in which the
elements of a cncept definition appear has no importance (interpretation remains unchanged
under element permutation).

It is sometimes useful to view a concept definition as atree with each arc representing a charac
teristic. The foll owing figure shows the treerepresentation d the previous example (wardrobe).

war dr obe

Di mensi on / \\\,\
(and) (and) (and)
type'/ \u‘nber type nunber type \U‘n‘oer / Xiect

door (or) shel f sever al (or store
/ \ / \
several sever al linen clothes
4 Operationsfor collabor ative wor k
4.1 Definitions comparison

Comparisonisthe basic operationto identify consensus and dvergence, identify synonyms, etc.
It iscentral in aprocessof collaborative building o concept bases. The comparison o two def-
initionsisdore by comparing their respective sets of charaderistics. For thisoperationto be use-
ful, it must indicate predsely the differences that exist between two definitions. A bodean
comparisonisnot enough(A isequal to B or A isdifferent from B); neither isacomparison that
calculates a distance between two concepts and orly gives a paositive real number (whatever the
sophistication d the clculation). One shoud also ndethat n-dimension dstanceis not applica
ble since characteristics may be multivaluated.

The foll owing example explains our approach.

We consider two concepts C1 and C2, with their respedive definition

Cl= Cc2=

generic storage_furniture generic storage_furniture
characteristics characteristics

Dimension: big Part: (type: door, number: {0; 1; several},
Part: (type: door, number: {1; several} ), material: (type: pane) ),

Part: (type: shelf, number: {1; several} ), Part: (type: shelf, number: several) )
Part: (type: body, number: {1; several}) Main_Usagel:

Main_Usage: (verb: store, object: books)

(verb: store, object: {linen; clothes})



One can expressthe difference between these two definiti ons by indicating what to add [+]
and what to removein definition C1 to get definition C2:
[+] Dimension: big
Part: (type: door, number: {[+] O; 1; several}, [+] material: (type: pane) ),
Part: (type: shelf, number: { [-] 1; several}),

[-] Part: (type: body, number: {1; several} )
Main_Usage: (verb: store, object: {[-] linen; [-] clothes; [+] books} )

If definitions are regarded as labeled trees, [+] and [-] labels indicate which subtrees to add
or to remove in arder to get C2 from C1. A difference between two definitionsis a new subtree
whose nodes and arcs are labeled with [+] or [- ] or remain withou |abel.

Definition. A modificaion M of definition A is a definition whase unlabeled elements coming
either from conjunction a from a digunction, a basic elements can be labeled with [+], [-],
[+all], [-all].

Definition. The evaluation o amodificationM consistsin carrying ou thefoll owing operations

» each element (characteristicr: C, single concept, conjunction, dsjunction) witha[-] la-
bel isremoved,

» eacheement all R: Cwith a[-all] label isreplaced byR: C;

» eachedement R: Cwith a[+dl] label isreplaced byal R: C;

* each [+] label is cancell ed.

Remarks

1) Theresult of an evaluationisatreewithou any label ([+], [-], [+dl], [-all]) |€ft;

2) The characteristic label remain urchanged, with apaossble addition a removal of theall
prefix

Definition. A path from A to B isamodification M of A, such that the evaluation d M results
in B. Notation: A(A, B) isthe set of pathsfrom A to B.

The dements of A(A, B) represent all the possble waysto get B from A. Whatever A and
B, there is dways at least one path from A to B. To seethat, we can take A, remove al of its
characteristics and then add all the dharacteristics from B to it. A(A, B) often has more than ore
element. For example, in addition to the path which was siown in the previous example, A(C1,
C2) contains this other path:

Part: ([-] type: door, [+] type: shelf, number: {[-] O, [-] 1, several}, [-] material: (type: pane))
Part: ([-] type: shelf, [+] type: door, number: { [+] O, [-]1; several} ), [+] material: (type: pane))
[-] Part: (type:body, number: {1; several})

Itisevident that thislast path ismore complicated than the onefrom the example. To express
the difference between two definitions A and B, wewill only consider the pathsfrom A to B with
minimal complexity. For this purpose, we will define the complexity of a path. There ae two
main principles: 1) the more apath contains labeled elements ([+], [-], etc.), the more complex
itisand 2 the higher the pasition d alabel in the treg the bigger the importance of the differ-
ence.

Definition. The complexity of apath M from A to B is areal number x(M) depending ontwo
parameters 3 and p. It isrecursively defined as foll ows:



LeeM =K, ... K,

whereKj, ..., K, arelabeled characteristics.

X(M) = Xx(Kp) + ... + X(Kp)

The complexity of alabeled characteristic K is defined as foll ows:
if K=[+dl]R:EorifK=[-dl] al R: E, x(K) =B+ (Up)x(E) (B> 1/p),
IfK=[+]R:EorifK=[]R:E, x(K)=1

if K=K:E X(K) = (1p)x(C)

The complexity of alabeled concept E is

if E=[+] or [-] C, x(E) =1,

if E={E,, ...,E}ou (Ey;, ...,E), X(E) = (X(Ep) + ... +X(E))/K,
if E =e (concept identifier), x(E) =0

Some properties of the complexity measure:

* Thep parameter setsthe relative importance of amodificationlevel compared with the
directly lower level.

» The 3 parameter setstherelative importanceof a[+/-/all] modification compared with
other modifications of the same level.

» Every path or sedion d path which doesn’t contain a[+] label hasanull complexity.

» The(1/p) factors causesthe weight of modification labelsto decrease with the depth of
their pasitionin the tree.

Definition. The distance between A and B, marked d(A, B) isthe complexity of the path(s) with
minimal complexity from A to B.

Definition. A difference between A and B is a path with minimal complexity.
Some properties:

If d(A, B) = 0 then, for every interpretation |, we have I(A) = I1(B). On the other hand I(A)
=1(B) doesn’t invalvethat d(A, B) = 0, that is there can be several waysto define the same con-
cept. The distance evaluates a difference between definitions but not between interpretations. In
other words, the distanceis based onthe syntax of a definition, nd on its semantics. However,
this g/ntactic approach seems more realistic. The computation d a semantics based distance
would require either

» to knaw the interpretation (the extension) of each atomic concept, whichisclealy na
feasible for real world concepts or

* to use adeductive gproach based onavery large set of domain axioms (such as. not
small =>{medium, large}, style:Renaissance=> material:wood,etc.).
To minimizethe problem of semantically equivalent definitions havinganon-zero dstance,
one @an pu all the conjunctions and dgjunctions of adefinitionin conjunctive normal form. This
will not completely solve the isaue but it can solve the most obvious cases.

Inheritance

Distance and dfference computation must be dore onall the characteristics, includingthose
that are inherited from generic concepts. But, if two definitions A and B are based onthe same



generic concept, it is sufficient to use only their spedfic charaderistics to calculate the distance.
In agenera case, it is not required to inherit all the dharacteristics to be able to carry out com-
parison; it is enoughto go kack upto the small est common ancestor.

Computation:

The complexity of the distanceand dfference calculationisexporential, becausein all cases
of (and), (or) and multivaluated charaderistics, one needstotry all passble permutationsto find
which ore minimizes complexity. In all the casesthat we met, the sizeof the permutationsislim-
ited (maximum 3 ar 4 elements’ permutations)

Discusson:

In all our examples, comparisonis dorne on charaderistics having the same names. It could
also be posgbleto imagine a comparisonthat takes different names into accourt, bu in this case
calculations could become prohibitively complex. When collaboratively bulding a concept
base, such a generality is not necessarily required, since people could agree onalist of charac
teristics names that they will al use, thus providing coherence

It could also be possible to create ali st of equivalent terms to enable additional equalitiesto
be detected. In the ConcepTerm project, this kind of methodwas used for trandation: there was
alist of equivalent valuesin dfferent languagesfor the characteristics. However, thisisonly pos-
sible for a some specific domains, in which all the objects have relatively hamogeneous at-
tributes.

4.2 Manipulation operations: derivation

Once comparison has been carried ou, one needs afew manipulation ogerationsin order to make
further stepstowards consensus. Basically, manipulation operations shoud enable the modifica
tion d existing definitions. But as arguments and endarsements rest on links between terms and
definiti ons, modifying adefinition could have an unpedictable dfect onthem. To avoid this St-
uation, we dedded to forbid changes on existing cefinitions, so every operation must be dore
either onanew version d an existing cefinition a onacompletely new definition (both are ba-
sically a apy of the original definition). In ather words, ore can say that all manipulations op-
erations are grouped uncer the “derivation” label.

A derivation isanew definition which is created from an existing definition byeither

» modifyingthe name and/or the value of one or more of its charaderistics, or
» adding ore or severa new characteristics, or
* removing ore or several characteristics.

A derivation can either be considerated as a new version d the origina definition a asa
completely new definition. (A new version d adefinitionstil | refersto the same cncept, where-
as a new definition corresponds to a new concept.)

Derivation can aso be carried ou from two (or more) definiti ons by:

e conjunction
A conjunction of two definitions A and B is a new definition that possesses all their shared
charaderistics. This operation depends on the difference between A and B that is chosen.

Let D OA(A, B) and let D™ be the modificationthat is obtained by removing bdh the elements
with a[+] label andthe [-all] labels from D.

Conjunction d A and B depending an D isthe evaluation d D".



So conjunction corresponds to the removal of all the elements of A that arenot in B. If a cha-
raderisticisall R:K on ane side and R:K on the other side, all R:K is kept (this explains the
removal of [-all] labels)

e digunction
A disunction d two definitions A and B is anew definition that possesss all the dharacteris-
tics of both. This operation depends on the difference between A and B that is chasen.

Let D O A(A, B) and let D* be the modification that obtained by removing the [+all] and [-]
labelsfrom D. ([+] and [-all] labels are kept)

Disjunction of A and B depending onD is the evaluation of D™.

So disjunction corresponds to the aldition to A of all the dements of A that areonly in B. If a
charaderistic isall R:K on ae side and R:K on the other side, R:K is kept (this explains the
removal of [+all] labels)

The operations mentioned abowve can o course be combinated.
4.2.1 Examples
The foll owing examplesill ustrate the use of these operationsin typical cases.

In the next few diagrams, tisaterm, d isadefinition, pvisapoint of view, aisan argument
and eis an endasement.

Creation of a generic definition

Thecreation d ageneric definition consist in copyingadefinitionand removing some of its cha-
racteristics (characteristics that are |left aside must be thase that made the specificity of the orig-
inal concept).

t d pv

new defi nition\

t' d

Creation of a spedalied definition

Specidizationisthe oppaite to generalizaion: anew definitionis creaed, bu new charac
teristics are added to the original definition (instead of removed). In bah cases (generalization
and specialization), anew term (t') will perhaps be necessary to designate the new generic con-

cept (d).

Spliting adefinition that represents two concepts

When it appeas that a definition daesn’t correspondto a single concept (i.e. two concepts have
been mixed together), it is necessary to separate them. In this case, ore culd create a new ver-
sion(d") inwhich therewould only bethe charaderisticsthat correspondto theterm (t) and crea
te anew definition (d") with the other characteristics.



t d pv

new. new . .
version - \fﬂnmon
y

d d" t"

Creation of a shared generic definition

The aeation d a shared generic definition for two ar more definitions can be dore using con
junction. The new definition possesses all the shared characteristics of the basic definitions. A
new term (t”’) will probably be needed to name the new concept (d”).

t d"

dll
new —
/ definition / \
inheritanc
d d

t d d t'

Creation of a shared spedalized definition

Digunction can be used to create ashared specific for two or more definitions, that is a mncept
(d”) that inherits all the characteristics of the basic definitions.

t d d t! -
inheritanc
\/Qee\flivnition
t d" d"
4.3 Arguments and endor sementsinheritance

When ore of the above-described operations resultsin the creation d a new definition version,
one annot asume that the aguments and endarsements which are &tached to the original link
are till valid for the new one.

The greater d(A, B), which represents the distance between the old and the new definition,
the less likely arguments and endarsements wil |l be valid. So we dhase to weight arguments and
endasement to enable distinction between thase which are inherited and those that are spedfic
to alink.



Weighting is:
o 1for specific aguments and endarsements,
» 1/1+d(A, B) for inherited arguments and endarsements.

A term
1 1 1

& + & - e +

Y

B

A A A
inherited

Remark: for the following versions (i.e. from the third version), it is alwaysthe A from the
basic definition that istaken into accourt for the weighting cdculation. Thusthe weight deaess-
es progressvely.

5 Use of the Conceptl BIS model

5.1 The collective creation process

The ConceptIBIS model isintended to be used as described below for the coll aborative building
of aterminological concept base.

1) Termsand dcefinition creaion, withou constraints. In principle, each link between a
term and a definition shoud have & least one agument to enable a onstructive dis-
cusgon.

2) Dédliberations: participant can show their agreement or disagreamnent on the links by
creating aher arguments or endarsements.

3) Anaysis. comparison d the definitions to identify consensus and dvergence.

4) Resolution: attempt to reach consensus where there ae anflicts, by wsing the differ-
ent operations defined previously. Arguments and endarsements can gve indications
that help making dedsion. This phase shoud be caried ou under supervision d an
administrator. (see 5.2

5) Removal of the uselessor incorrect definitions.

If there ae many dfferent definitions for each term, it may na be possible to go forward
linearly. One must iterate onthe deliberation, analysis and resolution phases (2, 3,4). Eachtime
amanipulation qoerationis applied, anew version a anew definitionis created. This one must
be compared with the remaining ores. Then comparison can lead again to a manipulation oper-



ation, and so on.Moreover, we have to remember that a cncept base must be lively to keep in
touch with reality. The entire processisthen also iterative.

5.2 Role of the resolution administrator

Typicdly, theadministrator could beaterminodogist. Terminoogistsareakind d knowledge en-
gineas. They can ad as more neutral referees than experts because they are nat involved in the
field. (Termindogists often have alingustic badkground Terminoogicad work usualy begins
with going througha field's reference texts in order to identify the specific terms. After that,
terms are organized in a hierarchy called “domain tree”. But this domain tree can also be built
progressively. Both kind of situations can be suppated with Conceptl BIS: termsand definitions
can be aeated independently and sorted to a hierarchy afterwards; or, terms can be inserted in
the domain tree immediately after their creation. It is up to the administrator to decide when to
gointo the next phase of the process(or when to begin anew iteration).

Storing the discusson (as arguments) together with terminoogical data not only alows to
remember how definitive definitionwere diosen but it also gvesadditional informationto users.
It thusjustify the fact that definitions can’t be removed (even nonconsensual definitions are not
removed as they represent a part of the discusson). Definition removal shoud havever be al-
lowed to the administrator of the concept base so that he auld correct important errorsthat could
disrupt operations. Arguments and endarsements are particularly useful during the concept base
building phese. They help users to make a choice between the differents propasitions especially
when nore of them has been validated yet. They also help the administrator to carry out valida-
tion.In atraditional terminologicd concept base, it isnat always compulsory to achieve ansen-
susonall definitions. But if the ConceptlBIS model is used to define objeds for an information
system, it would bereally desirableto have, at theend d the process only onedefinitionfor each
term, that is even if the other definitions are not removed, the one that is chosen must have adis-
tinction mark (for example aspecia endarsement by the administrator).

53 Points of view and conflicts resolution

Points of view are meant to enable definition conflicts resolution. They can also be used to pu
together definitions for which atype of users may have interest in.

The mncept base is in a coherent state when, for each term, we have & most one airrent
definition per paint of view. (including the default point of view).

Remark: acurrent definitionisthelast version d a definition.

When a“two dfferent definitionsfor asingleterm” type conflict occurs, there arethree pos-
sibilitiesto solveit:

» Consensus: only ore definitionis kept. For that purpose, ore can either remove one of
them or crede a new one that combines the two basic definitions.

» Contrast: one accepts that the two definitions correspondto two dfferent concepts (for
example when the definition are contradictory). One has then to create anew term for
one of the definitions. So, ore comesto the “two dfferent termsfor two dfferent con-
cepts’ situation.

» Different points of view: the two definitions are kept but each oreislinked to adiffer-
ent point of view.

Inthe ase of “two dfferent termsfor asingle definition”, one can choose one of the follow-
ing solutions:



» Correspondence one almitsthat the two terms can be used equally. A synonym link is
then creaed between them.

* Consensus: only ore of the two termsis kept, the other is removed.

» Contrast: the two terms have different meanings, thus a new definition is creaed for
one of them.

Remark: We use the terms: “conflict”, “consensus’, “corresponcdence” and “contrast” in the
same way as Shaw and Gaines [Sha89] (seetablein section 1.2

For the ancept base to bein a wherent state all the conflicts must have been solved using
one of the solutions described abowe, that is the resolution prase must be finished.

6 Conclusion

In this paper, we presented a multi point of view model that is agood fase for the creation d a
tool aimed at the llective building d a amncept base. It enablesto resolution d term-definition
corflicts by integrating a wllaborative part from IBIS in aknowledge model. The most impor-
tant isthat ConceptIBIS allows cortfli ct resolution withou impasingto gve priority to only one
point of view. ConceptlBIS can be seen as a concept base with advanced newsgroups functions.

We ae currently testing ou comparison function, aswell as other operations onthe * Furni-
ture” concept base! developed with the ConcepTerm project. Simultaneously, we are beginning
the implementation d a system based onour ConceptlBIS model. This system will be used by
trandators, terminoogists and field specialists for creating aterminological concept base while
exchanging terminological information.
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