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1 INTRODUCTION.

IDHS (Intclligent Dictionary Help System) is
conccived as a monolingual (explanatory) dictionary
systcm for human usc (Artola & Evrard, 92). The fact
that it is intended for people instcad of automatic
processing distinguishes it from other systemns dealing
with scmantic knowledge acquisition from
conventional dictionarics. The system provides various
access possibilitics to the data, allowing to deduce
implicit knowledge from the cxplicit dictionary
information, IDHS deals with rcasoning mcchanisms
analogous to thosc uscd by humans when they consult
a dictionary. Uscr level functionality of the system has
been defined and is partially implemented.

The starting point of IDIIS is a Dictionary Databasc
(DDB) built from an ordinary Freach diclionary.,
Meaning definitions have becn analyscd using
linguistic information from the DDB itsclf and
interpreted to be structurcd as a Dictionary Knowledge
Base (DKB). As a rcsult of the parsing, diffcrent
Iexical-semantic relations between word senscs are
cstablished by mcans of semantic rules (attached to the
paticrns); this rules arc used for the initial construction
of the DKB.

This paper describes the knowledge representation
model adopted in IDHS to represent the lexical
knowledge acquired from the source dictionary. Once
the acquisition process has been performed and the
DKB built, some enrichment processes have been
exccuted on the DKB in order to cnhance its
knowledge about the words in the language. Besides,
the dynamic exploitation of this knowledge is made
possible by means of specially conceived deduction
mechanisms, Both the enrichment processcs and the
dynamic deduction mcchanisms arc bascd on the
cxploitation of the propertics of the lexical scmantic
relations represented in the DKB.

In the following scction an overview of IDHS is
given, Scction 3 bricfly presents the process of
construction of the DKB. The knowledge
representation model and the enrichment mechanisms
arc fully described in scctions 4 and 5. Scction 6
describes some inferential aspects of the system.
Finally, in scction 7, some figures about the sizc of the
prototype built arc prescnted.

2 THE IDHS DICTIONARY SYSTEM.
IDIIS is a dictionary help system intended to assist a

human uscr in language comprchension or production
tasks. The system provides a sct of functions that have
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been inspired by the dilferent reasoning proccsses a
human user performs when consulting a conventionat
dictionary, such as dcfinition queries, search of
alternative definitions, differences, rclations and
analogics between concepts, thesaurus-like word
scarch, vcrification of concept propertics and
interconceptual relationships, ctc. (Arregi ef al., 91),

IDIIS can be scen as a repository of dictionary
knowledgce apt to be accessed and exploited in scveral
ways. The system has been implemented on a
symbolic architecturc machine using KEE knowledge
cugincering cnvironment.

Two phases arc distinguished in the construction of
the DKB. Firstly, infonmation contained in the DDB is
uscd to produce an initial DKB. General information
about the cntries obtained from the DDB (POS, usage,
cxamplcs, ctc.) is conventionally represented
—attributc-valuc pairs in the frame structurc— while
the scmantic component of the dictionary, i.c. the
definition scntences, has been analysed and
represented as an interrelated set of concepts. In this
stage the relations cstablished between concepts could
still be, in some cascs, of Iexical-synlactic nature. In a
sccond phase, the scmantic knowledge acquisition
process is compleied using for that the relations
cstablished in the initial DKB. The purposc of this
phase is to perform lexical and syntactical
disambiguation, showing that scmantic knowledge
about hicrarchical rclations between concepts can be
determinant for this.

3 BUILDING THE DICTIONARY KNOWLEDGL
BASE.

The starting point of this systcm is a small
monolingual French dictionary (Le Plus Petit
Larousse, Paris: Librairic Larousse, 1980) consisting
of ncarly 23,000 scases rclated to almost 16,000
cntrics. The dictionary was recorded in a relational
databasc: the Dictionary Databasc (DDB). This DDB
is thc basis of cvery empirical study that has been
developed in order to design the final model proposcd
for representation and intelligent cxploitation of the
dictionary.

The definition sentences have been analysed in the
process of transformation of the data contained in the
DDB to produce the DKB, The analysis mcchanism
uscd is bascd on hicrarchics of phrasal pattcrns
(Alshawi, 89). The scmantic structurc associated to
cach analysis pattern is cxpresscd by means of a
Semanlic Structure Construction Rule (SSCR). The



process of construction of the DKB is automatic and
bascd on these SSCR's (Artola, 93).

The interconceptual lexical-scmantic relations
detected from the analysis of the source dictionary are
classificd into paradigmatic and syntagmatic. Among
the paradigmatic rclations, the following have been
found: synonymy and antonymy, taxonomic rclations
as hypernymy/hyponymy —obtained from definitions
of type "genus ct differentia”—, and taxonymy itscl{
(expressed by means of specilic relators such as sorte
de and espéce de), meronymy, and others as gradation
(for adjectives and verbs), cquivalence (between
adjectives and past participle), factitive and rellexive
(for verbs), lack and reference (Lo the previous sense).
Whereas among the syntagmatic relations, i.e. those
that relate concepts belonging to ditferent POS's,
derivation is the most important, but also relationships
between coneepts without any morphological relation
as case relations, attributive (for verbs), lack and
conlormity have been detected.

The hicrarchics created have already been used to
parse all the noun, verb, and adjective definitions in
the DDB. The hicrarchy devoted to analyze noun
definitions is forined with 65 patterns, 49 differcnt
patierns have been delined o anatyze verb definitions,
and 45 for adjectives. Although it is a partial parsing
procedure, 57.76% of noun definitions, 79.8% of verbs
and 09.04% of those corresponding o adjectives have
been totally "caught" in this application. Howcever,
with this technique of partial pacsing, the parsc is
considered successful when an initial phrase structure
is recognized, which in general contains the genus or
supcrordinate of the defined sensc. This is not so for
the case of lexicographic meta-language constructions
(specific relators), whose corresponding semantic
structure is built in a specific way and which deserve
also specific patterns in the hicracchies.

4 REPRESENTATION OF THE DICTIONARY
KNOWLEDGE: THIE DKE.

As we have just scen, the knowledge represcnlation

scheine chosen for the DKB of 1DILS is composed of

three clements, cach of them structured as a different

knowledge basc:

< KB-TIHESAURUS is the representation of the
dictionary as a semantic nelwork of {rames, where
cach frame represents a one-word concept (word
sense) or a phrasal concept. Phrasal concepls
represent phrase structures associated to the
occurrence of concepts in meaning definitions,
Frames —-or units--- are interrclated by slots
representing Iexical-semantic relations such as
synonymy, taxonouic rclations (hypernymy,
hyponymy, and taxonymy itsclf), mcronymic
relations (part-of, clement-of, sct-of, member-of),
specilic relations realised by mceans of mela-
linguistic relators, casuals, cte. Other slots contain
phrasal, meta-linguistic, and general information.

¢ KB-DICTIONARY allows access from the
dictionary word Icvel (o the corresponding concept
Ievel in the DXB. Units in this knowledge basc
represent the entrics (words) of the dictionary and

are directly linked to their concspondmg scnses in
KB-THIESAURUS.

» KB-STRUCTURES contains meta-knowledge
about concepts and relations in KB-DICTIONARY
and KB-THESAURUS: all the different structures
in the DKB arc dcfined here specifying the
corresponding slots and describing the slots by
means of facets that specify their value rangcs,
inheritance modes, etc. Units in KB-THESAURUS
and KB-DICTIONARY are subclasscs or instances
of classes defined in KB-STRUCTURES
Fig. I gives a pactial view of the three knowledge

bases which form the DKB with their correspondent

units and their inter/intra relationships.

In the KB-THESAURUS, some of the links
representing lexical-semantic relations are created
when building the initial version of the knowledge
basc, while others are deduced later by mecans of
specially conceived deduction mechanisms,

When a dictionary cutry like spatule I' 1: sorte de
cuiller plate (a kind of flat spoon) is treated, new
concept units are created in KB-THLESAURUS (and
subsidiarily in KB-DICTIONARY) and linked io
others previously included in it. Due to the clfect of
these links new valucs for some properties are
propagated through the resulling taxonomy.
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Fig. 1.- 'The Dictionary Knowledge Basc.

= -SUBCLASS link

« -« MEMBER-OF link (fustance)

(1) Taxonomic Relation: ITYPERNYM/HYPONYM

(2)  Specitic {meta-linguistic) relation: SORTE-DE /SORTE-DEAINY
(KIND-OF/KIND-OF+INV)

(3)  CARACTERISTIQUE /CARACTERISTIQUL+INY
(PROPLERTY/PROPERTY+INV) retation

(4)  MOTS-ENTREE /SENS (ENTRY-WORD / WORL-SENSE) refution

In the example, although it is not explicit in ibe
definition, spatule is "a kind of" ustensile and so it will
inherit some of its characteristics (depending upon the
inlieritance role of cach attribute). Ifg. 1 also shows
the types ol concepts used: spatule I'1 and cuiller 11
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arc noun definitions and considercd subclasscs of
ENTITIES while plat I { (an adjective) is a subclass of
QUALITIES. The phrasal concept unil represcnting
the noun phrase cuiller plate is treated as a hyponym
ol its nuclear concept (culler I'1).

4.1 KB-STRUCTURES: the meta-knowledge.

This knowledge base reflects the hicrarchical
organisation ol the knowledge included in the DKB,

We will focus on the LKB-STRUCTURES class

which defines the data types used in KB-
DICTIONARY and KB-THESAURUS, and that
organiscs the units belonging to these knowledge bases
into i taxonomy.

Slots  defined in KB-STRUCTURIES have

associated aspects such as the value class, the
inheritance role deteomining how values in children's
slots are calculated, and so on, Each lexical-semantic

relation

represented by an attribuie or slot— has its

own inheritance role. For instance, the inheritance role
of the CARACTERISTIQUE rclation states that every
congept inherits the union of the values of the
hypernyms for that relation, while the role defined for
the SYNONYMIES relation inhibits value inheritance
from a concept Lo its hyponyins.

The subclasses defined under LKB-STRUCTURES

are the following:

°

e

LENTRILES, that groups dictionary entrics belonging
to KB-DICTIONARY;

DEFINITIONS, that groups word scnses classified
according to their POS;

REFERENCES, concepts created in KB-
THESAURUS duc to their occurrence in definitions
of other concepts ("definitionless™);

CONCEPTS, that groups, under a conceptual point
of view, word schses and other conceptual units of
KB-THESAURUS.

The classilication of conceptual units under this last

class is as follows:

TYPE-CONCEPTS correspond to Quillian's
(1968) "typc nodes”; this class is, in fact, likc a
supcrclass under which cvery concept of KB-
THESAURUS is placed. It is further subdivided in
the classes ENTITILS, ACTIONS/EVENTS,
QUALITUES and STATES, that classify diffcrent
types of concepts.

PHRASAL-CONCEPTS is a class that includes
concepts  similar to  Quillian's  "tokens”
—occurrences of type concepts in the definition
scnlenees—, Phrasal concepts are the representation
of phrase structures which arc composed by several
concepts with semantic content. A phrasal concept
is always buill as a subclass of the class which
represents its head (the noun of a noun phrase, the
verb of a verb phrase, and so on), and integrated in
the conceptual taxonomy. Phrasal concepts are
classificd into NOMINALS, VERBALS,
ADIECTIVALS, and ADVERBIALS.

For instance, Iplante I 1#3| is a phrasal concept (sce
Tiig. 2), subclass of the type concept Iplante I 11, and
represents the noun phrase “une plante d'ornement”.

 Tinally, the concepts that, after the analysis phase,
arc not yct completely disambignated (lexical
ambiguity), are placed under the class
AMBIGUOUS-CONCEPTS, which is further
subdivided into the subclasscs HOMOGRAPIIE
(c.g. Ifaculté 7 ), SENSE (lpanser I?1), and
COMPLEX (ldonncr I 5/61), in order to distinguish
them according to the level of ambiguity they
present,

The links between units in KB-THESAURUS and
KB-DICTIONARY arc immplemented by means of slots
tagged with the name of the link they represent. These
slots arc defined in the different classcs of KB-
STRUCTURES.

The representation model uscd in the sysiem is
made up of two levcls:

*  Definitory level, where the surlace representation of
the dcfinition of ecach scnse is made.
Morphosyntactic fcatures like verb mode, timc,
determination, cle. are represented by mcans of
facets attached to the attributes, The definitory level
is implemented using representational attributes.
Examples of this kind of attributes are: DEF-
SORTED, D E F-QUI, CARACTERISTIQUE and
AVEC,

¢ Relational level, that reflects the relational view of
the lexicon. It supports the deductive behaviour of
the sysiem and is made up by mcans of relational
attributes, that may cventually contain deduced
knowledge. These attributes, defined in the class
TYPE-CONCEPTS, arc the implementation of the
intcrconceptual relations: ANTONYMES, AGENT,
CARACTERISTIQUE, SORTE-DIE, CE-QUI, clc.

4.2 KB-DICTIONARY: from words to concepts.

This knowledge base represents the links between cach
dictionary entry and its senscs (sce link 4 in Fig. 1).

4.3 KB-THESAURUS: the concept network.

KB-THESAURUS stores the concept network that is
implemented as a network of frames, Each node in the
net is a frame that represents a conceptual unit: one-
word concepts and phrasal concepts.

The arcs intcrconnect the concepts and represent
lexical-semantic relations; they are implemented by
means of frame slots containing pointers (0 other
concepts. Hypernym and hyponym relations have been
made explicit, making up a concept taxonamy. These
taxonomic relations have been implemented using the
cnvironment hicrarchical relationship, in order to get
inheritance automatically.

IL.ct us show an cxample. The representation of the
following dcfinition

géranium I 1: une plante d'ornement



requires the creation of two new couceptual units in
THESAURUS: the onc which corresponds to the
delinicndum and the phrasal concept which represents
the noun phrase of the delinition. Morcover, the units
which represent plante and ornement are to be created
also (I they have not been previously created because
their occurrence in another definition),

Let us suppose that three new unils are created;
lgéraniom [ 1, Iplante 1 1#3] and lorucment I 1.

Adtributes in the units may contain facets (attribules
for the attributes) uscd in the definitory level to record
aspects like determination, geure and so on, but also to
cstablish the relations between definitory attribuies
with their corresponding relational, or to specify the
certainty that the value in a representational attribute
has to be "promoted (o a corresponding relational (sec
below the case of the slot DE in Iplante T T#31).

Following is given the compaosition of the frames of
these three units at the delinitory level of
representation (slots are in small capitals whercas facet
identiticrs are in italics):

lpéraninm I 11

MEMBER.OF: NOMS
GROUPE-CATEGORIEL: NOM
CIASSE-ATIRIBUT: INFO-GENERALE
SFINITION: "une plante d'ornement”
ATTRINUT: INFO-GENERALE
DEF-CLASSIQUE: Iplante T 1#3|

CLASSE-ATTRIBUT: DEFINITOIRES

DETERMINATION: UN

GENRE: F

RELATIONNELS-CORRESPONDANLS: DEFINI-PAR
Iplante I 1431

SUBCLASS.OF: Iplante 1 1
MEMBER.OF; NOMINALLS
TEXTE: “plante d'ornement”

CLASSE-ATIRIBUL: INFO-GENERALL
DL lornement I 1

CIASSE-ATTRIBUT: SYNTAGMATIQUES

RELATIONNELS-CORRESPONDANTS: ORIGINE, POSSESSEUR,

MATIERE, ORIECTIF

OBJECTIV: 0.9

lornement I 11
MEMBER.OF: REFERENCES

Before showing the representation ol these units at
the relational Tevel, it has to be said that after the initial
DKDB has been built some deductive procedures have
been exceeuted: ¢.g. deduction of inverse relationships,
taxonomy formation, ctc. It is (o say that in Tig. 2,
where the relational view is presented, the relations
deduced by these procedures are also represented.

The conceptual units in THESAURUS are placed in
two layers (sce Vig, 2), recalling the two planes of
Quillian, The upper layer corresponds to type concepts
wlhiereas in the lower phrasal concepts are placed.
Esvery phrasal concept is placed in the taxonomy
dircetly depending from its nuclear coneept, as a
hyponym of it.

It is interesting to notice in the figure the relation of
conceptual  equivalence established between
lgéranium 1 11 and Iplante 1 1#3] (link labelled (3)).
These wnits represent, in fact, the same concept
because Iplante I 1#31, standing for “une plante
d'ornement”, is (e definition of lgéraninm 1 11

% IR
(1) Taxonomic relation:
Iy HYPERONYMIAYPONYME
) (2) OBIECHTFIORTECTIFINY
[ yolante T11] (3) DEFINE-PARDIEINITION-DI

s ] oA
ig. 2. Relational view of the concept lgérauiom 1 1
(in the THESAURUS net),

The {rame of lgéraniwm I 1 at the relational level of
representation takes the following aspect, once the
relational attributes have been (partially) completed:

lgéranium ¥ 1)
SUBCLASS OF: ENTITES, Iplante I 11
MEMBER.OF: NOMS
AVEGORIEL: NOM
TTRIBUT: INFO-GENERALE
TEXTE-DEFNITION: "une plante d'orpement”
CLASSE-ATIRIBUL: INFO-GENLRALE
DEF-CLASSIQUE: iplante T 1#31
CIASSE-ATIRIBUL: DEVINITOIRES
DETERMINATION: UN
GENRE: I
RETATIONNELS-CORRESPONDANIS: DEFINI-PAR
DEFINI-PAR: Iplante 1 1131
CIAS. TRIBUT: REIATIONNELS
-CORRESPONDANLS: DEFINITION-DE
lornement 1 1
TTRIBUT: REIATIONNELN
INVERSES-CORRFSPONDANTS: OBIECTIF4INY

1.t us show now another example. It is the case of
two definitions stated by mcans of two different
stereotyped formulac belonging to the lexicographic
meta-language. Many verbs in the LPPL are defined
by means of a formula beginning with “rendre” and
many nouns with one beginning with "gui”. The
definitions sclected for this example correspond to the
entvics publier I 1 aud ajustenr I'1, which are
represented at the definitory level using the meta-
language attributes DEISRENDRE and DEF-QUI
respectively:

publier I 1: rendre public

ajustenr I 1: qui ajuste des pieces de métal

The frame corresponding to Ipublier T 11 is the
following:

Ipublier I 11

MEMBER.OF: VERBES

GROUPE-CATEGORIEL: VERBIE
CIASSE-ATIRIRUL: INFO-GENERALE

TEXTE-DEFINITION: "rendre public”
CIASSE-ATTRIBUL: INFO-GENERALE

DEF-RENDRE: Ipublic I 1}
CIASSE-ATTRIBUL: DEVINITOIRES
REIATIONNELS-CORRESPONDANIS: RENDKE

where it can be scen that no phrasal concept is
involved because the link (DE-RENDRE) s
cstablished dircctly  between Ipublier I 1l and

h4y
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Ipublic I 1L, However, in the case of the definition of
ajusteur I 1, two phrasal concepts are crcated: the
attribute DEF-QUI points to the phrasal concept lajuster
[ 1#11, representing "ajuster des piéces de métal”, and
this phrasal concept, in lurn, has a syntagmatic
attribute (OBJET) pointing to a nominal that represents
"picce de métal”, Lct us show the frames involved in
this last case:

lajusteur I 11
MEMBER.OF: NOMS
GROUPE-CATEGORIEL: NOM
CIASSE-ATTRIBUT: INFO-GENERALE
TEXTE-DEFINITION: "qui ajuste des piéces de métat”
CLASSE-ATTRIBUT: INFO-GENERALE
DEF-QUI: lajuster I 1411
CIASSE-ATIRIBUT: DEFINITOIRES
MODE: IND
ASPECT: NI
TEMPS: PRES
PERSONNE: 3
REIATIONNELS-CORRESPONDANTS: QUI
{ajuster ¥ 1
SUBCLASS.OF: lajuster 1 1}
MEMBER.OF: VERBALLS
TEXTE: "ajuster des picces de métal”
CLASSE-ATTRIBUT: INFO-GENERALE
OBJET: Ipicee I 1421
CIASSE-ATTRIBUT: SYNTAGMATIQUES
DETERMINATION: UN
NOMBRE: PL
RELATIONNELS-CORRESPONDANTS: THEME
Ipicee K 1#21
SUBCLASS.OF: Ipitce I 1
MEMBER.OF: NOMINALES
TEXTE: "pitce de métal”
CLASSE-ATIRIBUL: INFO-GENERALE
DE: Inétal T 1
CIASSE-ATIRIDUT: SYNIAGMATIQUES
RELATIONNELS-CORRESPONDANTS: ORIGINE, POSSESSEUR,
MATIERE, OBIECTIF
MATIERE: 0.9

Frequently, phrasal concepts represent "unlabelied”
concets, i.c., they indeed represent coneepts that do
not have a significant in the language. For instance,
there is not, at least in French, a verbal concept
meaning ‘ajuster des piéces de métal’ por a noun
meaning piéce de métal’. However, this is not the casc
of the phrasal concepts that are linked to type concepts
by mceans of the relation DEFINI-PAR/DEFINITION-DE,
beeawnse there, the phrasal concept is, in lact, another
representation of the concept being defined (see above
the example of the definition of géranium I' 1), In the
representation modcel proposed in this work, phrasal
concepts denote concepts that are typically expressed
in a periphrastic way and (bat do not have neccssarily
any cortesponding cntry in the dictionary!,

Another interesting point related to the creatiou of
these phrasal concepts is the maintenance of dircct
links between a concept and all the occurrences of this
councept in the definition sentences of other concepts. It

1 This could be very interesting also, in the opinion of the authors, in a
mullilingual envirorment: it is possible that, in wiother language, the concept
equivalent to that which has been represented by the phrasal concept
Ipidce I 1H2) has its own siguificant, a word that denotes it. In this case, the
phrasal concept based representation may be useful to represent the
cquivalence between both concepts.

gives, in fact, a virtual sct of usage cxamples that may
be uscful for different functions of the final system,

5 ENRICHMENT PROCESSES PERFORMED
ON THE DKB.

In this scction the enrichment processcs accomplished
on the DKB arc explaincd. Two phases are
distinguishcd: (a) the enrichment obtained during the
construction of the initial DKB, and (b), where
different tasks concerning mainly the cxploitation of
the propertics of synonymy and taxonymy have been
performed.

5.1 Enrichment obtained during the construction of
the initial DKB.

KB-THESAURUS itsclf, rcpresented —as a
network— at the relational level, can be considered an
cnrichment of the delinitory level because, while the
DKDB was built, the following processes have been
performed:

+ Values coming from the definitory level have been
promoted Lo the relational level,

*  Valucs coming from the unit which represents the
definicens  have been  transferred to  the
corresponding definiendum unit.

« The maintenance of the relations in both directions
has been automatically guaranteed.

* The concepts included in REFERENCES have been
dircetly related to other concepts.

= The taxonomy of concepts has been made explicit,
thus obtlaining value inheritance.

5.2 Second phase in the enrichiment of the DKB.

Several processes have been carried out in order to
infer new facts to be asserted in the DKB2, The
cnrichment obtained in this phasc concerns the two
following aspects:

s Exploitation of the propertics of the synonymy

(symmctric and transitive).

e Enlargement of the concept taxonomy bascd on
synonymy.

Another aspect that has been considered to be
cxploited in this phase is that of disambiguation. The
usc of the Iexical-semantic knowledge about
bicrarchical relations contained in the DKB can be
detcrminant in order to reduce the level of lexical and
syntactical ambiguity3. Heuristics based on the
taxonomic and synonymic knowledge obtained
previously have been considercd in this phasc. Some
of them have been designed, implemented and
cvaluated in a sample of the DKB.

2 By means of rules fired following a forward chaining strategy.
3 Lexical ambiguity comes from the definitions themselves; syntactical
ambiguity is due mainly to the analysis process.



6 INFERENTIAL ASPLCTS:
DEDUCTION OF KNOWLEDGE.

DYNAMIC

Dynamic acquisition of knowledge deals with the
knowledge not explicitly represented in the DKB and
captured by mecans of especially conccived
mechanisms which are activated when the system is to
answer a question posed by the user (Arregi ef al., 91).
The following aspects arc considered:

« Inheritance (concept taxonomy).
+ Composition of lexical relations.

« Links between concepts and relations: uscrs arc
allowed o usc actual concepts to denote
relationships (and not only primitive relations).

» Ambiguity in (he DKB: trcatment of remaining
unceriainty.

In the following, some aspects concerning (o tie
sccond point will be discussed.

In IDIILS, the relationships among the diflerent
lexical-semantic relations can be casily expressed in a
declarative way, It is the way ol expressing these
relationships that is called the composition of lexical
relations, Trom an operative point of view, this
mechanisim permits the dynamic exploitation —under
the user's requests— of (the propertics of the lexical
relations in a direct manaer. IU s, in fact, a way of
acquiring implicit knowledge from the DKB.

The declarative aspect of the mechanism is based
on the definition of wiples: cach kiple cxpresscs a
relationship among ditferent lexical-scmantic relations.
These triples have the form (Ry Ry K3q), where Ry
represents a lexical relation®, The operative effect of
these declarations is the dynamic creation of
trausitivity rules bascd on the triples stated. The
general form of these rules is the following:

X Ry Yand Y Ry Z then X Ry 7

When the value(s) of (he attribute Ry are asked, a
reading demon (attached to the attribute) creates the
rule and fires the reasoning process with a backward-
chaining strategy. The deduced facts, il any, will not
be asserted in the DK, but in a temporary contest,

Yor instance, the problem ol transitivily in
meronymic relations (Cruse, 86; Winston ef al., 87)
can be casily expressed by stating the triple (PARTIL-
DE PARTIE-DE PARTIE-DE) bat not stating, for
instance, (PARTIE-DIE MEMBRE-DE PARTIE-DE), thus
cxpressing that the transitivity in the second case is not
truc. Iixamples of other triples that have been stated in
the system are:

e Combination of meronymic and non-meronymic
relations:

(PARTIG-DE LOCATIF LOCATIL)

(LOCATIE HYPERONYME LOCATIE)

(MEMBRE-DIE HYPERONYME MEMBRE-DIZ)

4 The result of the transitivity rule that will be created will be the deduction of
values (o Use Ry attsibute, The triples are stored ina fucet of Ry,

¢ Combination’ ol rclations derived from the
definition meta-language:
(CARACTERISTIQUE QUI-A POSSESSION)
(OBJECTIF CE-QUI OBJECTIF)
Explicit rules of Iexical composition can be uscd
when the general form of the triples is not valid. These
rules are uscd following the same reasoning stratcgy.

Tollowing is given the rule derived from the last
triplc and ouc instance of it. By means of this rule
instance, the fact that the purpose of a géranium is the
action of orner is deduced from the definitions of
géranium and ornement:

if XopJECiF Yand ;;; the objective of X is Y (entity)
Y CE-QuIZ, 335 Y "estce qui” Z (aclion)
then X onIeCrirZ, ;55 the objective of X is Z (action)

if Igéranium 1 11 opsECTiF lornement 1 11 and
lornement I 11 CE-QuIilorner I 1
then  Igéranium I 1) OBIECTIF lorner I 11

7 TUE PROTOTYPE OF IDIIS: SIZE OF THE
DKB.

Following some figures are given in order o show
the size ol the prototype obtained after the initial
construction of the DKB. This proiotype containg an
important subsct of the source dictionary.

KB-DICTIONNAIRL: containg 2400 cutrics, each
one representing one word. KB-THESAURUS
contains 6130 conceptual units; 1738 units of these are
phrasal concepts. In this K13 there are 1255 ambiguous
concepts. Once (he initial construction phase was
finished, 19691 rclational arcs -——interconceptual
relationships-— had been established.

Aller the enrichment processes, the number of
relational links have been incremented up to 218(K)
(10.7%). It has been cstimated that, using the
mechanism of lexical composition, the number
interconceptual relations could reach an increment of
between 5 and 10%°,

8 CONCLUSIONS.

A frame-based knowledge repiesentation model has
been described. This model has been used in an
Intelligent Dictionary Help Sysiem to represent the
fexical knowledge acquired aotomatically from a
conventional dictionary.

The characterisation of the different interconceptual
lexical-semantic relations is the basis for the proposcd
model and it has been established as a result of the
analysis process carried out on dictionary definitions.

Several enrichment processes have been pedormed
on the DKB -—after the initial construction— in order
to add new facts to it; these processes arc based on the
cxploitation of the propertics of lexical-semantic
relations, Morcover, a mechanism for acquiring ——in a
dynamic way--- knowledge not explicitly seprescated

I Consideiiug only the st ol friples declared until now.
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in the DKB is proposed, This mechanism is based ou
the compoesition of lexical relations.
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