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in conceptual graph representations

Summary

We present here new developments of an earlier work bearing on the resolution of
metonymical references in representations expressed in the conceptual graphs formalism,
a semantic network like knowledge representation language. Resolving a metonymical
reference leads us to introduce in a representation, some part of a graph between the
metonymical referred concept and the one it really denotes. We tackle here the problem
which occurs when initially the metonymical concept is linked to some adjectival modifiers.

Subject area - Semantics, modifiers attachment, conceptual graphs

1 Problematics

Metonymy is a linguistic process allowing to use a term in place of another, the both being
linked with a necessary relation. For example in (a) the room appauds, the room is used as
an agent of applauds in place of the persons in the room, the necessary relation is content/
container.

At a conceptual level, Amghar & al. (1995) proposed a solution to cope with the resolution
of metonymical references (MR) in the conceptual graphs formalism introduced by J. Sowa
(1984). This solution consists in introducing some part of a graph, linking the metonymical
concept (the target concept, in the example the room) and the expected one (the source
concept, the persons in the room) on the basis of a type agreement between the source
concept type and the expected type for it, fixed by the argument type requirements in the
predicative structure expressed by the conceptual representation in question.

As soon as the target concept is free from any linguistic modification, restoring the source
concept completes the treatment. But when some modifiers are initially linked to the
metonymical concept, their (re-)attachments have to be considered in the new conceptual
structure obtained after the resolution of the MR.

We tackle here the problem of modifiers attachments and focus particularly on the case of
modifiers qualifying a metonymical concept.

The solution we propose here in conceptual graphs (CG) leads us to introduce a distinction
between conceptual information used to determine concepts, called the theme (i.e.
information used to refer concepts) and that one which is used to qualify them, called the
rheme (i.e. information which state some properties associated with concepts)’.

This distinction differs from that between description languages and assertionnal ones like in KL-ONE
and is closer to the one that is usually done in linguistics between theme and rheme (Mel’cuk, 1988)
or between old and new information in Thompson’s information-flow view of categories and
denotations, where adjectives and property concepts modify individuals in order to anchor them in

discourse (Thompson, 1988).
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As a side effect, the resolution of a metonymical reference results in the modification of the
current theme in the part of representation involved: initially the theme is the target concept
and it becomes the source one after the treatment. To agree with linguistic intuition, this
transformation has to be controlled by a rule in the aim to forbid to the source concept, the
new theme, to become metonymical itself, due to other semantic constraint bearing on i
For example, in (b) the red room is enthusiastic, the attributive adjectives red can modify
the concept room and the room is current theme, (i.e. red contributes to the determination
of the theme). The predicative adjective enthusiastic introduced by the copula is modifies
this theme which violates its type agreement and becomes so metonymical. After resolution
of this metonymy, a new theme is introduced as the persons in the red room, and (b) can
then be glossed as persons in the red room are enthusiastic.

The case of (c)(*?) the enthusiastic room is red appears to be problematic since it looks like
(b) but should be forbidden in the representation and it’s the aim of the preceding rule. The
concept room in the enthusiastic room is a metonymical reference to the enthusiastic persons
in the room and so after restoring this intended concept, it becomes the new current theme
and a gloss of (c) could be (*)The enthusiastic persons in the room are red, attaching red %
room, amounts to consider the enthusiastic persons as a metonymical reference to the
room in which are the enthusiastic persons and this is forbidden by the rule governing
theme.

The next section will introduce briefly the conceptual graph formalism and sketches the
foundations of the treatment of the metonymy proposed by Amghar & al (1995). Then we
will present the modifier attachment problem and finally, a solution we propose taking inte
account the resolution of metonymy is completed.

2 The treatment of metonymical references with Conceptual Graphs

Conceptual graph formalism (CG) is a semantic network like formalism with two types of
nodes: concept and relation nodes. In addition to the syntactic constraints expressed by the
grammar of the language which defines well formed graphs, CG provides a normative
apparatus which permits to express the semantic well-formedness of representations.
restricting graphs to those corresponding to possible situations for some application. This
normative apparatus includes a finite set of conceptual graphs, which constitutes the
canonical basis, and specialisation operations. The normative apparatus such defined allows
to determine whether a graph is canonical or not. A graph is said to be canonical when the
initial canonical base contains it, or when it is a derivable one from this base using the
specialisation operations. Figure 1 (a & b) below gives an example of a conceptual and &
canonical graph.
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[eat]-

-(agt)-[John :*x]
-(obj)->[APPLE]-(poss)->[John :*x]

Figure 1 (a) - a simple canonical graph which may be glossed John is eating his apple
(the introduction of the variable x aims to establish a coreference link)

[Action]-

-(agt)->[Animate]
-(obj)->[Entity]

Figure 1 (b) - a canonical graph which says that an action needs an animate for its agent
role and an entity for its object role

So it appears easy to express type requirement constraints put by predicative elements, like
verbs and adjectives, on their arguments and is so well suited for the detection and treatment
of MR.

In fact the treatment of metonymy consists in replacing a faulty metonymical concept (the
target concept) by the intended one (the source concept).

The faulty concept is picked out because it is the source of the conceptual conflict detected
thanks to the canonical base, i.e. the graph which contains the faulty concept isn’t canonical.
The expected concept takes the faulty one’s place in the graph and a link between this two
concepts is maintained. Thus the types agreement for the violated norm involved, is restored.
In the same mind Bouaud & al (1996) proposed also an algorithm to resolve MR. Figure 2
gives an example of the resolution of MR in the room applauds.

[applaud]-(agt)->[room]

Figure 2 (a) : the room applauds (before the resolution of the metonymy)

[person :{*}]-
<-(agt)-[applaud]
<-(obj)-[contain]-(loc)->[room :*x]
<-(meto1)-[room :*x]
Figure 2 (b) the persons in the room applaud (after the resolution of metonymy)
the special relation meto1 indicates the nature of the metonymical relation between the
persons and the room, it is container/content in our algorithm

3 The modifier attachment problem

We present here some aspects of the problem which occurs when some CG representation
contains modifiers on some concepts introduced initially by adjective in the utterance from
which the representation has been built. This problem occurs whatever is the language, but
it instantiates differently depending on the specific language. So we will often take our
examples from French, giving word by word translation for them when there are no
immediate corespondent in English.
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Conceptual graphs representations are primarily semantic representations and, as such,
describe some states of facts which could be considered, as being independent from the
specific language forms used to express them initially. Falling within semantics CG
representations have to be unambiguous (see (Mel'cuk, 1988) for a characterisation of a
semantic level of description of the content about this, for example). So a CG representation
corresponds to a semantic level of description and the attachment of information considered
as a modifier in some conceptualisation should appear as being solved. The conceptual
attachment of an adjective to the qualified noun, depends in particular on its semantic.
Moreover the discrepancy between semantic and syntactic dependencies occurs in many
languages as note (Mel’cuk, 1988). For example, in un silence confus de I'enfant (the child
confused silence) and une plainte confuse de I'enfant (the child’s confused whine ) the
adjective confus is morphologically and syntactically dependent on silence and plainte, while
being linked semantically to I'enfant.

Zuber (1989) proposed some semantic interpretation for. French comparative adjectival
predicates such as mauvais, bon, curieux; fameux (old, bad, good, , curious, famous, etc.)
which give us some tracks to cope with their attachment. The meaning of this kind of
adjectives varies depending on their relative positions with respect to the nominal phrases
they qualify : precisely, their semantics depends on the fact that they occur, in French,
before or after the nominal phrase. In fact, what is interesting for us here, is not the incidence
of the position of the adjective on its interpretation per se?, but the different types of
attachment this permits to illustrates.

In French, this type of adjectival phrases may be interpreted as affecting, either what is
presupposed by-the nominal phrase they qualify (the presupposed meaning), either the
immediate or asserted meaning of the nominal phrase they qualify, or the whole verbal
phrase attached to substantives.

In the first case the notion of presupposition of a-nominal phrase is opposed to the asserted
part of its meaning and has to be roughly understood as the general type to which belongs
the nominal in question : for example, to be a musician presupposes to be a person in the
sense that musicians are persons, and it is the same for boxers, groom, politicians or writers
and the asserted meaning is to be a boxer, a groom, a politician or a writer as such. So in un
vieux boxeur (an old boxer) the use of vieux/old may express an old person who practices
box or a person who practices box for a long time Both may occur when the adjectival
phrase (AP) occurs before the nominal phrase (NP).

When the AP is after the NP it modifies the presupposed part of the meaning of the NP. For
example, un boxeur vieux [a word to word translation (*)a boxer old] is an old person who
practices box and un étudiant vieux [(*)a student old] is a student who is an old person.
For non comparative adjectival such as marié (married), the attachment is simpler than for
comparative ones since Jean est un étudiant marié (john is a married student) leads to Jean
est un étudiant et Jean est marié (John is a student and John is married) and the attachment
may be made on the genus type of étudiant (student) if the corresponding concept is a
definite type. .

Some adjectives such as future, ancient, nuclear, preceding etc. cannot be attributive. For
example the ancient (future, preceding) president but (*) the president is ancient (future,
preceding ) a nuclear plant (technology) but (*) the technology is nuclear. Here, the nature
of the relation between the adjective and its argument is not the same as between pink and
elephant in a pink elephant.

2Note that it has to be considered for a generation task in French.
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Having something like ‘ancient’ as an ‘attribute’ of ‘president’ corresponds to a syntactic and
not conceptual attachment. What is required in this case is a conceptual representation
corresponding to the person who has been a president.

The attachment of a concept corresponding to an adjective to the one corresponding to the
noun it qualifies, is not so easy as it may appears at a first glance. Linking a modifier to an
entity by the relation ‘ATTR’ (attribute) ([entity]-(ATTR)->[attribute]) with an attribute
concept being the quality of an entity (Sowa, 1984) may be the final step of an attachment
problem. But we have often to deal with intermediate conceptual graph representations,
where the attachment corresponds roughly to a syntactic one whereas adjective attachment
depends on a lot of features and, it is the main purpose of this work, to cope with this problem
and particularly when the entity itself referred by the modified noun is not fixed as it is the
case for metonymical references.

4 Proposal

What is the hearth of our interest here is the modifiers attachment after the resolution of a
metonymical reference. The solution proposed by Amghar & all (1995) didn’t take into
account the modifiers and metonymical references like those in the example (1) below were
solved only on the basis of the constraints fixed by the verbal concept ( app/aud which need
a human animate concept as filler in its agnt relation in example (1))3.

The modifiers may appear in three ways: propositional, adjectival or adverbial but we focus
here only on the treatment adjectival modifiers and will only give the criterion which governs
the attachment in the case of propositonal modifier. Note that we only treat the case of
modifier attachment for nominal metonymies, since with verbal metonymies, attaching
adverbial modifiers is generally straightforward.

Some examples of the attachment problem our treatment copes with follows:
(1) the red room applauds
(2) the enthusiastic room is red
(3) the red room is enthusiastic

Each of these examples includes a metonymical reference and after its resolution and
restoration of the source concept which becomes the real theme, the modifier has to be
anchored to the relevant place. When the default attachment to the source concept can be
used there is nothing much to do. But in the case of examples (2) and (3), a problem occurs
for the attachment of the modifiers red and enthusiastic and we have to find a criterion which
may help us to solve it. More precisely, should we link the modifier (red/enthusiastic) to the
source concept (here, the person in the room) or to he target one (the room)? the solution here
is coming from the fact that red can qualify room but not person, contrasting in that with
enthusiastic.

The criterion we propose to solve this problem relies on the function an adjectival modifier
has, either determining or qualifying a concept, whether it has to be linked to target concept
in the first case (the initial faulty concept) or to the source concept (the restored correct one)
in the second case.

3Note that the modifiers could also be used to help the resolution of such metonymical references
reinforcing so the isotopic principle (Amghar et all 1995).
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Roughly speaking, the criterion encompasses the rule “Don’t go back over something that
has already been determined*, to introduce a qualification on it which throws back into
question the already made determination” and should be understood as: in case of a
metonymical reference, a previously made restoration of the source concept (and this is a
way to determine a concept), forbids the target one to be qualified if, due to this qualification,
it should have to be taken as metonymical and at its turn as referring the target concept.
Examples (4) and (5) illustrate this criterion.

(4) the wooden table left without paying the bill

(5) the table which left without paying the bill is made of wood
In (4) the theme is the wooden table and, after restoring the source concept, the real theme
appears to be the person which seats on the wooden table. Since its type agrees with the
agent filler type requirement for the predicate to pay there is no problem and the determined
concept person can fill the agent role of paying the bill.
In (5) solving the metonymical reference to the person who left without paying the bill, forbids
to qualify it as being made of wood, and in this case, our criterion which permits to reject the
associated representation since to be made of wood cannot qualify the current theme (i.e.
a person) without to be considered as a metonymical reference to the table at its turn.
Note that if we had (6)

(6) the table which left without paying the bill was discontented,
discontented would have been linked without problem to the current theme since in this case,
its type agrees with the modifier type agreement constraint associated with discontented.

A glance on the attachment algorithm

We consider here that in the initial faulty® graph the theme and the rheme® are already
distinguished and the algorithm begins after the resolution of a metonymical reference as in
(Amghar & all, 1995) with the source concept as. current theme.

Two cases are distinguished depending on the fact that the modifier has to be linked to the
target concept or to the source one. In the first case, since the modifier is initially attached
to the target, since it is the theme, there is nothing much to do, except to verify the conformity
of the resulting graph with the canonical basis. In the second case the modifier concept and
the relations pointing on it, have to be linked to the source concept and the metonymical
principle which govern theme changes has to be taken into account.

“Note that the determination makes somehow raises the problem of the granularity of the determination:
a red car can be a sufficient determination for a car, but in some context it could be considered as a
metonymical reference to those parts of the car which are qualified as red. In this case, car is a
metonymical reference to some part of the car relevant to be qualified as red as the bodywork or the
doors, for example. This is an instance of what Kleiber (1994) calls the integrated metonymy principle
which tells that in John is tal, tall qualifies the high of John and not John in its whole at least a certain
degree of determination. The presented examples correspond to the determination level which are
usually reasonably associated with them without introducing specific context. Note also that the
theme and the rheme may be each of divided into two parts: a sub-theme and a sub-rheme. We
must so provide a multi-level description in this case but we deliberately omit this problem here.

SRemember that a faulty graph is picked out on the ground of its non conformity with the
canonical basis.

5The problem of dividing the graph representing an utterance into two parts as the result of an
analysis process is not discussed here.
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