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ABSTRACT

We have wrikten a system that analyzes
and represents some texts. The baeic idea
which has guided us is that of "kopic" know-
ledge. In following the evelution of the topic
the system brings to the fore coherence rela-
tions. Therefore it permits us to understand
the sentences by integrating them in a context
(bottom-up process); at each step of the aps-
lysis, the existing context is & function of
the ;}:llraui-:uusly developed toples (top-down pro-
cess).

A frame network represents the topies.
These frames are relsted by hierarchical and
descriptive links. Thus, a text representation
is the set of frames instantiated on the basis
of either the sentences or the inferences made
by the system.

1 INTRODUCTION

People produce texts in order to achieve
certain goals and much of the comprehension
process is a matter of deducing the author's
goals {Allen and Perrault 19807. Ta achieve
those goals, the author may decide to gplit
the message into two or more utterances to
give the informetion from several perspecti-
ves. He may develop a subject from a global
Perspective, or a detailed one ... Thus, to
understand what the author has written, the
reader must discover the chains of reasoning
in retrieving the coherence relations hecause
the author generally will not relste the sen-
tences in any direct fashion. Se the coherence
relations are the elements that specify those
lipks. When writting a text, its author assu-
mes some kind of knowledge aon the reader's
part. If this assmption iz not correct, the
text will seem incoherent to the reader who
will be unable to fimd sny links between the
sentences.

In attempting to take this point into ac-
tount, our system deals with the text analysis
from a new aspect. Whereas Grosz (Grosz 1977),
Sidner (Sidner 1979), Schank (Schenk and Abel-
son 1977) and Lehnert (Lehnert and al. 1983 )
favor top-down treatment of texts which are
supposed as coherent ones, our system has both
a top-down and a bottom-up tendency .

The system evalustes the relation between
each sentence and that part of the text alreas-
dy snalyzed. Its purpose is to follew the de-
velopment of the discourse topic, and not to
understand the meaning of the texts. Its me-
chanism analyzes texts which possess certain
kinds af characteristics. We will describe the-
se later.

A discourse, or a text, must be defined.
For our purpose, it is a set of several writ-
ten sentences. We szsume that the text is
sbout a central concept, the principsl topic.
However we take into sccount thet the discour—
se may develop other topics because people
often produce texts that meet this specifica-
tion.

The following of the discourse topic per-
mit us to find relations between the sentences
of a text, and to detect the lack of relation.

Exl : Pl Paul goes to the restsurant.
PZ He chooses & prix Fixe menu at 150F.

Ex2 : Pl Paul goes to the restaurant.
P2 T am on vacation next weelk.

In Exl, P2 is understood with regerd to
the Ffirst sentence, which introduces the to-
pic "go to a restaurant”. But, in ExZ, the twa
sentences seem incoberent and will be =0 in-
terpreted as one does not fimd an immediate
link between Pl and P2 (it is always possible
to imagine an adequate context). However a
sentence is interpreted by our system only
within the context generated by the preceding
sentences. It does not creste 2 context in or-
der to understand a sentence, rather it cons-
tructs a context based on the text slready
analyzed and tries to relate a sentence to
this eontext. IF it feils, it considers that
the text is incoherent with respect to its
current knowledge.

Our system then permits us to discover
what the different current topics are and so
toe define and circunscribe the text's referen-
ce domain.



1.1 Presentation

of the system

Example 3 : From Cesar by M. Pagnol.

Marius (M) is a mechanic. C is for Césariot.

C.fP1
Introduction
of the PT P2
{Principal P3
Topic)

M. P&
PZ
Confirmation
of the 2 {FG
active topic
Deviation PT
fram PT 3
A
Returnm to . |P%
the PT 1]
M.f P10
P11
P12
Deviation 5
from PT P13
P14
Topic P15
shift &
C.lPls
M. PL7
P18
Return to 7
the PT P19
Fzo
Deviation 8
C.1P21
M.l P22

Return to 9 P23
PT

As we have a

Hello, ] have a mokor-boat
in the harbour,

and my motor is ouk.

A kind of fisher-sailor-
bowls-player on the guay
told me to come and see you.

That's nice of him.

However [ don't know if I
can do amnything.

I look after cars, more than
anything else.

I haven't been to any spe-
cial schools.

S0, if it is a Ddiesel ...

It's not a Diesel. It's &
Beaudoin.

Hey! A Beaudoin,

I know a bit sbout them.

1 took care of one for three
yEars.

It was on Mr Frere's motor
boat.

He is the Country Judge.

Do you know him 7

Mo, I'm not from these parts

Well, thet's not important
Let's go look at your motor
problem.

Ficella, if someone wants to
sea ma, 1'11 he in the har-
bour on the ...

What's the name of vour

boat 7

The Peacedou.
On the Pescadou. It's a Fine

MEME .
Wait a miruwkte. I'm going to

take a set of spenners.

syntactic-semantic parser

{Rady 1983) as the front end to the system,
cur program uses an internal representation of
the sentences where any pronoun ambiguity is
resolved. We discuss this problem below. The
concepts corresponding to the words of the
sentence are recognized unless ambiguous, as
we will see later. The concepts are Found in a
semantic net. 5o, the internal representation
is made of a central concept {the predicate),
which iz related to some concepts by semantic
cases in Fillmore's sense (Fillmore 1968),
plus the concepts as time or place.

The zystem acts in two steges. First, it
gearchs for the principal topic of the text.
Then it amalyzes each sentence in inteqrating
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it in & settled context. Analyzing a sentence
means here ta find the comprehension process
that relates it to what is already known and
to resolve ambiguities if the parser has fai=-
led.

To get a better picture of the system's
possibilities, let's examine the Pagnol's dia-
logue where we have replaced the pronouns with
their antecedent concepts as does our front-
end parser.

1.1.1 Introduction of the Primcipal Topic: PT
Pl Césariot has a motor boat inm the har-
bour.

The program makes the sssumption that
this phrase is ktreated as a complete sentence
and introduces an element of a topic which
will be discuss later in the discourse. The
system does not know what i= the matter with
the motor boat. 5o it stores this knowledge.

PZ Césariot's motor is out.

At this step, the system makes the hypo-
thesis that the text concerns the motor bresk-
down. We can notice that it is now able to in-
tegrate the concept "motor boat".

P3 A kind of fisher-sailor-bowls-player
an the guay told me to come and see
yiou -

This eentence introduces a new character
Marius ("you"), and explains Césariot's arri-
val. Such a sentence can be handled by a cha-
racter treatment module {Berthelin 1979) and
does not now it in our comprehension meca-
nism. Such a treatment would transmit to our
system that Marius is introduced and that it
knows that Marius is a mechanic.

50 we assumes the presence of thie module
and replace the sentence P¥ by :
Marius is 3 mechanic.

The system finds a link, an inferential
chain, between "be a mechanic" and the assumed
topic "motor breakdown". Therefore the hypo-
thesie is eonfirmed and the principal discour-
se topic is set. The PT is always the most
representative topic of the text. For that,
the system exemines the inferential chain and
selects here "repair-a vehicle" as PT, while
"be a mechanic" becomes the active topic: AT.

1.1.2 Topic confirmation mnd topic deviation

P& confirms the active topic “he a mecha-
nic". Howewver, when the system finds a more
remote connection between a sentence and the
context it has constructed, as in PT7, it opts
for a topic deviation, and decides that the
phrase concerns a particular point of one con-
text's constituant.
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1.1.3 Topic shift

Part & shows an example of a topic shift.
This occurs when the discourse develops ana-
ther subject, completely different from those
which are part of the context. In that casa,
the system verifies that there i=s a coherent
connection.

1.1.4 Mebaphor and ambiguiby

The metaphor in P12 is understood as "re-
pair a motor". The ambiguity im P23 (spanner
as tool or as structural element of a bridge)
is also resolved; however we will not get back
to this last matter because we have adopted =
classieal solution te it.

2 DEFINITION OF THE AMALYZED DISCOURSE

The First point concerns the structure of
the texts. We analyze texts whose first sen-
tences elsborate the PT. This topic is always
in memory during the interpretation of the
text. So it will always taeke place in the con-
text.

The second point iz sbout the nature of
the discourse and of the coherence relations.
Our definition for coherence retrieval differs
from that of Hobhs (Hobbs 1979). He highlighl:a
pairs of sentences and describes their seman-
tie relations as either elsboration, similari-
ty, contrast or parallel structure.

We define coherence as the existence of
semantic or pragmatic links between esch sen-
tence and the context. This is analoguous to
Sidner's definition, but our procedures of
context elshoration and research of links are
considerably different.

We treat primarily texts which tell ac-
tion stories. The relations for which the sys-
tem gearchs are causal or deseriptive ones.
Causal relations pinpoint the conditions and
the results of actions, while descriptive ones
show the development of actions.

Before giving the details of the proces-
fes, we will describe our knowledge represen-
tation.

3 TOPIC REPRESENTATION

Topics are represented by frames. This
kind of representation was inspired by FRL
(Coldstein and Roberts 1979), however we have
introduced some new wrinkles.

The frames are the description of situa-
tions. They are organized in precision levels,
i.8. a2 given structure does not inelude all
the details of one situation. The knawledge is
distributed smong several frames which are re-
lated by hierarchicsl lirks. Thus the system
can tell if a topic is developed in a general
or 8 detailed mapner. The precision levels

also permit us to limit the necessary number
of inferences.

A frame is characterised by several ele-
mentsa:

- its pame which is formed by & pair of con-
cepts: a predicete snd an object which are
related by a semantic case. The predicate
indicates the point of view in which the ob-
Jeet is considered. Thanks to the name, the
system can associste 8 senkence and a frame.

Fl I go to the restaurant

FZ I buy a restaurant
P1 leads the system to select the frame "go
to a restaurant" while PZ leads it to select
"buy a commercial premises". In PZ it is ne-
cegsary to find & more general concept than
the one used in the sentence. That is done
by extending the sentence concept using the
semantic net. However all sentences do not
lead to a frame, i.e.when the predicate is
too general to describe s situation.

- a ligt of siots
The name of these slots are DESCRIPTION,
CONDITION, RESULT, TIME and PLACE, plus the
name of the cases associated with the predi-
cate. The values aof the slots are in fecets.
These values can be "warishle" or references
to other frames. A "warisble" is our name
for the reference in the semantic net to a
particular cencept whose associsted features
are those specified by the situation descri-
bed {the given context). The reference to
other frames is used when the wvalue is too
complex to be represented by a single con-
cept.

Example of frame:

MAME ¢ repair & wehicle

AGENT : VALDEF: person (obl)
INSTR. & VALDEF: tool {apt)
TRAIT(taol,number,x)

TRAIT(tool,possess, agent )

COND. & N®DIST NODRD

1 0 wwvehicle is out of (ghl)
order
EGAL{vehicle,compl)

2 0 = know mechanie {cbl)
ECAL{ agent,agent}

DESCR. ¢ NPDIST MWeORD

1 1 = find breakdown {obl)
EGAL ( agent ,agent )

2 ? = take off a part  {opt)

ECAL{part,l.res)
EGAL {agent ,agent )}
EGAL(lieu,lieu)

3 3 = repair a part (obl)
EGAL (part,1.res)
EGAL {agent ,agent)

[ 4 % replace a part {ont)
EGAL(part,l.res)



EGAL{ agent ,agent)
SIFAIT{2,0b1)

RESULT : NDIST N®ORD

1 0 # vehicle run (obl)
EGAL(vehicle,compl)
PLACE : 154 premises {opt)

VALDEF : garage

We can draw attention to several particu-
larifies:

- each facet has two kinds of numerotation.
MPDIST permits us to distinguish the Facels
in a given slot.

NP0RD specifies a chronological order.

- pach facet is marked as optional (opt) or
chligatory (chl).
At a frame selection, the lack of precision
or the negation of an opticnal facet does
not interfere with the situation unfelding.
In contrast the absence of an obligatory fa
cet's value leads the program to infer ik.
Its negation signifies an abnormal develop-
ment of the previous situation.

- some procedures are attached to the facets:
TRAIT, EGAL, SIFAIT.
TRAIT precises some semantic features of a
concept.
EGAL permits the tranamission of a concept
from one frame Lo another.
SIFAIT can force the value of a facultative
facet.

- one can also give default values to the va-
risbles: VALDEF.

In conclusion, we would like to underline
the individuality of our knowledge representa-
tion. We construct a network of frames which
are related by two kinds of links: hierarchi-
cal and descriptive. The latter relation comes
from Facets values. We have intended to repre-
sent three essential ideas:

= to give a representetive name to the descri-
bed situation

= to organize the knowledge in levels of com-
prehension

- to select the relevent information and to
reduce the rumber of inferences

The First two points permit us to resol-
ve the problem of frame selection. The asse-
ciation of & predicate with one of its objects
and the repartition of the knowledge in small
units, lesd the system to select only the good
frame.
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someane has recondition
a profession SOMeone or
smafhing

someone is rwaiﬁa care of
a mechanie object an animate

" bein

b

rm'hr a reassenble repair a mecho-

vehicle an object nicel object

s .

- -
vehifle is Tepair =

out of order piece

mechinical object
igs out of order

Relations between frames

4 TEXT PROCESSING

In this section, we will detail the pro-
cedures executed by the program.

4.1 The principal topic

A priori, our system does not kmow the
subject aof the text which is to be asnelyzed.
It must find it.

Let us consider the above discourse of
Pagnol and the sentences that the system in-
terprets.

Pl : Césariot has a motor boat in the harbour.

PZ : Césariot's motor is out of order.

P3 : Marius iz a mechaniec (transformation by
associsted modules).

The internsl representation of Pl refers
to the concept "motor boat".

assertion:
affirmative

variable
motor boat

Cézariot
posSSess

harbour
location

This sentence does not provide enough
knowledge to make an assumption about the PT.
So the system holds it in memory end will try
to relate it to the first frame selected.

P2 causes the instanciation of the Frame
"mechanical ohject is out of order".
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Tessertion:
affirmetive

predicate

is out of order machanical object

is out of order

The system assumes that this frome re-
presents the principal topic and constructs
the context with those frames which describe
it (i.e. the frames which are velues in its
slots). In this example, there are no frame
as values, so there i1s only one frame in the
context.

Before dealing with P3, the program
tries to relate the preceding verisble (motor
boat} to the selected frame. A link is Found
because a motor is known in the semantie net
as a part of a motor boat. The program fille
out the concept "moter" in the instanciated
frame by addition of features.

P3 leads to the choice of "somsone is a
mechanic".

assertion:
affirmative

predicate
someone is a mechanic
SOUTCE

IHarius I

The system searches the frame net for a
link between the most recently selected frame
and the context. It finds the following path:

l-somecne is a mechanie —s2-repair a vehicle
—3-yehicle is out of order——f&-mechanical
object is out of order

This path means that (1) is described
by (2}, which has (3) as condition which is
itself described by (4}, the hypothetical PT.
(2) and {(3) are the inferences made by the
system.

If there is at least one inference, the
system opts for a topic deviation. The current
phrase develops a particular aspect of one to-
pie of the context.

We have already mentionned that the sys-
tem tries to find the most representative PT.
For that, it exemines the kind of links in the
inferential chain. Those links are divided in
two classes. A frame can lead us ko:

Class 1 : - the link which relates the Frame

to its father,

= the links towards those frames
which contain the present frame in
one of their sleots.

Class 2 : - the links which relate the current

freme to its sons,

= the links towards frames Fourd in
its slots.

Class 1 contains the links which lead
to a more general topic, and Class 2 indicates
a greaster degree of precision.

The system starts From the assumed PT
and will choose as PT that Frame, other than
most recent, which is the terminus of the path
whose nodes are related by Class 1 links. Here
"repair a vehicle" is chesen as the PT.

The topic evolution is represented by a
tres, which the system can now construct.

PT:repair a vehicle, inference

someons is, AT
a mechanic

vehicle is“out, inference
of arder

mechanical ohject
iz out of order

This representation permits us to know
what points have been developed sbout & topie.

There are other kinds of links between
g sentence and the context. Let us suppose
that the system has made a hypothesis about’
the choice of the PT and the next sentence
muskt confirm or deny this PT.

- lst possibility: case of a varisble

The second sentence refers to a varia-
ble {we use Sidner's example) :

Example #4:

Pl 1 I went to organize a meeting.
P2 : It will be at & pm.

F3 : We will mest in my offica.

The assumed PT and the context are:

organize a meeting : PT
context {desu:riptinn invite person
fix & program
time a date, an hour
place

PZ is treated as a variable hacause the
pair "be" and "time" is not an entry to a fra-
me.

assertion:
affirmative

The variable is Found
in a PT's facet. So the
& pm FT is confirmed.

varisbhle

value




In the general ease, the program tries to
confirm the PT and looks for the wvariable in
the frames of the contexk: both in the frames'
name and in the facets.

Trea cases may arise:

C1 : the varishble is in the PT (in its name or
in one af its facets)

CZ ; the varishle is in a facet of a frame
other than that of the PT

C3 ; the varisble is not found in the context.

In C1, this is & confirmation of the to-
pic; the ective topic is also the PT.

C? is also a confirmation of the topic;
however there is a modulation and the active
topic is provided by the frame which contains
the variable. This is a way of further explo-
ring one aspect of the PT.

C3- When the variable is not found inm any
frame, the program stores it and does not mo-
dify the current assumption. It may introduce
& topic shift and the variable would be defi-
ned further on the text. [t might also be a
metaphor.

- ’nd possibility: no lirk has been found bet-
ween two frames.

Example 5:

Pl : I went to the market.

F2 : 1 met Jean.

F3 : He told me he had bought a car.

An assumption about PT iz made from Fl1.

go to the market: PT
context description —  scomparTe prices

buy food

From PZ, the system selects the Frame
"mest someone™.

meet someone
place
resultem————sthe persons talk

The system does not find & link betwesen
this frame and the current context. It recog-
nizes that there has been topic shift. The
latter frame represents the new hypothetieal
PT. However, the system werifies that this to-
pie shift, between P1 and PZ, hes occurred in
a coherent manner.

In this case, the coherence relation may
come from a shared concept. See Grau (Grau
1983} for a detailed explanation.

In our example above, the program chooses
the concept "market", because a place is re-
quired in the last frame, and market is linked
to place in the semantic net.
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§.,7 Cohersnce and reference

The coherence relations are determined
after the system has selected the significant
elements from the sentences.

We have sdopted this method because we
think that the problem of anaphora resolution
is different from that of echerence. That is,
neither the use of pronouns nor definite noun
phrases lead to text coherence, but rather de-
rive from it.

According te Hobbs, the listener's skra-
tegy is ta do the best he ¢an to recognize co-
herence, then to make coreference sssumptions
that will allew coherence to be maintained.

Dur strategy is similar ko his; finding
the coherence relations leads to a circums-
cription of the reference domain.

We suppose in our system that the antece-
dents of the pronouns are found by syntactic
and semantic criteria (Sabah 1976}, If these
can't resolve some stubborn ceses and if the
sentence's object is still not identified, the
gystem replaces that object by a default va-
lue. This has the effect of generalizing the
meaning.

The following processesof the system are
used to highlight the coherence relations in
the rest of the text. They are spplied Lo the
sentences of the discourse which have already
bean parsed.

- pontext selection

- regearch aof a link between a sentence and
the context

- representation of the topic development

- active topic updeting

4.3 Context selection

At each step of the text interpretation,
there is & specified set of topies te which a
connection may be made from the current sen-
tence. This park of the apalysis is the top-
down process. However the kinds of connections
are so defined that the context conskitutes
neither an implicit nor an explicit Forecast
of an evenktual tepie, as for Sidner and Grosz.

The context depends on the current state
of the topic development. The system chooses
the following topics in the tree to construct
the contexk:

1 = the active topic: AT

2 - if no topic shift has occurred, that topie
which was active just before the current
AT

2a- otherwise, whichever tepiec was active just
prior to the shift

3 - the PT

Why are the above cholees relevant?
1 - It is evident to prefer the AT.
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2 - We admit the possibility of a return to a
topie, after the development of a particu-
lar point. It is the second topic.

2a- If there has been a digression, the third
topic means the parenthesis elosing.

Theee topics are classified in the sbove
order inside the context. Thus providing a se-
lection criterion if several pathes are found
towards the context. Another criterion iz the
path length. The system chooses the smaller
reasoning .

Let us consider the rest of example 3,
the dialogue from Pagnol.

P4 and P5 are not interpreted by our sys-
tem, as they contribute nothing to our cohe-
rence control. .

P& : I look after cars, more than any-

thing else.

. assertion:
affirmalive

variable

"lock sfter" is too vague to provide an
entry to a frame. So we keep only the conecept
"car".

Here, the context before processing this
sentence is:
= person is & mechanic, AT
- mechanical ob ject is out of order, AT before
the actual ane
= repair a vehiecla, PT

The system can now search for a link bet-
ween the sentence and the context.

4.4 Search for a link

Above, we have shown the different kinds
of relation, here we will explain how the ayg=-
tem searches For them.

The program generates a tree during the
search. The root is the freme selected from
the snalyzed sentence, and the nodes are all
the fremes which are relsted to it. Then the
system compares those related frames with the
ones in the context. This comparison takes
plece for all fremes at an equal level. The
process is reiterated until at least one node
iz 8 frame af the comtext

frame j: ?;15 sentence,
level 2 N““‘M‘\'

2 3
/l\i /\
level 3 5 & B9
VAN
level & 11 12 13 1
rame of the

context

level 1

!
4

5

4.5 Representstion of the topic evolution and
updating of the AT

We explain here the types of topic evolu-
tion, namely a deviation, & shift, a level
zhift or an inference.

At each step of the analysis, the system
updates the AT in accordance with the eonnec-
tion it has found.

If there has been a confirmation, no
change occurs. IT it was & deviation or &
shift, the AT becomes the topic found Frem the
senkence.

IF the system has detected a level chan-
ge, either a generslization or & precision,
the AT is also the current topic found from
the sentence.

Before applying all these processes, the
system may need to resolve some metsphors.

4.6 How to understand "Marius tekes care of
a motor™ 7

This kind of metaphor is detected when
the parser does nat succeed in relsting the
predicate and & concept of the mentence he-
cause the semantic festures of the two con-
cepts conflict with one another.

Sueh a situation can be explained in the
following manner:

- the predicate is so used becsuse there does
not exist another concept to translate an
idea. Then it is a meaning unknown to the
syatem, and one does not know how to Fipd
it.

- the suthor can use the predicate in a sur-
extension way (Anglin 1976). This metsphor
is usage from the suthor applying the predi-
cate to & larger number of objects. The pre-
dicate then has a meaning that the system
calls by the name of another predicate. This
denotes a partial synormyey in s special con-
text between two predicates.

How does the system deal with this latter
problem?

First it searchs for sll the meanings of
the predicate and of the word in conflict.
Then it selects the corresponding frames.

In our example, "I have taken care of one
(motor) for three years", the system knows two
meanimgsof "to toke care of":

1- take care of : agent isa human being

theme dessass

goal animate being,
part of animate
being

instrument isa instrument



2- take care of : agent isa human being
theme  task

The system knows also the subgraph:

motor —1%2 , mechanical nh,ject_h“_..ubjent

So it can select the Frames:
List 1 - take care of & task
- teke care of an animate being
List 2 = mechanical object is out of order
- repair a mechanical object
- gell an object

The system tries te eenstruct pairs from
frames, where each element is from a different
list. Each pair must be in the same tree in
the frame net. Thus the system searchs those
elements which derive from a common situation
(are synonymous at & higher level). Then we
have anly to choose the pair which is related
to the context.

In our example:
The chosen frame is underlined,

recondition someone or
anmathing
A~

repair an object talkke cere of an
animate being

repair a wvehic 15}&:‘ a8 mechanical

object
S CONCLUSION

We have presented a work that "werifies"
the coherence of some texts. Such a system
does not not generate a deep analysis of text.

How does this integrate itself in a com-
plete processus of text comprehension?

It is situated after a sentence parser.
But the two processes are not independant and
there are mutual ipterasctions, in the case of
arbiguities for example. Moreover, our system
circumscribe the field for the reference reso-
lution. These two processes are alss in inter—
action.

We have insisted on the bottom-up and
top-down process. That leads to a system com-
pletely different from those of Scherk (Sehank
1977} and Lehnert (Lehnert and al. 1983).
First, our system does not know & priori the
studied domain. Second, at each step of the
analyais, the system does not forecast the
following topic. And third, we don't have one
representation in one structure For a stapy.
We possess wlements of knowledge which are ga-
thered dynamically by the following of the
discourse topic.
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