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Abstract
In this paper, we present the foundations and the propesfidise Dislog language, a logic-based language designeddoritbe and
implement discourse structure analysis. Dislog has théfliéx and the expressiveness of a rule-based systemfatothe possibility
to include knowledge and reasoning capabilities and theesgon a variety of well-formedness constraints propéigoourse. Dislog
is embedded into the TextCoop> platform that offers an engine with various processing bditi@s and a programming environment.
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1. TheChallenges

Discourse analysis is a very challenging task because of the
large diversity of discourse structures, the various forms

they take in language and the potential knowledge needs , jytegration in rules of various forms of knowledge and
for their identification. Rhetorical structure theory (RST inferences e.g. to compute attribute values or to re-

(Mann el al. 1988) is a major attempt to organize investiga-  go|ve relation identification and scope, or ambiguities
tions in discourse analysis, with the definition of 22 basic between various relations.

structures. Since then, almost 200 relations have beemn intr

structions (e.g. title-prerequisites-instructions iw{pr
cedures), or cases where satellites are merged into
their nucleus (dislocation),

duced with various aimbt t p: / / www. sfu. ca/rst/. e development of an authoring tool to implement dis-

Several approaches, based on corpus analysis with a strong
linguistic basis, are of much interest for our aims. Rela-

tions are investigated together with their linguistic meagk
e.g. (Delin 1994), (Marcu 1997), (Miltasaki et ali. 2004),

course relation rules and lexical resources. Note
that in general discourse analysis rules are relatively
re-usable over domains because markers are often
domain-independent.

then (Kosseim et al. 2000) for language generation, and i , )
(Rossner et al. 1992), and (Saito et al. 2006) with an ex- *® fmaIIy,_ production of various form_s of output repre-
tensive study on how markers can be quite systematically ~ Sentations (XML tags, dependencies).

acquired. TextCoop is currently used to process various kinds of pro-
TextCoop is a logic-based platform designed to describ@equral texts, industrial requirements and regulatioessn
and implement discourse structures and related constrainfexts and didactic texts. It is used in projects dedicated to
via an authoring tool. Dislog (Discourse in Logic) is the pealth and ecology safety analysis in industrial procesiure
language designed for writing rules and lexical data. @jslo (the LELIE project) and in opinion analysis, in particular
extends the formalism of Definite Clause Grammars to disfgr argument extraction. TextCoop is in an early stage of
course processing and allows the integration of knowledggevempmem it offers different functions than well-krmow
and inferences. TextCoop and Dislog tackle the followingp|atfOrms such as Gate or Linguastream.

foundational and engineering problems:

2. The <TextCoop> platform and the Dislog

e taking into account of the diversity of discourse struc-
language

tures: generic (e.qg. illustration, elaboration) as well as
domain oriented (e.qg. title-instructions in procedures)2.1.  The context

introduction. f test d undat f 2 decl There are at the moment a few well-know and widely
¢ Introduction, for easy tests and updates, of a declarg;qq 4 language processing environments. They are essen-

'gve a;d moldutl)ar I_ang.uage via r;JIest. Our a2p pro?Cht.'ﬁially used for sentence processing, not for discourse-anal
ased on (1) asic discourse structures, (2) se ec IV?sis. The reasons are essentially that the sentence level
binding rules to bind basic structures into larger units,

(3) repair rules and (4) various classes of constraintand its substructures .are.the crucial Ieyel of anglysis fora
on the way basic structures can be combined ?grge nl_meer of ap_pllcatlons such as qurmatlon extrqc—
' tion, opinion analysis based on noun modifiers or machine
introduction of accurate specifications of rule execuy-translation. Discourse analysis turns out to be not saatiti
tion modes (e.g. order, concurrency, left-to-right or fOr these applications. However, applications such as sum-
right-to-left, etc.), in order to optimally process struc- Marization or question-answering do require an intensive
tures, discourse analysis level.
Dedicated to sentence processing, let us note the GATE
e taking into account of the specification and binding of platform (http://gate.ac.uk/) which is widely used and the
complex structures, e.g. multi-nucleus-satellite con-Linguastream (http://www.linguastream.org) system \Wwhic
structions as often found in domain dependent conis based on a component architecture, making the system
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really flexible. Except for some specific features for sim-to be so successful for discourse analysis (e.g. Carlson et
ple aspects of discourse processing, none of these plaali. 2001), (Saaba et al 2008), the Annodis project). This
forms allow the specifications of rules for an extensiveis due to two main factors: (1) the difficulty to annotate
discourse analysis nor the introduction of reasoning asdiscourse functions in texts and the high level of disagree-
pects, which is essential to introduce pragmatic considement between annotators and (2) the large non-determinism
ations into discourse processing. GATE is used e.g. foof discourse structure recognition where markers are often
semantic annotation, corpus construction, knowledge admmerged in long spans of text of no or little interest. For
quisition and information extraction, summarization, andthese reasons, we adopted a rule-based approach. Rules are
investigations around the semantic web. It also includefand coded, based on corpus analysis using bootstrapping
research on audio visual and language connections. Lirtools.

guastream has components to mainly deal with part oDislog rules basically implement the productive princgple
speech and syntactic analysis. It also handles severdhey are composed of three main parts:

types of semantic data with a modular approach. It is
widely used for corpus analysis. The GETARUNS sys-
tem (http://project.cgm.unive.it/getaruns.html), lhsen

the LFG grammar approach, has some capabilities to pro-
cess simple forms of discourse structures and argumenta-
tion analysis. Finally, (Marcu 2000) developed a discourse
analyzer for the purpose of automatic summarization. This
system is based on the RST assumptions which are not al-
ways met in texts, as developed in the section below.

1. A discourse function identification structure, which
basically has the form of a rule or of a pattern,

2. A set of calls to inferential forms using various types
of knowledge, these forms are part of the identification
structure, they may contribute to solving ambiguities,
they may also be involved in the computation of the re-
sulting representation or they may lead to restrictions.

3. Astructure that represents the result of the analysis: it

2.2. Somelinguistic considerations can be a simple XML structure, or any other structure
Most works dedicated to discourse analysis have to deal a priori such as an element of a graph or a dependency
with the triad: discourse function identification, delimi- structure. More complex representations, e.g. based
tation of its textual structure (boundaries of the disceurs on primitives, can be computed using a rich semantic
unit) and structure binding. By function we mean a nucleus  lexicon. This is of much interest since our analysis is
or a satellite of a rhetorical relation, e.g. an illustratian oriented towards a conceptual analysis of discourse.

illustrated expression, an elaboration, or the elaboraxed i

pression, a conditional expression, a goal expression, eté4 Thestructureof Dislog rules

Functions are realized by textual structures which need tbet us now introduce in more depth the structure of Dis-
be accurately delimited. Functions are not stand along: thelog rules. Dislog follows the principles of logic-based
must be bound based on the nucleus-satellite or nucleugrammars as implemented three decades ago in a se-

nucleus principle. ries of formalisms, among which, most notably: Defi-
_ o nite Clause Grammars (Pereira and Warren 1981), Meta-
2.3. Some foundational principles of <TextCoop> morphosis Grammars (Colmerauer 1978) and Extraposition

The necessity of a modular approach, where each aspegirammars (Pereira 1981). These formalisms were all de-
of discourse analysis is dealt with accurately and indepersigned for sentence parsing with an implementation in Pro-
dently in a module, while keeping open all the possibili- [0g via a meta-interpreter or a direct translation into &gol
ties of interaction, if not concurrency, between modules ha(Saint-Dizier 1994). The last two formalisms include a de-
lead us to consider some simple elements of the model ofice to deal with long distance dependencies.

Generative Syntax (a good synthesis is given in (Lasnik ePislog adapts and extends these grammar formalisms to

al. 1988)). As shall be seen below, we introduce: discourse processing, it also extends the regular expressi
format which is often used as a basis in language process-

e productive principles, which have a high level of ab- ing tools. The rule system of Dislog is viewed as a set of
straction, which are linguistically sound, but which productive principles.
may be too powerful, A rule in Dislog has the following general form, which

. . ) . is globally quite close to Definite Clause Grammars in its
e restrictive principles, which limit the power of the Spirit:

first in particular on the basis of well-formedness CO”'L(Representation)» R, {P}.

straints. where:

Another foundational feature is an integrated view of mark-
ers used to identify discourse functions, merging lexital o
jects with morphological functions, typography and punc- 2. Representation is the representation resulting from the

1. Lis a non-terminal symbol.

tuation, syntactic constructs, semantic features andenfe analysis, it is in general an XML structure with at-

tial patterns that capture various forms of knowledge (do-  tributes that annotates the original text. It can also be
main, lexical, textual).<TextCoop> is the first platform a partial dependency structure or a more formal rep-
that offers this view within a logic-based approach. If ma- resentation. The computation of the representation is

chine learning is a possible approach for sentence process- typical of logic-based grammars and use the power of
ing, where interesting results have emerged, it seems not logic variables of logic programming.

2771



3. Ris a sequence of symbols as described below, and all have the same identifidr, as it would be the case e.g.
. ) ) ) _for NPs or PPs. A set of rules with the same identifier is
4. Pis a set of predicates and functions implemented iR 5jieq a cluster of rules. Rule clusters are executed sequen

Prolog that realize the various computations and congjg|ly by the < TextCoop> engine following an order given
trols, and that allow the inclusion of inference andin acascade.

knowledge into rules.
2.5. Didog advanced features

25.1. Seectivebinding rules
¢ terminal symbols that represent words, expressionsselective binding rules allow to link two or more already
punctuations, various existing html or XML tags. identified discourse functions. The objective is e.g. talbin
They are included between square brackets, a nucleus with a satellite (e.g. an argument conclusion with
its support) or with another nucleus (e.g. concessive or
e preterminal symbols: are symbols which are derivedyaralel structures). Selective binding rules can be used
directly into terminal elements. These are used to capfor other purposes than implementing rhetorical relations
ture various forms of generalizations, facilitating rule These can be used more generally to bind structures whose
authoring and update. Symbols can be associated Withhetorical status is not so straightforward, in particutar
a type feature structure that encodes a variety of assome application domains. For example, in procedural dis-
pects of those symbols, from morphology to seman-gyrse, they can be used to link a title with the set of in-
tics, structions, prerequisites and warnings that realize tta go

xpressed by this title.

e non-terminal symbols, which can also be associatecg . ) . . I
with type feature structures. These symbols refer to rom a syntactic point of view, selective binding rules are

'local grammars’, i.e. grammars that encode Specificexpressed using the Dislog language formalism. Selective

lginding rules is the means offered by Dislog to construct

syntactic constructions such as temporal eXpreSSionh'erarch'cal discourse structures from the elementarg one
or domain specific constructs. Non-terminal symbols, : : IScou uctu ¥

do not include discourse structure symbols: DiSIOg|dentified by the rule system. Different situations occatth
rules cannot call each other, this feature being deal[nake binding rules more co_mplgx than_any system of rules
with by the selective binding principle, which includes US€d for sentence processing, in particular (examples are
additional controls. A rule in Dislog thus basically en- given in section 2.6):

codes the recognition of a discourse function taken in o discourse structures may be embedded to a high de-
isolation, i.e. an elementary discourse unit. gree, with partial overlaps,

R is a finite sequence of the following elements:

e optionality and iterativity markers over non-terminal e others may be chained (a satellite is a nucleus for an-
and preterminal symbols, as in regular expressions, other relation),

e gaps, which are symbols that stand for a finite se- e nucleus and related satellites may be non-adjacent,
quence of words of no present interest for the rule ] ) ]
which must be skipped. A gap can appear only be- ® nucleus may be linked to several satellites of different
tween terminal, preterminal or non-terminal symbols. types,

Dislog offers the possibility to specify in a gap a list of

elements which must not be skipped: when such an el-
ement is found before the termination of the gap, therSelective binding rules allow the binding of:
the gap fails.

e some satellites may be embedded into their nucleus.

1. two adjacent structures, in general a nucleus and a
o afew meta-predicates to facilitate rule authoring. satellite, or another nucleus.

in our current version, to facilitate the implementation of ~ Separated by various elements (e.g. causes and con-
the meta-interpreter and improve its efficiency, the recom- ~ Seéquences, conclusion and supports may be separated
mended form is: by various considerations). However limits must be

identifier(Representation, Type feature structure). imposed on the 'textual distance’ between units.

where Representation is the symbol's representation. B, jimit the textual distance between argument units, we
Prolog format, a difference list (E,S) is added at the endpoqyce the notion obounding node, which is also a

of the symbol: notion used in sentence formal syntax to restrict the way
i dentifier(R TFS, E 9 long-distance depgndencies can be estak_)lishe_d (Lasnik et
al. 1988). Bounding nodes are also defined in terms of
A few examples in Dislog format are given at the end ofbarriers in generative syntax. In our case, the constraint i
this document. Rules in external format can be found athat a gap must not go over a bounding node. This allows
(Bourse and Saint-Dizier, LREC 2012). to restrict the distance between the constituents which are
Similarly to DCGs and to Prolog clause systems, it is possibound. For example, we consider that an argument con-
ble and often necessary to have several rules to describe tiekision and support must be both in the same paragraph,
different realizations of a given discourse function. Tehes therefore, the node 'paragraph’ is a bounding node.

2772



This declaration is taken into account by th&extCoop> Since titles have almost the same structure than instruc-
engine in a transparent way, and interpreted as an activioons, but with additional features (bold font, html specifi
constraint which must be valid throughout the whole parstags, etc.), this prevents titles from being erroneousyid

ing process. The situation is however more complex thatified as instructions.

in sentence syntax. Indeed, bounding nodes in discourda our engine, there is no backtracking between clusters. In
depend on the structure being processed. For example, nelation with this notion of cascade, it is possible to dexla
the case of procedural discourse, a warning can be boundlosed zones, e.g.:

to one or more instructions which are in the same subgoal ]

structure. Therefore, the bounding node must be the sub- ¢! 0sed_zone([title]).

goal rc;(_)de, V\éh'Ch m‘zy t:e rr:juchfla}lrger t'ha[?. ? p?ragrapnndicates that the textual span recognized as a title must no
ounding nodes are declared as Tolows ih LISIog: be considered again to recognize other functions within or
boundi ngNode( par agr aph, argunent). over it (via a gap).

2.5.2. Repair rules 2.54. Structural constraints

. . Let us now consider basic structural principles, which are
Although relatively unusual, annotation errors may occur. . P P
yery common in language syntax. This allows us to contrast

This is in particular the case when (1) a rule has a fuzzy o e notion of consistuency with the notion of discourse-rela
ambiguous ending condition w.r.t. the text being processe&’ ) . y . .
lon. Consistuency is basically a part-of relation apptied

or (2) when rules of different discourse functions Overlalo’Ian uage structures (nouns are part of NPs) while discourse
leading to closing tags that may not be correctly inserted. | . guag : \re p .
is basically relational. Let us introduce here dominanak an

argument recognition, we have indeed some forms of com- . . . )
recedence constraints, these notions being valid as far as

petition between a conclusion and its support which Sharfrees of discourse structures can be constructed, which is
common linguistic markers. For example, when there ar '

several causal connectors in a sentence the beginning Ofnaf_act the most freq“e’?t S|tuat|_on. Discourse a_bound n
éianous types of constraints, which may be domain depen-

support is ambiguous since most supports are introduce Lnt. Dislod is open to the specification of a number of
by a connector. In addition to using concurrent processin ' 9 pen L P
uch structural constraints.

strategies, repair rules can resolve errors efficiently. . ) i
The most frequent situation is the following: Dominance constraints can be stated as follows:
<a>,.<b>< /a>,..< /b>
which must be rewritten into:
<a>, .. < fa>, .. <b>, < /b> This constraint states that a conditional expression is al-
This is realized by the following rule: ways dominated by an instruction, i.e. the condition XML
correction([<A> GL </A> @ <B> G3 </B>]) --> tags are strictl_y within the boundar?e_s of an instruction
[<A>], gap(Gl),[<B>], gap( @), XML tags. This means th_at a c_ondmon must alwa_ys be
[</A>], gap(G3), [</B>]. part of an instruction, not in a discourse relation with an
instruction. In that case, there is no discourse link betwee
a condition and an instruction, the implicit structure lgein
2.5.3. Rule concurrency management consistuency: a condition is a constituent, or a part of, an
The currenk TextCoop> engine is close to the Prolog ex- instruction.
ecution schema. However, to properly manage rule exeSimilarly, non-dominance constraints can be stated to
cution but also the properties of discourse structures andnsure that two discourse functions appear in different
the way they are usually organized, we introduce additionabranches of the discourse representation, e.g.:

constraints, which are, for most of them, borrowed from . . .
sentence syntax. not _don(i nstruction, warning).

W|th|.n a cluster of rules_, the execution order is the rule, o, grates that an instruction cannot dominate a warning.
reading order, from the first to the last one. Then, elemenFinalIy precedence constraints may be stated. We only

tary discourse functions are first identified and then bound, J | <iier here the case of immediate linear precedence, for
to others to form larger units, via selective binding rUIes'example' ’

Following the principle that a text unit has one and only
one discourse function (but may be bound to several other prec(el abor at ed, el aboration).

structures via several rhetorical relations) and becauss r

can be ambiguous from one cluster to another, the order iftdicates that an elaboration must follow what is elabo-
which rule clusters are executed is a crucial parameter. TEated. This is a useful constraint for the cases where the
handle this problem, Dislog requires that rule clusters aréucleus must necessarily precede its satellite: it canteesh
executed in a precise, predefined order, implemented in ¥ the efficiency of the selective binding mechanism and
cascade of clusters of rules. resolves some recognition ambiguities.

For example if, in a procedure, we want first titles, then
prerequisites and then instructions to be identified, the fo

don(i nstruction, condition).

2.6. Introducing reasoning aspectsinto discourse

lowi . e analysis
owing constraint must be specified: ) o o )
Discourse relation identification often require some forms
title < prerequisite < instruction. of knowledge and reasoning. This is in particular the case
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to resolve ambiguities in relation identification when ther be written as follows (in French):

are several candidates or to clearly identify the text spastrawberries are red fruits similarly to raspberries, fax-e
at stake. While some situations are extremely difficult toample.

resolve, others can be processed e.g. via lexical inferencghere the enumeration itself is subject to dislocation.
or reasoning over ontological knowledge. Dislog allows the .
introduction of reasoning, and theTextCoop> platform 3. The <TextCoop> engine

allows the integration of knowledge and functions to acces¢et us now give some details about the way the
it and reason about it. <TextCoop> engine runs. The engine and its environment
This problem is very vast and largely open, with ex-are implemented in SWI Prolog, using the standard Prolog
ploratory studies e.g. reported in (Van Dijk 1980), syntax without using any libraries to guarantee readgbilit
(Kintsch 1988), and more recently some debates reportegase of update and portability. Since this is quite a complex
in (http://ww. di scourses. or g/ Unpubl i shed implementation, we simply survey here the elements which

Articl es/ SpecDi s&Know. htm . are crucial for our current purpose. The principle is that th
Let us give here a simple motivational example. The utterdeclarative character of constraints and structure psings
ance (found in our corpus): and building is preserved in the system. The engine, imple-
... red fruit tart (strawberries, raspberries) are made ... ~ mented in Prolog, interprets them at the appropriate cbntro

contains a structure:sfawberries, raspberrigswhich is ~ Points. The<TextCoop> engine code will be shortly avail-
ambiguous in terms of discourse functions: it can be arfble, under either the CECILL license (French GPL) or a
elaboration or an illustration, furthermore the identifica  |ow cost traditional license, together with a programming

of its nucleus is ambiguous: environment for rules and linguistic resources (for French
red fruit tart, red fruit? and English).. . . .

A straightforward access to an ontology of fruits tells usThe constraints advocated above remain as given in the
that those berries are red fruits, therefore: examples below, these are directly consulted by the meta-
- the unitstrawberrieS, raspberries interpreted as an il- interpreter to realize the relevant controls. The engirhe fo
lustration, since no new information is given (otherwise it/ows the cascade specification for the execution of rule-clus
would have been an elaboration) ters. For each cluster, rules are activated in their reaaling

- its nucleus is thered fruit' unit only, der, one after the other. Backtracking manages rule failure

- and it should be noted that these two constituents, whiclf @ rule in arule cluster succeeds on a given text span, then
must be bound, are not adjacent. the other possibilities for that cluster are not considé¢bed

The relation between an argument conclusion and its Suﬂules of other clusters may be considered in a later stage of
port may not necessarily straightforward and may involvethe cascade).

various types of domain and common-sense knowledge: A priori, the text is processed via a left to right strategy. |
do not park your car at night near this bar: it may cost you & cluster of rules, rules are executed sequentially, howeve
fortunes. if a rule starts with an early symbol (e.g. a determiner), it
Women standards of living have progressed in Nepal: wes activated before another rule that starts on a later sym-
now see long lines of young girls early morning with their POl (€.9. the noun it quantifies) TextCoop> also offers a
school bags(Nepali Times). right to left strategy for rules where the most relevant mark
In this latter exampleschool bagmeans going to school, €rsaretotherightofthe rule, in order to limit backtragkin
thenschoolmeans education, which in turn means betteror the two types of readings, the system is tuned to recog-

conditions, for women in this case. nize the smallest text span that satisfies the rule structure
It processes raw text, html or XML texts. A priori, the ini-
2.7. Processing complex constructions: the case of tial XML structure is preserved.

I i . .
Cleft constructions 3.1. System performancesand discussion

As in any language situation, there are complex situation1§_et us now analyze the performancesafextCoop> with

wh_ere dls_course segments that_cc_)ntrlbute to form Iargerespect to relevant linguistic dimensions, and contrassteh
units, which are not clearly delimited, may overlap, be

. . - with performances of parsers dedicated to sentence pro-
shared by several discourse relations, etc. Similarly o sy

. e . cessing. More details are given in (Saint-Dizier, 2012).
tax, we identified in relatively 'free style’ texts phenonaen
similar to quasi-scrambling situations, free-structiideo-  3.1.1. General results
ing and cleft constructions. The <TextCoop> engine and related data are implemented
From a processing point of view, theTextCoop> engine  in SWI Prolog which runs on a number on environments
attempts to recognize the embedded structure first, then, {iMindows, Linux, Apple). Ourimplementation can support
no unique text segment can be found for the embedding multi-threaded approach, which has been tested with the
structure (standard case), it non-deterministically deco <TextCoop> engine embedded into a Java environment.
poses the rules describing the embedding structure one afhis is useful for example for 'parallel’ processing on sev-
ter the other, following the above constraints, and attempteral machines or to distribute e.g. lexical data, grammars
to recognize it '"around’ the embedded one. and domain knowledge on various machines.
As an example, we observed in our corpora quasi-The<TextCoop>engine has been relatively optimized and
scrambling situations, a simple case being the illustnatio some recommendations for writing rules have been pro-
relation. Consider again the example above, which can alsduced in order to allow for a reasonable efficiency.
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3.1.2. Lexical issues (500 entries). 20 rules is a very small system while 80 to
An important feature of discourse structure recognition is120 rules is a standard size for an application. The results
that the lexical resources which are needed are quite oftewe obtain are difficult to accurately analyze: besides rule
generic. This means that the system can be deployed asrdering considerations, results depend on the distdhuti
any application domain without any major lexical changesof rules per cluster and the form of the rules. For example,
and update (Bourse and Saint-Dizier, LREC 2012). In totalthe presence of non-ambiguous linguistic markers at the
the average size of the required lexical resources (hnumbéreginning of a rule enhances rule selection, and therefore
of rules being fixed) for discourse processing for an appliimproves efficiency. Constraints such as those presented
cation such as procedural text parsing on a given domain igbove are also very costly since they are checked at each
around 900 words, which is very small compared to what isstep of the parsing process for the structures at stake. Se-
necessary to process the structure of sentences for the sametive binding rules have little impact on efficiency: thei
domain. Results below are given fro French. Results fofirst symbol being an XML tag backtracking occurs at an
English are not very different. early stage of the rule traversal.

The following figures give the system performances de-et us now consider rule size, which is obviously an impor-
pending on the lexicon size. Lexicon sizes correspond tadant feature:

comprehensive lexicons for a given domain (e.g. 400 cor-
responds to the cooking domain, the case with 180 lexical | fule complexity (symbols per rule) Mb of text/h

entries is a toy system). 3 30
— | 4 | 23 ]
lexicon size (in no. of words) Mb of text/hour | 5 | >0 |
180 39 - =
| A% | 2l | | Fig. 31 t of rul | |
| 900 | 0 | ig. 3 Impact of rule size
| 1400 | 18 | With the number of rules and the size of the lexicon being
| 2000 | 17 | kept fixed, we note that the rule size has a moderate impact
Fig. 1 Impact of lexicon size on performances, slightly higher than the number of rules.

This may be explained by the fact that the symbols starting
These results are somewhat difficult to precisely analyzethe rules are in a number of cases sufficiently well differ-
since they depend on the number of words by syntactic cakentiated to provoke early backtracking if the rule is not the
egory, the way they are coded and the order in which theyne that must be selected. However, the number of lexical
are listed in the lexicon (in relation with the Prolog strat- entries of these symbols may have an important impact. If
egy). In order to limit the complexity related to morpho- the symbol is a specific type of connector or if it is a noun or
logical analysis, a crucial aspect for Romance languages, verb, this may entail efficiency differences, difficult how
a preliminary tagging process has been carried out to limikver to evaluate at our level. Finally, note that rules have i
backtracking. The way lexical resources are used in rulegeneral between 4 and 6 symbols including gaps.
is also a parameter which is difficult to precisely analyse.
Globally, reducing the size of the lexicon to those element8.2. The <TextCoop> environment

which are really needed for the application allows for a cer—pq <TextCoop> environment is in a very early stage of
tain increase in the system performances. development: many more experiments are needed before
reaching a stable analysis of the needs. It includes tools fo
rules (syntax checking, but also e.g. controlling possible

complexity erlaps between rules, bootstrapping on corpora to induce
Two parameters related to the rule system are investigate%v ps betw ues, strapping P indu
rules) and for developing the necessary lexical resources.

here: how much the number of rules and the rule size im:A ina already defined and formatted r . oo
pact the efficiency. ccessing already defined a ormatted resources is 0

The results obtained concerning the number of rules are th uch_mterest for authors. We have already d_eagned the
following: ollowing sets of resources, for French and English (Bourse

and Saint-Dizier, LREC 2012):

3.1.3. Issuesrelated totherule system size and

number of rules| Mb of text/hour . .
20 29 e lists of connectors, organized by general types: tem-

oral, causal, concession, etc.
| 40 | 23 | P
| 70 | 19 | o list of specific terms which can appear in a number of
| 90 | 18 | discourse functions, e.g.: terms specific of illustration,
Fig. 2 Impact of number of rules summarization, reformulation, etc.

As can be noted, increasing the number of rules has a mod- e lists of verbs organized by semantic classes, close to
erate impact on performances, one of the reasons is that the those found in WordNet, that we have adapted or re-
most prototypical rules are executed first. Rules have here fined for discourse analysis, e.g. with a focus e.g. on

an average complexity: 4 symbols and a gap in average,and propositional attitude verbs, report verbs, (Wierzbicka

an average of 8 rules per cluster. Lexical size here is fixed  1987), etc.
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e list of terms with positive or negative polarity, essen- by norms, regulations, or business rules. Related to this
tially adjectives, but also some nouns and verbs, thigroject, we are investigating from a language point of view
is useful in particular to evaluate the strength of argu-a number of aspects of requirement technology in order to
ments, improve their language structure for subsequent treasnent

e |ocal grammars for e.g.: temporal expressions, expres-
sion of quantity, etc. 5. Acknowledgements
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warning— it is (adv) important... to/that) gap verb gap Mfin(end)

forme(c-avt-eng, E, S, [

expr(EXP,itis,E,E2), gap([],[ad],E2,E3,Sautel),
adj(ADJ,imperatif,E3,E4), gap([], [verh, E4,E5,Saute?),
verb(V,[action,impinf] ,E5,EB6),

gap([], [mfin,], E6,E7,Saute3), mfin(MFINLE7,S)], [],

[ <concl-avt> , EXP, Sautel, ADJ, Saute2yerb type=actionimpin$,
V, < /verb>, Saute3< /concl-avt>, MFIN]).

warning— avoid gap Mfin(end)

forme(c-avt-eng, E, S, [

verb(V,[eviter,impinf],E,E3),

gap([], [mfin,], E3,E4,Saute2), mfin(MFIN,E4,S)], [],

[ <concl-avt- , MDEB, Sautel, V, Saute2; /concl-avt>, MFIN]).

warning— make sure not to /to (never) gap Mfin(end)

forme(c-avt-eng, E, S, [ expr(EXP2,ensure,E,E2), prep([E2,E4),
opt(neg(Neg,E4,E5)), verb(V,[action,impinf],E5,EB6),

gap([], [mfin,], E6,E7,Saute2), mfin(MFINLE7,S)], (],

[ <concl-avt> , EXP2,[to],Neg, V, SauteZ; /concl-avt-, MFIN]).

warning— ensure not to gap Mfin(end)

forme(c-avt-eng, E, S, [ expr(EXP2,ensure,E,E2),
neg(Neg,E2,E3),prep([to],E3,E5),

verb(V,[_,impinf],E5,E6),

gap([], [mfin,], E6,E7,Saute2), mfin(MFIN,E7,S)], [],

[ <concl-avt> , EXP2,Neg,[to], V, Saute2; /concl-avt>, MFIN]).

Figure 1: A few rules for warning conclusions in ready to ruode,
see also more data in (Bourse and Saint-Dizier, LREC 2012)
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