Resources for Calendar Expressions Semantic Taggimgnd Temporal Navigation
through Texts

Charles Teissédré? Delphine Battistelli®, Jean-Luc Minel*
IMoDyCo — Paris Ouest Nanterre La Défense UniversBNRS
2Mondeca — 3, cite Nollez 75 018 Paris
3STIH — Paris Sorbonne University
E-mail: charles.teissedre@gmail.com, delphine &tatti@paris-sorbonne.fr, jean-luc.minel@u-pari§10.

Abstract

The linguistic resources presented in this papedasigned for the recognition and semantic taggfieglendar expressions in French.
While existing resources generally put the emphasisiescribing calendar bases pointed out by caleexpressions (which are
considered as named entities), our approach trieglicit how references to calendar are lingo@ty built up, taking into account
not only the calendar bases but as well the préposiand units that operate on them, as they geovaluable information on how
texts refer to the calendar. The modelling of theggressions led us to consider calendar expressi®m conjunction of operators
interacting with temporal references. Though treoueces aim to be generic and easily reusable]lugtrate the interest of our
approach by using the resources output to feextaéwigation tool that is currently being improyéd order to offer users a way of
temporally progressing or navigating in texts.

reading. Our approach relies on two main innovative
1. General introduction principles. The first one consists in proposingatoiser

Except the approach presented in (Aunargue & @01, several reading “temporal tracks” between temporal
only few research projects have shown interest inadverbial units contained in a text or in a grotipeats,
describing the semantics of temporal adverbials asWithout aiming to link these temporal units to etge(mor
decomposable units calling upon a compositional to anchor events in a calendar system). Tempaaaksr
interpretation of their significance. This desddptis the ~ are based on the specification of navigation opErat
cornerstone of our approach. Furthermore, a litiguis Which make it possible to go from a source uné target
study has led us to consider calendar expressisrs a Uunit.
conjunction of operators interacting with temporal
references (Battistelli & al., 2008) which contriesito ~ The second principle postulates that these nawigati
structuring a text’s temporality, by specifying rjdy operations could rely not only on the denotation of
aspecto-temporal values, calendar anchoring anddifferent levels of granularity expressed in tengpor
discursive frames (see Battistelli, 2009 for furthe adverbials butalso on the denotation of diffetenéls of
details). compositional analysis of temporal adverbials. Ehes

different levels are formalized in a semantic o

Linguistic resources presented here are designethéo  algebra.
recognition and semantic tagging of calendar exgives
in French. The particular aim is to describe theaatics  In the specific use case we are working on, theurees
of calendar expressions in order to feed a texigadion ~ are part of a process that adds metadata to tegtsler to
system,NaviText After an initial period during which ~ provide information for theNaviTextsystem, which is
e-books were constructed in imitation of printecbkm parameterized to facilitate access to temporalmétion.
(Juanals, 2003), from the editing and reading oaft However, the resources are not specifically designe
view, recent developments in reading software affay ~ this navigation application and are reusable insysfem
possibilities for innovative usages based on nhtura that at some point, requires temporal informatiorbée
language processing. The use of nomadic objectsasic automatically ~extracted from texts. Indeed, the
personal digital assistants or mobile phones desticeo ~ recognition of temporal expressions is a commonly
reading open up new possibilities for educationad a Performed task both in QA and Information Retrieval
scientific usages. ThNaviTextproject (Couto & Minel, ~ systems when extracting Named Entities (Timex) or
2007) makes it possible to handle different kinds o Events.
annotations, morphological, syntactic, semantic and
discursive, in order to assist the reader in hism dext ~ Section 2 shows how the recognition and semantic
navigation or to help learners of a second languagetagging of calendar expressions emerged as an fargor
(Lundquist & al., 2006). task in the field of human language technologiestiSn

3 details the linguistic resources we have develdpe
Exploring the semantics of temporal adverbial this purpose and section 4 illustrates how the gaion
expressions within a navigational paradigm isme lwith ~ tool can take advantage of our semantic modellihg o
this kind of applicative device, namely assistedt te calendar expressions.



2. Calendar Expressions in NLP expressions. Nevertheless our annotation scheme

Currently, temporal information is approached irtuxal provides useful information about how relative
Language Processing on two main levels of analygis: €xpressions should be interpreted. Therefore ositput
temporal entities resolution, which consists inatiely ~ could be used in systems that aim at achievingan
entities in the calendar system to actual, competabd  resolution (Mazur & Dale, 2008; Cailliau & al., 28)0
exchangeable dates and durations, and (ii) temporal . . .

ordering of events described in texts (Song ande@ph 3. Automatic Semantic Tagging

1991; Hitzeman & al., 1995). The first task is egieg as

a feasible and essential task in QA systems (TERQAS3.1 Linguistic resources

2002 workshop) or multiple documents summarization 5o far, we have developed linguistic resources in

(Battistelli & Minel, 2006). accordance with the semantic analysis describedeidy

in (Battistelli & al., 2008). This one breaks calan
Calendar expressions annotation aims at idemifyingexpressions down into a succession of operato)s: (i
expressions that can be anchored in a calendar. TW&oning Operators gince, “until’, “long beford), (ii)
sub-tasks are generally distinguished, namely aatiom Zooming and Shifting Operatorstife end ofthe year”,
extraction and calendar anchoring, which consists i «1qg days beford, and (i) Pointing Operators st
transforming temporal information into a standahfat year’, ‘this month”). Those operators operate on a

generally ISO 8601 standard - (see for example Mani  calendar Basis (a mention of cardinal temporal sunit
WI|SOI’I, 2000, Setzer & Ga|ZaUSkaS, 2000, Filatova & “\]Uly 10h”' or a mention of tempora' measurmay"
Hovy, 2001; Pustejovsky & al., 2003). “montH, “evening). Each operator expresses a semantic

) value that the output of the extraction processstabes
It appears, nevertheless, that there is no reaer@us, jp 3 controlled tagset.

from a theoretical point of view, on the definitiaf

calendar expressions and the units of which th&y ar oyr  anpnotation  resources rely on linguistic
composed. This can be attributed to the hybridmeadfi  grammar-based techniques. The differences betwesn s
temporal units: they can be seen, depending ocahi@xt,  nand-crafted grammar-based systems and statistical
either as atomic or as divisible entities, sinceéurs approaches have been widely discussed in the Higent
languages can use the same terms to express &€ (* |iterature. In our case study, the grammar-baspdoagh,
yeal’) or duration (‘since last yed). This issue is not  in \which resources are designed by computational
specific to calendar expressions; it is identifigd linguists, was necessary, considering the goal hef t
Artificial Intelligence as a “granularity issue” é&ini & process: not only does the system need to recognize
al., 2000; Bechet & al., 2000). Human readersoimti@st,  calendar expression measures and temporal uniés (th
deal perfectly well with this kind of “ambiguity” which goal of classic Named Entity recognition systeritg)lso

is not really ambiguity in fact. needs to capture the semantics of the introducing

] ) . operators that interacts with temporal references.
The TimeML project (Pustejovsky & al., 2003) focsigm

temporal information expressed in texts, desigmingh The linguistic resources consist in lexicon listsl docal

annotation tagset that describes their semantiosieer,  grammars implemented in the formritextransducers.
concerning calendar expressions in particular, theynitex is a French Open-Source software used for
semantics of prepositions or units that operateatendar linguistic analysis and processing (Paumier, 2002)s

information on how texts refer to the calendathwake  \yhich a linguist can graphically design Finite Stat

of such an approach but restricted to calendaressns  pachines, thus reducing the time needed to devedsp,
semantic annotation, our approach and resourcesd®sn  and maintain them — an important asset, as the

calendar expressions not as a set of temporal thats  pang-crafting of grammars is known for being time
expresses a date or period, but rather as a cotigosf consuming.

semantic operators which interact together andritané

both to the expression of the temporal and aspectua3 2 Annotation scheme

meaning of an utterance, and to the expression OfCaIendar expressions are decomposed by the trarsduc
discursive framing.

and each unit of this decomposition is annotatearder
to reflect its semantics. The semantics of allithiés that
operate on the calendar bassr{te the end Bf* during’,

“at the beginning &f is analyzed and described, as it
d provides information on how temporal references loan

Our approach does not aim primarily to proceed to
calendar base anchoring resolution, i.e. anchoéilg

expressions on a timeline; rather, it insists orw ho
language refers to and designates areas on a aalen
either through absolute or relative expressionsthim

specific case of relative expressions, the anmwotati ! One limitation, however, is that control over theput data is
resources we have deve|0ped do not aim to resalve OnOt as pOWel’fU' as in some other NLP tOOlS, sucthasGATE

clarify calendar bases pointed out thanks to thosePlatform (Cunningham & al., 2002), which makes isgidle to
combine Java processing and the extraction process.




interpreted. The resources aim at highlighting the he was wrong. Our annotation process does not rely on
structure of calendar expressions which are conthdse  syntactic parsing or on deep context exploratiamn omly
their core, of a calendar base (CB), on which threeperforms a surface shallow analysis (decompositioa
operations are successively performed: a pointingstring): this is why the pointing operation valu@ the
operation, a shifting and/or zooming operation and expression later’ will not specify whether it is a deictic
zoning operation. As described in (Battistelli & &008), or an anaphoric expression, but will only tag it as
calendar expressions can be represented through theelative expression, leaving its complete intergien for
following generic form: further computation.
OpZoning(OpFocalising/Shifting(OpPointing(CB))

3.2.3 Shifting and zooming operation
3.2.1 Calendar Base The values of the shifting operation describe sshitms
The resources decompose and describe the gramdarit of information in relation to a temporal shift thepierates
that play a part in the construction of the calerutzse: on a calendar base (in expressions such we tays
cardinal and ordinal units (minute, hour, dayOfWeek before Christmas “next week: (i) the temporal
dayOfMonth, month, trimester, semester, year). orientation of the shifting operation (identicagdikward,

forward); (ii) and, if relevant, its granularitygg, month,
The description of calendar bases is adequatelyeaseld etc.) and the shifting quantity. An example is pded in
in existing literature on the subject. However, ibes  figure 1.
classical constructions of the calendar bases, rpuso
study reveals more complex structures that we ¢thten  The zooming operation encodes possible focus shitth
incorporate, for instance, those for which decision as in the expression8y the end of the y€aor “in the
concerning the level of granularity depend on thetext early eighties An example is provided in figure 2.
(“long time&, “short period) or on cardinal symbolic

units (partOfDay such amorning eveninglunch). As mentioned for the pointing operation, the antiota
resources include the notion of ambiguous integpicat
3.2.2 Pointing operation of certain units. For instance, the interpretatafnthe
The pointing operation is used to describe thevi&ti shifting operation in the following expressiohl¢ met
operation of pointing out a calendar area. Thigaien, him on Tuesddywould require analysing the verb tense

however, is not as trivial as it seems, as thetpwjrcan so as to be able to specify that the shifting dagon is

be direct vs. indirect. In our approach this ogerafims backward. As information on verb tense is not ledi

to capture the distinction between absolute vsatired during the annotation process, the system spediiigis

references. Indeed, like classical approaches, ounwo values are possible (either backward or foryvar

annotation tagset distinguishes “absolute” expoessi  |leaves the complete disambiguation to some further

that can be directly located in a calendar systéim ( computing.

1999, “during the 80%) and “relative” expressions that

require computation to be anchored on a calendsiesy  3.2.4 Zoning operation

(“the past two yeats“tomorrow). The value of the zoning operation encodes the strsan
of units such assince until, before after, around or

The tags specify how to interpret “relative” caland during (the zoning value, in this case, is “identical”).

expressions, distinguishing, in the Pointing Operat Starting from a given calendar base that acts as a

those which refer to another temporal referencerglyy reference, the zoning operation specifies the dalearea

the text (anaphoric expressions suchtas‘days latet, that is designated.

“the next da%) and those which refer to the time of the

utterance situation (deictic expressions such asThe model will be progressively extended to refihe

“yesterday, “the last few montfisthat depend on the description of the semantics of complex zoning

“now” of the utterance situation). Extending prawdo  operations (to distinguish expressions sudobag before

modelling of semantic operators described in (Btetti just before etc.).

& al. 2008), we suggest integrating in the pointing

operation information on how relative expressioms a 3.3 Output examples

built up (deictic vs. anaphoric). We illustrate the decomposition and annotation gssc

) ) _ through two examples. In figure 1, the expresstaix(
Sometimes, however, the annotation module is lettab  months |ateh) is analysed as a relative anaphoric

specify _Whether_ a relative e_xpression_ is deictic or expression (Pointing Operation), which shifts siartis
anaphoric. For instancejater’ is a relative calendar ogjier from the calendar basis (Shifting Operatidie

expression, but only a deep context explorationdc®ll  zoning Operation, which specifies the kind of calen
whether, in context, it is a deictic expressiohw(ll join area that is expressed upon the calendar basist ias
you latef’) or an anaphoric expressiorHg later felt that “identical” (unchanged): other values would haverbe

; possible (e.g.:until six months lat€}.
Zoning operations as well as shifting/zooming ofilers can

be multiple, while the pointing operation can oappear once.



e.g.: ‘Six mois plus tard (“six months latée)

<TextUnit Type="Calendar Expression">
<Annotation Name="Zoning">ldentical</Annotation>
<Annotation Name="ShiftingQuantity">six</Annotati>
<Annotation Name="ShiftingGranularity">month
</Annotation>
<Annotation Name="Pointing">Anaphoric</Annotation
<Annotation Name="ShiftingOrientation">After
</Annotation>
<String>six mois plus tard</String>

</TextUnit>

Figure 1: an output example for a relative calendar
expression

Figure 2 illustrates the output generated by thetation
module for the expressionidwards the end of February
1885, an absolute expression in which a zooming shift

Recall Precision F-score
Absolute 84.4% 95.2% 89.7%
Relative 80,1% 82,2% 81,1%

Table 1: resource evaluation

The annotation module faces several difficultibs,main
one being the analysis of compound calendar express
(which are not yet analyzed as a whole) and dllipti
expressions (such astay 6", 7" and 8™ in which the
month is not repeated). Another source of diffigult
which is a classic difficulty for this kind of antadion
system - is when the system faces polysemic express
such as years which are not introduced by any @xkpli
operator (and are hard to distinguish from numbers)
expressions such agpdstponed from 2/25 to 3/4in
which the system will wrongly recognize an interedl

operates and which designate an approximate zondime.

(zoning ‘around).

e.g.: ‘vers la fin du mois de février 188%"towards the end of

February 1885)

<TextUnit Type=" Calendar Expression ">
<Annotation Name="Zoning">Around</Annotation>
<Annotation Name="Zooming">End</Annotation>
<Annotation Name="CardinalMonth">2</Annotation>
<Annotation Name="CardinalYear">1885</Annotation>
<Annotation Name="Pointing">Absolute</Annotation
<String>vers la fin du mois de février 1885<it®ir

</TextUnit >

Figure 2: an output example for an absolute calenda
expression

We are currently working on the linguistic modeijinf
compound calendar expressions that can be condidsre
aggregates. Refining expressionsn(“Monday morning,
around 9arl), intervals (‘between June and Septeniber
“approximately from mid March to the end of July
enumeration (Way 6", 7", 8" and 9™) are examples of

compound calendar expressions that require to be

analyzed as a whole.

4. Evaluation

5. From text mining to navigation
through texts

The semantic annotation outputs are used in a atwigy
system,NaviText a French shareware (Couto and Minel,
2007), in which different ways of temporally progseg
in texts are implemented, to facilitate access he t
temporal information that raises one’s interese Tiajor
use case considered is to gather information araund
period of time: the user can easily scan texte&ovshich
parts mention the period and the context he igested
in.

5.1 Text navigation

Our conception of text navigation rests on the liypsis
that navigating through texts is the expressionaof
cognitive process related to specific knowledgengi
2003; Couto & Minel, 2007. More precisely, we claim
that a reader moves through texts by applying some
knowledge to exploit the linguistic information pest in
texts (discursive markers). Moreover, we claim i
knowledge can be articulated in a declarative vedying
on information in texts, coded both by their stuwetand
by specific annotations. This conception of navaais
based on four elements: i) a text representatioiciwh

‘associates linguistic annotations to a text uni)({see

The resources have been evaluated upon a corpus, igouto & Minel, 2007 for further details); ii) a lguage,

which 605 calendar expressions were manually atetbta
(approx 27 771 words). The corpus consists of wdiffe
texts that were deliberately chosen because thesept
rich and varied calendar expressions and becaagatk
different from each other, containing more or less
absolute calendar expressions (a long biographyst sh
news articles, excerpts from literary works).

called Sextant, to model navigational knowledg@;an
agent (an individual or software) able to encodehsu
knowledge; iv) a system, call@¢hviText to interpret and
apply knowledge to a specific text.

Underneath the navigation system, the generic ceila
language Sextant is used to express conditionsafor
navigation operation to be enabled: (i) conditionsthe

The resources are evaluated thanks to the classicadgyrce text unit and on the target text unit, al a(ii)

measures of recall rate and precision rate, digishing
absolute (approx. 75% of the calendar expressimrsept

conditions on a relation between source and tafges.
conditions language is an important component &fz3e

in the corpus) and relative (25% of the calendar gng s composed of basic conditions, TU elements

expressions present in the corpus) calendar expnsss

existence conditions, hierarchical conditions and



non-hierarchical conditions.

Basic conditions concern the TUs' attributes and
annotations. For this kind of condition we use tation
close to the pattern notion. We define an opereadied
TU, having five operands that correspond to thievahg
properties: type, number, level, annotations amhgst
With the first three operands and the fifth one,deeote
constraints of equality, inequality, order, prexffix and

substring occurrence. The fourth operand is used to

indicate the existence or non-existence of anrutafi
whether it is an annotation name, a value or a neathee
pair. For TU elements existence conditions, we naefi
operators without operands to verify if a TU has
annotations, string, title, parent and childrenl e
conditions may be combined using the classic logic
operators OR, AND and NOT. Figure 3 presents arjene
example of a navigation operation.

IF (condition TWyured
THEN : DO SELECT CRITERIA (Orientation, Order)
WHERE {( condition Tlrget)
AND
(Relation (TWhyrce TU(arge)
%
: DO SHOW (Operation’s Label);

Figure 3: Generic navigation operation (Couto & Bjn
2006)

5.2 Temporal navigation

Using this language in the field of navigation tigb
calendar expressions, these conditions expresgphef

relation that must exist between a source calendar,

expression and a target calendar expression (domdih
the granularity, condition on the type of operatats.).

For instance, a condition can express which kind of

granularity the target and the source should haleeger
or smaller — in the case of zooming progressian (“
August 2009toward “on 5 August 2009. Figure 4 is an
example of the rule that encodes a zoom in thega#ioin
operation. Figure 5 is an example of rule that dersoa
move forward operation (chronological navigatiomda
illustrates how the navigation system can take athge
of the linguistic operators’ analysis.

<NavigationOperator Title="ZoomInYear2Month" Typés">
<Source>
<Condition Type="Simple">
<TextUnit Type="Calendar Expression">
<Annotation Name="Granularity">Year</Annotation>
<Annotation Name="CardinalYear"></Annotation>
</TextUnit>
</Condition>
</Source>
<Target>
<Condition Type="Simple">
<TextUnit Type="Calendar Expression">
<Annotation Name="Granularity">Month
</Annotation>

<Annotation Name="CardinalYear"></Anrtixia>
</TextUnit>
</Condition>
</Target>
<Relation_Source_Target Source_Name="CardinalYear"
Target_Name="CardinalYear" Operator="Equal">
</ NavigationOperator>

Figure 4: A zoom in navigation operation

<NavigationOperator Title="MoveFwdYearl" Type="In">
<Source>
<Condition Type="Simple">
<TextUnit Type="Calendar Expression">
<Annotation Name="Zoning">After</Annotation>
<Annotation Name="Granularity">Year</Annotation>
<Annotation Name="CardinalYear"></Annotation>
</TextUnit>
</Condition>
</Source>
<Target>
<Condition Type="Simple">
<TextUnit Type="Calendar Expression">
<Annotation Name="Zoning">ID</Annotation>
<Annotation Name="Granularity">Year</Annotation>
<Annotation Name="CardinalYear"></Annixta>
</TextUnit>
</Condition>
</Target>
<Relation_Source_Target Source_Name="CardinalYear"
Target_Name="CardinalYear" Operator="Superior">
</ NavigationOperator>

Figure 5: A move forward navigation operation

The general idea is that from a specific periodchhhe
reader is interested in, the system offers himrs¢veays

to progress (navigate) in a text or in a set ofstelxe can
either move toward another part of the text thédreeto
the same period, or move toward a previous/follgwin
temporal reference (chronological navigation). Hm,c
likewise, zoom into the period or zoom out to agdar
period (granularity navigation). For instance hié¢ reader
focuses on a calendar expression of interest (gay “
August 1999, depending on the text, he can then
navigate from there to another temporal referetweard
“on the night of the 17of August 1999r “from August

3 to 7, 1999 if he wants to focus on what happened
inside the same period (zoom in), towardintil
September 1999f he wishes to progress in time (move
after), toward dn 15 July 1980Q if he is interested in
what happened previously (move before). The navigat
process also makes it possible to switch betwegestpf
operators: one can move toward a mention of theesam
period but with a different operator.

We think that our approach may have a significengact

on the way a text is read when its amount or nadoes

not make sequential reading on the Web easy. We are
currently working on several improvements to our
approach. Related to some future navigation apgmics

in corpora, we are extending our concepts to ai+taxt



scenario.

Compréhension des langues et interactibds Hermes,
Paris.

We are also working on extending the power of Battistelli, D. J. Couto, J-L. Minel and S. Schw@008).

expression of the Sextant language in order to $s/pa
some current limitations. Presently it is not pbksito
assign scores to the TU targets that fulfill theditons
expressed by a rule (this score would be usedefsultr
ordering purpose). Nor is it possible to exploie th
operators’ algebra (Battistelli & al., 2008) subhttif the
source expresses a “pointing operation” look foarget
temporal reference expressing a “shifting operatimm
the same granularity.

6. Perspectives

The resources presented highlight the constructibn
calendar expressions, decomposing their structucea
succession of operations that apply on a calendse.b
Progressively the linguistic modeling and the reses
for text annotation are being extended to refine th
analysis of operators and to capture larger coctsbins
such as compound calendar expressions.

The linguistic decomposition of calendar expression
aims to go further than classical analyses thasiden
them as named entities. The annotation resourters att
to provide information on how they should be intetpd

Representing and Visualizing calendar expressians i
texts. INSTEP’08 Proceedingd/enice.

Bechet G., F. Clerin-Debard, P. Enjalbert. (200R).
qualitative Model for Time Granularity. In
Computational Intelligencevol. 16 (2), p. 137-175.

Bettini C., S. Jajodia, S. Wang. (Eds). (2000)me
granularities in Databases, Datamining, and Tempora
ReasoningSpringer.

Cailliau, F., A. Giraudel, B. Arnulphy. (2009). Tiing
Out-of-date Newspaper Articles. In Advances in
Computational LinguisticsResearch in Computing
Science 4]1pp. 277-288

Couto, J. and Minel, J.-L. (2007). Navitexte, attex
navigation toolLecture Note$n Artificial Intelligence
4733, pages 251-259.

Cunningham, H., D. Maynard, K. Bontcheva, V.Tablan
and V. Ursu. (2002). The GATE user guide
http://gate.ac.uk/

Filatova, E. and E. Hovy. (2001). Assigning timarsps
to event-clauses. M/orkshop on Temporal and Spatial
Information ProcessingACL 2001, pages 88-95.

Hitzeman, J., M. Moens, and C. Grover. (1995).
Algorithms for analyzing the temporal structure of

so as to make them computable and searchable. The discourse. In EACL95, pages 253-260.

interest of the approach has been illustrated titroa
navigation tool which takes advantage of the seimant
description of operators entering into the constomcof
calendar expressions.

In its current version, the navigation system cascdbe,
in a declarative way, which kind of target TU cam b
accessed from a given source TU that fulfils caodg. A
future evolution will be to consider that the s@ftU,
instead of being a text unit that appears in a, teoald
also be a user’s query: for instance, the userdcauthmit
queries containing temporal filters, such dsetiveen
1852 and 1871or “before 1871 The semantics of the

Juanals B. (2003).a culture de I'information, du livre au

numériqueln Hermés Sciences Publications- Lavoisier,
Paris.

Lundquist L., J.L. Minel, J. Couto (2006). NavilLjre
Teaching French by Navigating in Texts. In
IPMU’2006, p. 1093-1099. Paris.

Mani, I. and G. Wilson. (2000). Robust temporal
processing of news. In Proceedings 38th ACL, pages
69-76.

Mazur P. and R. Dale (2008). What's the Date? High
Accuracy Interpretation of Weekday Names. 22"
International  Conference  on  Computational
LinguisticsProceedings, p. 553-560. Manchester.

operators in the query would be analyzed by theMinel J.-L. (2003). Filtrage sémantique, du résumé

annotation system and all the temporal referencagéxt
or a set of texts that fulfill the conditions exgsed in the
set of rules we described will be returned to theru
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