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ABSTRACTA new challenge is added to the Natural Language éssiog Community; how to
analyze the new documents forms resulting from tled B/0? We are interested in a
particular kind of information which is events. Thuge propose a generic approach to
extract and analyze events from text. We proposesvamt extraction algorithm with a
polynomial complexity Ofp This algorithm is based on developed semantip ofaevents.
We validate the first component of our approachtlyy development of the "EventEC"
system.

KEYWORDS: Documents and Knowledge Engineering, IntiwmaExtraction, Event
Extraction, Semantic Maps, Ontology.

RESUME Un nouveau défi s'ajoute a la Communauté traitemertomatique du langage
naturel; comment analyser les nouvelles formesatriithents provenant du Web 2.0. Nous
nous intéressons a un type particulier d'informatiqui est I'événement. Ainsi, nous
proposons une approche générique d'extraction enhdlyse des événements a partir de
textes. Pour cela nous avons mis en place un dlgosg d'extraction d'événement qui dispose
d'une complexité polynomiale O%nll se base, entre autres, sur des cartes séuagsi des
développées. Nous avons validé la premiére comp®sdat notre approche par le

développement du systéme "EventEC".

MOTS-CLES: Ingénierie des Documents et des Connaissancesadirin d’'information,
Extraction d’événement, Carte Sémantique, Ontologies




1. Introduction

New sources of textual information, rich in evergmw significantly, such as
social networks, blogs and wikis. They are addedldosources like the informative
web sites, emails and forums, which shows the itapoe to manage these data
automatically. According to the Linguistic Data Gortium, the best event
extraction system allows to extract 14.44 % ofdlients in a textual document. This
is during the last evaluation concerning the evéAtgomatic Content Extraction)
ACE (2007). This result shows the need for re-examgi the way of modeling as
well as the practical strategy of event extractidocordingly, our research focuses
on the event annotation and their analysis. Fins, annotate events using an
effective algorithm based on Contextual Explorati®econd, we group similar
events using appropriate similarity measures oflaiity. This output is very useful
for many information extraction tasks like summatian, text categorization and
query answering systems.

The rest of the document is organized as followextiSn (2) deals with the
definition of Event and introduces the related vgook event extraction methods. In
section (3), we present our approach for autongatémt processing, particularly the
component of extracting events. The experimentaisodescribed in section (4).
Then, we evaluate the system in order to demomsitsatibilities. Finally, in section
(5) we conclude our work with a few notes aboutghespectives.

2. Related Works on Events Extraction

It is worth noting that the event definition variascording to the application
domain: probabilities, software development, higtphilosophy and linguistics. But
we can be said that an event is something that dmppit can frequently be
described as a change of state or a transitiondeettwo states.

ACE definition (2007) adds that an Event is a speadifccurrence involving
participants. HoweveiTimeML specification (Pustejovsky, 2003) considers "EVent
as a cover term for situations that happen or gcdevents can be punctual or last
for a period of timeTimeML also considered as events those predicates describ
states or circumstances in which something obtair®lds true. Otherwise, Hong-
Woo (2004) define Event as the binary relation leetwtwo entities for special
event verbs which are predefined by biologists.tdtlisally, the tasks of event
extraction were first explored in the series of Bage Understanding Conferences
(MUCy started from 1987. The eventsMUCs were limited to finite topics, e.g.,
terrorist activities, management succession. Otbeent works are hybrid (Elkhlifi
et al., 2009). They use machine learning technigu@sake annotation rules similar
to the pattern-matching.

Several works which have followed treat the evedttaetion, are based on the
pattern-matching rules (Mani et al., 2000), or be tachine learning approach



(Mazur et al., 2007). But the problem is the higmplexity of the algorithms which
are presented by these approaches. This prevenpaisage on large scale.

Different systems, however, represent events iferdifit ways. There are two
approaches to represent events: On the one hame ith theTimeML model, in
which an event is a word that points to a noderietavork of temporal relations. On
the other hand, there is tHeCE model, in which an event is a complex structure,
relating arguments that are themselves complextsies, but with only ancillary
temporal information. In our study, we are integdstather in the annotation of the
events in the form of metadata on the documentprepose our ontology of events
and our method to extract them.

3. Our approach

Our model of event extraction is a component inr@gabder approach that we
propose for processing and analyzing events. Tpgaach is composed of the
following parts:

— A first component of extracting and clusteringemts: starts with the
segmentation of text. Then, the annotation of thents using the Contextual
Exploration technique.

— A second component of analyzing event clustera KBategorical Applicative
Grammar CAG'. In a first stage, we generate the phenotype gordtion. Then, we
determine the normal form of event (the operat@fapd structure). This structure
is the semantic functional form of event. We praptis develop aHeuristic CAG,;

a new version ofCAG, where we suppose some constraints on the tyfiallini
affected.

— A third component of the exploitation of the etgeby storing the normal form
in a relational database. For that, we determimogedure which describes the
transformation of normal form into database schdnfarmation which we want to
fill in the database is mainly: Situations (statmcesses, event, resulting state, etc.),
Agents and Circumstances (spatial and temporal).

In this article, we present the first componenthaf general approach described
below. We will present the first part and its expemtation independently of the
other parts. We initially segment the text intofeliént units. Then, we propose an
algorithm which annotates the events efficientliieTefficiency is represented by a
minimal complexity compared to the other algorittiescribed in the literature.

3.1. Event Extraction: Segmentation

The segmentation is the determination of the umitsders (unit as sentences,
paragraphs etc.). It is a hardly-realizable taskiet that a point followed by a
capital letter is not enough to detect the endher lieginning of a segment, it is
necessary to take into account all typographicakera. Moreover, other linguistic
bases are engaged like the syntactic structureseingence and the significance of



each typographical marker in a well defined cont&kie existing tools segment the
structured texts into paragraphs. But, the segrtientaf texts in smaller units
(sentences) remains a difficult task currently. fEhexist some works related to the
monolingual segmentation, in French language, BEhgind German. We developed
our own segmentor while basing ourselves on putiotuanarks. (Elkhlifi et al.,
2007).

3.2. Event Extraction: Annotation using Contextual Exptation

Contextual exploration 'EC' is an effective teclueiqDesclés et al., 1997). It
takes into account the context to commit semamtieterminations or to make
decisions in the construction of meaning. It lieghim the scope of rule-based
methods in Artificial Intelligence. It consists applying rules in a context which is
determined by indices (hierarchized indices: firgtdicators and secondly,
complementary clues). EC has the advantage of bedspendent of the application
field, because the rules describing the linguigtienomena are independent of a
particular area. In addition, it doesn’t need a phorsyntactic analysis. This factor
reduces considerably the execution time when wdeimgnt the method. Event
extraction can be seen as a discursive point of ineinformation extraction and it
is indicated by linguistic markers of surfaces bgrnouns and adjectives). Some
indicators are polysemous, thus they need a congpltary clues to clarify the
indetermination.

We define an event as a fact which occurs at andiivee. It can be punctual or
continuous. An event is characterized by a tramsitietween states. We present the
event in general as aspectual information which banidentified by linguistic
markers: verbal expressions (such as the occurresrt®s), noun expressionthé
death of X or some adjectival expressions. An event is anoed by one or more
reporters. The event occurs at a well defined iim& specific place. But these two
attributes are optional. We can announce an ewgthiput giving the place or time.
An event can be carried out or not carried out.t Téeds us to define specific clues
of times. We observe the succession of severaltgevana text. They are inter-
related, and we are interested mainly in the i@tadif causality between them.

We defined the semantic map for a particular fighdch is the natural disasters:
a disaster has several types and is caused byticlictzanges or other factors. It
causes human and non human damages (see fig@ear2yhoice is explained by the
richness of this field in event and their diveesti This semantic map can be seen
like a linguistic ontology which is going to be used by other ontology. To annotate
events, we propose the following algorithm:
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Figure 1. Event Annotation Algorithm

The algorithm of event annotation takes as inpsemantic map and a set of
rules, to annotate the event efficiently. If we sider that the basic unit is equal to

the comparison of two patterns, then the complexitgur algorithm iO (1T), with

n the number of segments which can be formed froBoeument. Whereas the
complexity of the algorithm proposed by (Bittar,08) for French language is

o(n™, it uses the full analysis of sentence.

Taking for example this titleAvalanche au Kirghizistan: 5 mort#Avalanche in

Kirghizistan: 5 dead"We notice that the authors tend to express theteueia



short way on the titles’ level. This is why; we ithef specific rules for the titles. In

the example above, the title contains two eventmected between theniEvent 1.
"Avalanche" Event 2: "5 morts- 5 dead"Relation between event 1 and 2: causality
relation expressed by two points.

For the Avalanche class on the title level, it i®egh to find an occurrence
belonging to the avalanche indicator to annotate dagment as an "Avalanche
event". The nominal indicator of this class is therd "Avalanché& and these
synonyms like Masse de neiges - snow nmaaad 'bloc de neige snow blotletc.
We expressed this by a regular expression.

Natural disasters ]/

cause
?s atype

Damage|—
eanse)-_"

(Lanosio)

Climatic Changes

|
Tsunami

| Seisms Sea level Snow-covered

]

Monsoon rain Global warming

Hurricanes
Cvclones

Extraterrestrial

[Dryness and heatwaves ]

Figure 2. Map of Natural Disaster
Beyond the title, the existence of an avalanch&atdr does not imply an event.
We must seek indices with the periphery indicaliobecomes an event if we find a
verb of occurrence, such as for example this seat&vent 3: "...une_avalanche
qui s'est abattuesur la...- ...an avalanche whigtrokethe area...":In addition, if
the avalanche is dated then it is also an evereéxample: ’avalanche dgeudi the
Thursdayavalanché, or "L’orage del'année 2000- The 2000stornd'.

Therefore the rule which expresses the exampleeaitsomentioned below:
If C anoccurrence T, O I, = | puanche

If Dan occurrence Y O C
OR If Oan occurrence Z O C

it Times
ir Then Annotate the segment container T asan Avalanche Event
nominal (d).

production

a) "lls sont tous mort They are all died
b) "Il vient de décéder He has just died".



¢) "Un orage a tué deux personne& storm left 2 people dead
d) "La mort inattendu de 17 personnehe unexpected death of 17 pedple
We express them respectively by the following egpiens

a) (est| sont| était| étaient| fut| furent) (mort(dEdédé(s)?)

b) (vient| viennent) (de|d’) (mourir|] décéder| expisser| périr| emporter|
succomber| trépasser)

c) (tu] cess) (e| es| ons| ez| ent| ais| ait| ionishient| ai| as| a|] @mes| ates|
erent)

d) Lists of nouns indicate "mort" with an article.

We defined rules for each group of indicatorsthd verb is in the past or past
simple, it expresses an event in French langudgemt] we must seek other indices
which confirm the event like the dates and the gdaSome verbs do not imply an
event only with the 3rd and them pronoun (like ie)dThat's why we filter all
erroneous forms in the expression of indicator.

The first semantic natural disasters map was usedhderstand event in a specific
field, our objective is to extract them in genendle defined for that the generic
map. An event can be social, individual or natute; social event can be Economic,
Cultural, Conflicts, Legal or others. For each slage have to determine its sub-

classes as follows:
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Figure 3. Semantic map of Events
For each concept of the map, we defined the setle§ which covers all the
possible linguistic forms of event. We have devetb@mbout 200 rules. We start
from a textual example to generalize all linguist@nifestations. This method
makes it possible to define incrementally a soidébof rules.



4. Experimentation and Results

To validate our model, we develop tEB®entECsystem in Java using Eclipse
environment.EventECincludes the module of segmentation and Eventaetitn.
We prepared a corpus containing 753 articles framynmsources: Blog: 117 articles,
Wiki: 185 articles, News articles: 256 articles,cid Web: 96 articles; Email: 102
articles. The average length of a sentence is dfi4lwords, with an average of 6.1
events per document, for a total of approximaté&@(54 words, 21837 sentences
and 4594 events. This corpus was annotated bystperts. For each segment of the
article, they indicate whether it represents amewe not. If yes, they affect a class
from the semantic map to the segment.

After removing the images and the legends of thielas, we segment them into
sentences and we apply our algorithm of event atioot

To evaluate this algorithm, we employ the followidefinition of the precision
and the recall.

= a Recognized by the system and the annotator

= b: Not recognized by the system but annotated &atinotator.

= ¢ Recognized by the system but by not annotatettidoyannotator
The Precision and the Recall is calculated as:

a - _a F1= 2xPxR
atc a+b (P+R)

We obtained the following value for precision andcRll: P = 82.314%, R =

89.831% and F-sore = 85.91.

4. Conclusion

In this paper we proposed a model of event extractvhich is based on
Contextual Exploration. We have proposed a polyabraigorithm to annotate
events. We developed a semantic map of events,aaredt of rules which are
associated to each concept of the map. Also, weldeed theEventECsystem
composed of two modules in order to evaluate thdahdrhis work comes within
the framework of the extraction and the exploitatiof the events. Actually, it
constitutes a considerable target in many apptinatiomains like national security,
economy and biology. In short term, one of thet fiussure works which we propose
is to analyze the obtained clusters of events b GA

In long term, we look forward to fuse the eventseffect, we have the idea of
adopting, to the case of the events, the MCT mtmtethe fusion of information in
general.
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