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ABSTRACT

This paper describes ongoing work for annotation of events in Greek corpora following the specifications
of the TimeML standard adapted to the Greek language. We first briefly outline the task of event
recognition and the history of related annotation efforts. After that we discuss the tags used in the
annotation process for a Greek Event Annotated Corpus and we provide indicative examples from the
guidelines.

1. Introduction

Detection and analysis of events and their various realizations in natural language has been examined by
philosophers, psychologists and linguists (Vendler, 1967). In computational linguistics and artificial
intelligence, event detection is of great interest for developing complex natural language processing
applications like narrative understanding, information extraction, automatic summarization and question
answering. Large collections of text available today need to be robustly analyzed in order to be searchable
from machines and event recognizers are crucial components of textual analytics systems that try to extract
information necessary in creating automatic summaries and/or in answering questions like: “IToieg ftav ot
onovdadtepeg payec mov €ywvav tov tedevtaio ypovo tov B’ TMayxoopiov IToAépov; Tloteg tpdmeleg
katéppevoay to 2011;”

Many different approaches to event detection have been presented in the relevant literature. The
ultimate goal of these approaches is the development of applications that automatically extract facts and
recognize spatiotemporal relations between them (IToraysmpyiov k.o., 2007). Events are usually studied in
terms of either their semantic structure or of their spatio-temporal dimension in relevant annotated corpora
needed for developing and testing event recognizers. In this paper, we present our effort for the creation of
a Greek Event Annotated Corpus (GEAC) based on the model of the Time Markup Language (TimeML,
http://timeml.org).



2. Annotation schemas for time and events

One of the first efforts for annotation of events, temporal expressions and relations between them is
Setzer and Gaizauskas (2001), who developed the Sheffield Temporal Annotation Guidelines. STAG was a
scheme that categorized events to be marked up in occurrence, perception, reporting, and aspectual classes.
The scheme also included the relatedToEvent and relatedToTime attributes, which corresponded to
references to other events or temporal expressions. A relType attribute was used for expressing the nature
of the reference and had the following values: BEFORE, AFTER, INCLUDES, IS_INCLUDED and
SIMULTANEOUS. The last one was a “cover value” for all types of temporal overlaps. An annotation
example according to STAG is the following:

The boy arrived on Thursday.
The boy <event eid="9" class="OCCURRENCE" tense="PAST" relatedToTime="5"
relType="IS INCLUDED">arrived</event> on <timex tid="5">Thursday</timex>.

The Automatic Content Extraction 2005 Evaluation included a detection task for events with specific
semantics (Table 1) that had entities and temporal expressions as arguments. ACE events were also
annotated for modality, polarity, tense and genericity.

Event type | Subtypes

Life be -born, marry, divorce, injure, die

Movement | Transport

Transaction | Transfer-ownership, transfer-money

Business start-org, merge-org, declare-bankruptcy, end-org

Conflict attack, demonstrate

Personnel start-position, end-position, nominate, elect
Justice arrest-jail, release-parole, trial-hearing
Contact meet, phone-write

Table 1 Event types and example subtypes from the ACE 2005 Evaluation

The designers of the TimeML (Pustejovsky et al., 2003a) integrated and expanded elements from
previous efforts and STAG in particular. The main TimeML tags include TIMEX3, EVENT,
MAKEINSTANCE and three types of links. The reference corpus for TimeML is TimeBank (Pustejovsky
et al., 2003b), a resource that contains 183 news articles with 61K non-punctuation tokens and is available
from http://www.timeml.org. The latest version (1.2) of TimeBank includes 8K events, 1.4K TIMEX3 tags
and 9.6K links. Similar resources for other languages include timebanks for Spanish, Italian, Chinese,
Korean and French that range from 10K to 60K tokens. Some of them have been used in shared tasks for
the evaluation of automatic multilingual event annotation (Verhagen et al., 2010).

3. A Greek Event Annotated Corpus

The main properties for each TimeML element are described in the following subsections, with
particular focus on the EVENT and the MAKEINSTANCE tag. Each description is accompanied by Greek
examples that we have collected in order to develop guidelines for the GEAC. In its current version, GEAC
contains 41 annotated texts, including news articles, historical narratives and travel documentaries. We
drew these documents from online newspaper sites, the Greek Wikipedia and transcripts of TV interviews
on historical periods. The total size of the corpus amounts to 31,920 words and it is currently annotated for
temporal expressions and events only. The annotation editor we used was Callisto (Figure 1), a freely
available tool from the non-profit organization MITRE. An alternative environment for event and other
annotation tasks is the Brandeis Annotation Tool (Verhagen, 2010).
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Flgure 1 Annotating MAKEINSTANCE tags (Section 3.3) with Callisto, the editor used for the
construction of the Greek Event Annotated corpus

3.1.The TIMEXS tag

Temporal expression annotation is accomplished through the TIMEX3 tag. TIMEX3 markables include
dates, times, and durations. The temporal value of these markables appears explicitly in the text or can be
defined in relation to another explicit expression, including the document creation time. The next example
shows the annotation of an explicit TIMEXS3:

"Eepvuyo and v T'epuavia otig 2 Avyovotov tov 2009.
<TIMEX3 tid= ‘tl1’ type= ‘DATE’ wvalue = 1‘2009-08-02’ temporalFunction =
‘FALSE’ >02 AuyoUctou tou 2009</TIMEX3>

Each TIMEX3 includes a unique identification attribute (tid) which can be used in other tags for
reference to this expression. The value attribute is used for normalizing durations (dddexa Pdopdadec:
P12W), times (8:05 g 21ng defpovapiov 2009: 2009-02-21T08:05:00). The temporalFunction attribute
has a value FALSE since the expression can be unambiguously evaluated in the text. Other expressions like
x0ec have to be anchored to another expression for their value to be defined. Thus, given the ‘t1” expression
above, the following example should be annotated as follows:

Tnv endpevn pépa éptaca oty Idtpa.
<TIMEX3 tid= ‘t2’ type= ‘DATE’ value= '2009-08-03" temporalFunction= ‘TRUE’
anchorTimeID = ‘tl’ > endbuevn pépo <TIMEX3>

3.2. The EVENT tag

According to TimeML, events are "situations that happen or occur". The term also includes situations that
change throughout the text or states that hold true. State events are considered markables if they develop or
change in the text, if they are directly related to a specific TIMEX3, or if they are introduced by another
event. Expressions that are not annotated include generics not referring to temporally anchored events (o:
KPOATODIUEVOL OTOYOPEDETAL VO KPOTAVE OTAQ, TO OVTIKEIUEVA TEPTOVY AdY® TS PapitnTag), Verbs introducing
generics (eime 6w n I'n yopiler yopw amo t Xelivy), nominalizations that provide no further information
beyond that of their associated verb (dnuocietpora oe epnuepides avapépoov...). Events can be punctual or
last for a period of time, and they can be realized as verbs (o diutytiic diékowe tov aydva), nouns (i
Ppoyomrwon mpoxdleoe (nuiés), adjectives (za xépon frav elappd vynldtepa), prepositional phrases (évag



vmalinlog oe diabsouotita koanyopeitor ...) and participles (y kateorpouuévy ard ™ yoraldrrwon codeid
Oo. amolnuiambe).

Our guidelines contain instructions for typical constructions. If an event is realized as a verbal cluster
containing an aspectual and a main verb, both verbs are annotated as individual events. The set of aspectual
verbs includes the verbs apyilw, oroucrd, telsidvm, ovveyilw, etc. In the case of events realized as noun
phrases, only the head is annotated and any modifiers are excluded from annotation (zapoatipnoav
onuavtiky Bertiwon). In the case of events in prepositional phrases, we annotate the head of the embedded
NP (Bpioxetor aro yOec oe drabeoudtnra). For events realized as predicative complements of copula verbs,
we annotate only the complement (zav ddoralog). If an event is realized as a nominalization preceded by
a support verb (dnyurovpyodv evvraoerc), both words are annotated as individual events, which are linked
via an IDENTICAL TLINK (see Section 3.4). In the case of causative predicates (i exifson npoxdisoe v
opynl Twv aryvrtiokmy opyov), it is often difficult to distinguish the event introduced by the causative
predicate from the result event. For constructions with similar predicates (zpokaic, odnyd oe, mpoleva,
empépw), We annotate three events if the subject is an event itself, and we create a BEFORE TLINK
between the subject and the object event.

Each event has to be classified on the basis of its semantic and factual characteristics. The set of classes
includes REPORTING, PERCEPTION, ASPECTUAL, | _ACTION, | STATE, STATE and
OCCURRENCE events. Reporting events (léw, iy, dniove, meprypipo, oevkpvilow, Eexabopilo,
dlaTomdve, avakovave, cyolidlw) describe the action of an entity declaring something or providing
information about an event, etc:

Iotopucég myéc avagpépovy 6TL 0 TOAENOG TOV ‘40 emnpedlet Kot TIC GUYYPOVES YEVIEC.
2yolia{ovrag T AmOTEAEGLOTO EVVEQUTVOV. ..

Aniwoe o Yrovpyodg [MoMtiopov.

Hopdriinia n EEYE avaxoivwae 6t1 0 delktng 6YKOL MOAVIKOV TOANCEDV.

Avopepopevos 610 BEL, 0 «1oYVPOG Avdpacy TG Pamvt uidnoe oty epnuepida tng Povpaviag.
H Efvikn Tpanela eire 6t ta Kobopd k€pdn avEnbnkav 48%.

Perception events (Blérw, axodw, kortdw, dtaxpivw, Toparxolovdwm, moapatnpd, atevilw, Owp, axodw,
ropaxovw) are used to describe the physical perception of another event:

Amd ™V GAAN Tapatnpriooue Kol TAAL 6TEVOTNTA OTIC GLVONKES PEVGTOTNTAG.
To eidaze oty Tovpkia.

I[pdta va dodue oe 1L KoTdotoor Ba eivat ot maikTeg.

H yapd pov frav peydin mov drovoa tn @mv TOVC.

Eflema e to. paTior Lov To. GAOY Tov TEHaVAY 0o T YTUTLLOTOL.

Aspectual events focus on different temporal facets of an event introduced by the aspectual event. This
class includes initiation (apyilw, Cexivo), reinitiation (Cavalexivad), termination (otouord, tepuatilo,
doxomrw, avafdilm, avoxald, uatoimve), culmination (zelsidvm, oloxinpave) and continuation
(ovveyilw, eloxolovbam, emuévw) events:

Me vymAo puBud coveyiler vo TpEYEL 1| ELANVIKT OTKOVOIaL.
Metd omd dvo PEPEG apyioay Ol OVUKPIGELS.

Intensional action events (I-ACTION) include verbs that introduce an argument which must exist in the
text and which describes an event or a state, for which we can infer something, given its relation to the I-
ACTION verb. For example, the eventual arguments of the first group of sentences below did not
necessarily occur.

pooradw, EXYEPD, OTOTEIPOUAL, JOKIUALD
Me v xivnon avtf zpoorwalei vo o1pvISIACEL.
Kot onwodmote mpoomatnoe vo KpoTHGEL KATOL0 OTOCGTOCT.



EPEVVA), WY VW, OLEPELV®), ECETALW
Eyayvoy va pag fpovv yu 13 ypdvia
Ba gpcovioovy TV opyavmpEVn yevoktovia ythdadwv Efpaimv.

KkaBvotepw, avaforlw, apyomopd, ExPpodove, xpovotpifo, eurodilw, avaotélim
Tote dpwg kabvatepovoay vo PTAcOVV Yiati ot ddpopr| Ppickoviay ot EVOLAUESEG PLACKES.
Kt étor avéfoale to tagidu

ATOPEDYW, TPOLOUPAV®, EUTOOIL W
IIpooraBodoav vo gumodicovy TOVG CTPATIDTESG TOVG AMO VA, £X0VV GYEGELS LLE TOVG VIOTLOVC.
O Ymovpydg arépoye Vo ATAVTIOCEL OTIG EPOTNOELS.

pwt®, (NTM, mOpPoKoA®, mpootalw, oJwtalw, mopayyélie, melbw, oitobual, 1KETED®, TOPOTPOV®,
TPOTPETW, TOPOKIVD

O&Ao va 060G (HTHow Kol YPOTTAS VO LLE CUYYXMPTCETE

THpoopépOnke vo. EMIGKEVAGEL TO TOSNAATO TNG

vmoayouat, T0{w, TPOTPEPW, TPOTPEpoual, diafefaimve, Pefoidvm, mpoteive, Tpotifeual, ooupwVo,
oéyouat, omopacil{w, kabopilw, emitpénwm

H OYE®A tovg exétpepe vo, ypnoILOTOW|GEL TOV 0dNA®To M7téte

Mov vrooyébnie va yopicel vopig o fpadv.

1oyvpilouat, TPOTEIV®, DITAIVICOOUAL, EICHYODUAL, DTEOONADV®, DTOTTHPI(®
Ioyvpiotnroy 6T dev giyav pali tovg Timota dAro a&idroyo
Ipoterve 6N popd pov va TAEvel Ta movkapica Tov [eppoavov

The intensional state (I-STATE) class is used for states that refer to alternative or possible worlds where
their argument might occur:

ToTEDW, VOUILW, PPOVA, OKETTOUOL, KPIV®, DTOWIGLOUAL, DTOTTEDOUAL, oladavouat, vicOw
To motevare 611 Bo, T1g Ppeite TOTE;
Nowlov maxg giye amoniedoet amd ) Podo.

Oedw, yperalouat, apéoel va..., Ppickw koo, emBouw, Loyropd, Tobon
O&lovy va gUyovv amd v Alr.
Yrapyovv owoyéveteg Tov Ba 778elav va vioBetiicovy éva modi and v Acia

eAmi{w, TEPIUEV®, EVEATILOTM, TPOGOOK®, OVOUEV®, PLA000ED, oYedialw
O Toradomovrog pilodolei vo mhpet petaypagn oty Ayyiia
‘Qote vo PTAGEL GTOVG «6» Ko Vo eAmider faoiua o€ TpdKpion

pofduai, oryaivoual, U1oW, TPEU®, OTEVOYWPIEUOL, OVHTUY®, CKOTIOUO
O apyég poPfovvrar 6t d¢ Ba etvan og BEon va avtipeT®OTIcOLV. ..
Ot ovyyeveig Tov avyovyovy yuo. v £Kfaon g vyeiag Tov

eluar o€ Géon, umopw
To oyoleio de Oa eivar oe Oéon va. deytel mEPIGGOTEPOVS PAONTEG TIV ETOUEVT YPOVIEL.

STATE events describe circumstances in which something holds true. We annotate a) states that change
in the temporal framework of the text being annotated, b) states that are directly related to a temporal
expression c) states that are introduced by an I-ACTION or a REPORTING event and d) states realized by
a copula verb and a predicative complement if the state depends on the document creation time. In the
example below, the relation of the airplane to the owner company does not change during the temporal
framework of the text. Thus it is not annotated as a STATE. On the contrary, the state expressed by
erméforvav changes during the document framework and is to be annotated.



Kat 01125 GvBpomor mov exéforvay oto airbus tng Quantas cobnkav.

In a similar way, the complements of verbs like eiua: and Spioxouou are to be annotated as states since
they can be interpreted only in a relation to the document creation time.

Ioyvpég vavtikég duvapelg amotedodpeves amd 15 molepkd mhoio Bpickovtat oto Ayavt tov lepaid.

The next two examples regard states that are related to a temporal expression and should be connected
to these expressions via a TLINK.

O Kovoravtivog Kapapaving detéhece IlpwBomovpyog tne EALGdag yia 5 ypovia.
"Epevav oe kotavliouo ywo opketd ypovia.

Occurrence events are all the other kinds of events describing something that happens or occurs in the
world.

H AEK vixnoe pe 3-0 v Popa.

The classes of the events described above are not uniformly represented in GEAC. Not surprisingly, the
occurrence class is the most frequent one, followed by events classified as states (Table 2).

Event class | Percentage
Occurrence | 65,15%

State 21,63%
Reporting 3,71%
I-action 3,12%
Aspectual 3,02%
|-state 2,27T%

Perception | 1,08%
Table 2 Event classes and their distribution in the Greek Event Annotated Corpus

3.3. The MAKEINSTANCE tag

Events in TimeML are distinguished from their realizations. Thus, each EVENT tag is accompanied by at
least one MAKEINSTANCE, a tag that is used for the specification of the actual realization of an event. It
includes information like the id of the event it refers to, together with attributes concerning tense, aspect,
non-finite morphology, polarity, modality, and cardinality.

In most cases, only one MAKEINSTANCE is needed and it is automatically created and associated
with a new EVENT tag by the annotation editor. Thus, the human annotator has only to create additional
MAKEINSTANCE tags for the second (and more, if needed) instances when an event is associated with
two or more temporal expressions:

H Mopia dida&e T Agvutépa kar v Tpit.
<MAKEINSTANCE eiid="eil" eventID="el" tense="PAST" aspect="NONE" pos="VERB"/>
<MAKEINSTANCE eiid="ei2" eventID="el" tense="PAST" aspect="NONE" pos="VERB"/>

There are also cases, when the human annotator can either create as many MAKEINSTANCE tags as
needed or, for large numbers of instances, just one MAKEINSTANCE that includes cardinality
information:

H Mopia didate dbo popég ) Agvtépa
H Maoapia dida&e 150 popég mépuot



Tense and aspect attributes of MAKEINSTANCE tags are non-optional. Possible values for tense are
PAST, PRESENT, FUTURE, or NONE. Aspect can be assigned values from PROGRESSIVE,
PERFECTIVE, PROGRESSIVE_PERFECTIVE, or NONE. Figure 2 presents some typical annotations for
finite verbal types.

Example Tense Aspect

Aev fAémer vo aveBaivouv 6Tny Kotnyopio PRESENT | NONE

éxel avabéoer T dloyeipion e TPiTovg PRESENT | PERFECTIVE
Ta otpatedpata pualevoviay yopw amd 1o vnoi | PAST PROGRESSIVE
O ATEE®A zmporeve avénomn g Onteiog PAST NONE

Eiyov pdyer npwv vo, yopico PAST PERFECTIVE
‘OAot o Bélovy debtepo Kat Tpito FUTURE | PROGRESSIVE
Eueic Oa kepoicovue pe ™ Ntvapo FUTURE | NONE

Ou el oyoddoer an’ T GOVAELN TOV OTIG 6 FUTURE | PERFECTIVE

Figure 2 Annotation of tense and aspect attributes for finite verbal types

The non-finite morphology attribute is mainly used for non-verbal events and can take the following
values: ADJECTIVE, NOUN, PRESPART, PASTPART, or NONE. All finite verbal types are assigned a
NONE value, while PRESPART and PASTPART values are reserved for participles like gpsovaovrag and
droprouévog. The polarity attribute depends on whether the event instance is negated or not in the text (dev
émivve) and it can either be assigned the implied default value POS, or NEG.

3.4.The LINK tags

When all events and temporal expressions have been annotated in a text, the next step is to define relations
between these events (actually MAKEINSTANCES) and temporal expressions using temporal links
(TLINK), aspectual links (ALINK) and subordination links (SLINK). Although we have not yet annotated
LINKs in GEAC, we provide in this subsection a brief overview of these TimeML tags, together with
indicative examples from our guidelines for Greek.

The large majority of the 9615 links in TimeBank 1.2 are TLINKSs (6418) followed by 2932 SLINKSs,
and 265 ALINKSs. TLINKSs depict the temporal relation between two events, two temporal expressions or
between an event and a temporal expression. A relType attribute describes explicitly the nature of this
relation. Table 3 presents some of the possible values for the relType attribute.

relType | Example relType Example

Before Epvye Tpwv va yopicwm Simultaneous Oc0 N Avtiyovn éraile, 1 Apetq diafale

After Tov ovvavtyoo. petd. t yévvpon | Immediately O\ot o1 emiParteg wéavay PoAg
¢ BroAétag After ovoTvayOnke To 0€POTAGVO.

Includes | Egoye yia 10 yoptd Tnv Begins H ducraropio dipkeoe and to 1967 puéypt
nponyovuevn Tetapty 10 1974

During | didaoxe ¢' avtd 10 oY0AEi0 YO Ends H ducraropio dmpkece and to 1967 uéypt
30 ypovia 70 1974

Table 3 TLINK relation types and examples

ALINKS connect an aspectual event with another event. Table 4 presents possible values for the relType
attribute of ALINKS, together with indicative examples.

relType Example
initiates apyloe Vo, TOLAJEL TNV TEPLOVGIO TOV
culminates | oloxlipwae ™ ovupwvia pe Toug Apafeg
terminates | n Xniba oraudrnoe va yofyiler
continues | ovvéyioe vo, v evoylel
reinitiates | Savdpyioav va railovv

Table 4 ALINK relation types and examples




Finally, SLINKs are used for all relations between events in subordination structures (Table 5). SLINK
relTypes include the value modal for references to a possible world; evidential and neg_evidential for
connections of a reporting or perception event to its argument; factive and counter_factive in relations that
imply something about the veracity of an argument; and conditional between verbs in conditional and
apodosis clauses.

relType Example

modal N Adon avth Tpoibrolétel 10 coufifacid Twv 2 TAELPDV
evidential sire 611 ayopaoe To, Pihia

neg_evidential | apviifnre 611 yromnoe 10 GKVAGKL

Factive KATAPEPOY VO, TO OTOKTHGTODY

counter_factive | uataiwoav ™ ovupwvia

conditional av mpokp1fodv oTov 1EMKO, Oa Tdpovy Kol ToV TITAO

Table 5 SLINK relation types and examples

4. Conclusions and Future Work

We have presented an ongoing effort for the creation of a Greek Event Annotated Corpus, which has also
been annotated for temporal expressions. The annotation was based on a TimeML annotation scheme
adapted to the Greek language. Next steps in this line of research include annotation of temporal, aspectual
and subordination links between events and temporal expressions. Prokopidis et al. (2009) have reported on
work for the development of a TIMEX recognizer. Based on the annotation effort presented in the current
paper, we plan to augment our pipeline of NLP tools with an event recognizer. Besides the temporal aspect
of events, we are currently experimenting with the creation of a spatial annotation scheme.
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