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EXTRACTION OF COMPLEX TEXT SEGMENTS IN
MODERN GREEK
Aggeliki Fotopoulou, Vasiliki Foufi, Tita Kyriacopoulou & Claude Martineau
ILSP/RC “Athena’, AUTH, UPEM

afotop@ilsp.athena-innovation.gr, foufi@auth.gr, {tita, martinea}@univ-mlv.fr

Hepidnyn

H napovon perétn eonidler otny avayvapion kau eaywyh ovpumlokwy Sopudv ¢ véag eA-
Anvikns. Apxiké, Oa opicovue Tov 0po «ovumAokny Sounp» ki Oa mapovoikoovue T 18100v-
YKPAGIOKE YApaKTHPIOTIKE avT@V Twv Sopwy. X1 ovvéyelw, O mapovaikoovue 1 uéBodo
IOV £Qapu6ovpE Yiow THY avayvapian TEToLwv Sopdv mov Sev eivau Suvatd va kataypagoiy
oe Aebikd Abyw Tov amepiépioTov apiBuot ki TG eTepoyeVvovs 9ions Tovs. H pé0oddg pag,
n omoia avantixOnie oto mepifdAlov Tov avadvty keiévwy Unitex, pag empémer va evro-
mifovpe T1G gUUTAOKEG Sopé ot Keipeva kau va eumAovtifovpe T 1i0n vdpyovae Aekikd pe

VEEG KATAYWPIOEIG ETK ATTO TOTIIKES YPAUUATIKEG.

Keywords: Information extraction, complex segments, compound nouns, fixed expressions,

named entities, local grammars, electronic dictionaries

1. Introduction

The development of computational linguistic resources (electronic dictionaries and
local grammars) for the automatic extraction, identification, and further fine-grained
annotation of complex text segments, is the core of our work. We use and extend the
notion of multi-word expressions (MWE) by allowing a large description of linguistic

objects: compound nouns, named entities (henceforth NE), verbal forms (compound
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tenses and negate forms, inference of lexical elements between the constituents, etc.)
and frozen expressions (i.e. idioms). Complex segments are very frequent in texts and
are characterized by their flexible and heterogeneous nature. As a consequence, they
constitute a major challenge for natural language processing (NLP) systems and ap-
plications based on corpora analysis and information retrieval.

The information extraction task consists of three different steps: identification of one
or more patterns, delimitation and tagging of the identified structures and annotation.
In order to proceed to these tasks, we propose a symbolic method based on dictionary
graphs that enable users on one hand to create dynamically resources useful for corpus
analysis and on the other hand to enrich the existing resources. We construct linguistic
resources such as electronic dictionaries, local grammars and dictionary graphs. Our ul-
timate goal is to elaborate a unique method in order to identify segments that are difficult
to enumerate and list (they could also be simple structures e.g. simple proper nouns), to
create new resources and to enrich the existing resources in a semi-automatic way.

First, we will define the notion of a ‘complex segment” and we will describe its spe-
cial characteristics. Then, we will present our method which enables users to: a) iden-
tify complex structures that cannot be lemmatized in dictionaries via local grammars
called dictionary graphs and b) create the dictionary of a given text. By applying this
method that was developed in the Unitex environment' (Paumier 2003), users could

also develop “expert” grammars easily reusable.

2. Related work

MWE in Greek, like in several other languages, have been a major focus of interest for
many researchers (see, among others, Anastasiadis-Simeonidis 1986, Ralli 1991 and
2008, Panayotopoulou 1992, Fotopoulou 1993, 2014, Daltas 1995, Sklavounou 1993,
Ralli and Stavrou 1995 and 1998, Tsopanakis 1998, Holton et al. 1999, Bakakou-Or-
fanou 2005, Kyriacopoulou 2005, Thomou 2006, Xydopoulos 2008, Klairis and Babi-
niotis 2009, Kyriakopoulou, 2011, Foufi 2014 and others). Many studies have focused

on the automatic identification of collocations. The parser developed at the LATL’

1 http://igm.univ-mlv.fr/~unitex/
2 Laboratoire dAnalyse et de Traitement du Langage, University of Geneva (Switzerland), http://www.
latl.unige.ch/
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(Wehrli et al. 2000, Goldman et al. 2001) identifies nominal and verbal collocations
with a special focus on syntactic flexibility. Frantzi (2003) applied the C-value method
on a specialized corpus in the aim to extract collocations and to enrich a specialized
dictionary of Modern Greek. Kalampokis and Kyriacopoulou (2006) based on the as-
sumption that literary forms are constituents of MWE, proposed a hybrid method
for the extraction of Greek MWE. In the framework of the project Iatrolexi (Iordani-
dou et al. 2007), 20 rules based on definite-clause grammars were developed for the
identification and extraction of multiword biomedical terms. A hybrid method for the
automatic extraction of nominal MWEs was constructed in the framework of the pro-
ject ‘Ekfrasis’ (Fotopoulou et al. 2008). According to this method, grammar rules and
statistics measures are combined not only to obtain as many MWE as possible but also
to assure the consistency of the results. Linardaki et al. (2010) have created a diction-
ary of MWE based on automatic extraction and manual validation of candidate MWE.
Finally, Samaridi and Markantonatou (2014) have integrated fixed verbal MWE in an
LFG grammar of Modern Greek.

3. Complex segments

Complex segments are defined as MWE of great complexity. This notion comprises:

a) compound nouns, e.g.
(1) moTwTiy K&pTeL
credit card

‘credit card’

b) fixed expressions, e.g.
(2) kévw Ta0 oTPAP Pl TIOL
do the blind eyes

‘turn a blind eye’

¢) named-entities, e.g.
(3) Bpetavixé Movaeio,
British Museum

‘British Museum’
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(4) Olvpmaxoi Aywveg
Olympic  Games
‘Olympic Games’

d) complex verbal forms (compound tenses, negative forms) like:
(5) éyw xdaver
have done

‘T have done’

(6) Oev éyw Kkdver
not have done

‘T haven’t done’

(7) 0ev B éyw Kdver
not will have done

‘T won’t have don€’
(8) Oev O éyw moTé Kiver

not will have never done

‘T will have never done’

3.1. Compound nouns

Compound nouns are very frequent in natural languages and according to many

studies 70% of a native speaker’s vocabulary consists of more compound than simple

nouns. Compound nouns play a significant role in NLP and Information Extraction

tasks and they have been largely studied both by linguists and computer scientists not

only because they are numerous but also because they present specific particularities

like morphosyntactic variants, elimination of constituents, creation of abbreviations,

and others.

Like simple nouns, compound nouns can be lemmatized in an electronic dictionary.

In Modern Greek, the most frequent categories of compound nouns are the adjective-

noun:
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(9) Wuxpog mOAenOG
cold war

‘cold war’

and noun-noun in genitive:
(10) @akog emagng
lens contact

‘contact lens’

As already mentioned, compound nouns are subject to a variety of morphosyntactic
varieties. In particular, adjective-noun compounds may be abbreviated in acronyms.
For instance, the abbreviated form AE of the compound noun avwvoun etatpia (11) is

more frequent in texts than its extended form.

(11) avvopun  etatpia
anonymous company

‘incorporated company’

3.2. Named entities

In 1995, the Sixth Conference on Message Understand ing (MUC-6) was held to
evaluate the performance of information extraction systems. During the design
of this evaluation, the phrase “named entity” was coined to describe textual refer-
ences to real-world entities, and tasks were developed in the aim to automatically
recognize mentions of named entities (NE) (now known as “named entity recogni-
tion” or NER).

NE could be defined as a segment of a document expressing a direct reference to
a unique identifier. These unique identifiers of entities could describe organizations,
persons, locations, times (dates, times), and quantities (monetary values, percentages)

(Chinchor 1998). For instance, the following segments could be considered as NE:

(12) 14 AexepPpiov 2013
14 of December 2013
‘14th December 2013
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(13) 25 nuépeg
25 days
25 days’

(14) 25°C PaBuovg Kedaiov
25°C degrees of Celsius
25°C Celsius degrees’

(15) vmpeotaxr Tpwbvmovpyos Baoikikr @dvov
interim  Prime Minister Vasiliki Thanou

‘interim Prime Minister Vasiliki Thanou’

(16) Aekavomédio Tng ATTiKig
Basin of Attica

‘Attica Basin’

(17) Tpdamela tng EANGSag
Bank of Greece

‘Bank of Greece’

(18) MntpondAews 1, @eooarovikn, T.K. 54124
Mitropoleos 1  Thessaloniki P.S. 54124
‘1, Mitropoleos St. Thessaloniki, P.S. 54124’

On one hand, the great number of existing NE and the constant creation of new NE
and on the other hand their high degree of possible combinations make them difficult
to identify. Moreover, the delimitation of a NE is often difficult to achieve. In order to
facilitate their identification, NE are classified into categories (and sub-categories). The

following example comprises NE of four different categories:

(19) H agpomnopikn enifeon npokalece TovAdxtotov 11 vekpovg kat 12 tpavpatieg
The air strike caused at least 11dead  and 12 wounded
oe agpodpoo g Yepévng tnv ITpitn 12 Maptiov

in ajrport of Yemen on Tuesday 12 of March
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“The air strike caused at least 11 deaths and 12 casualties in Yemen airport
Tuesday, 12" March.

The table below displays the NE of the previous example (19) according to their cate-
gory:

Named entities EXTRACTED INFORMATION

v Ipitn 12 Maptiov
DATE on Tuesday 12 of March

“Tuesday, 12 March’

o€ agpodpouto TG Yeuévyg
PLACE in airport of Yemen

‘in Yemen airport’

aepomopiky emifeon
EVENT air strike

‘air strike’

ToVAGy1oTOV 11 Verpovs kot 12 TpavpaTies
IMPACT at least 11 dead and 12 wounded
‘at least 11 deaths and 12 casualties’

Table 1 | Named entities of the example 19

However, a NE could comprise other NE. In particular, NE describing location could

be part of an organization, e.g.:

(20) Zvykowwviako Kévtpo ABnveov kat Kiatov
Transportation Center of Athens and of Kiato

“Transportation Center of Athens and Kiato’

Moreover, organization NE may comprise person NE either simple (only the first or

only the last name) or compound (first and last names), e.g.:

(21) etarpiac Tov Kaprowvakn
company of Kartsonakis (last name)

‘Kartsonakis’ company’
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(22) etarpio Tov IakwPov Kaprowvakn
‘company of Iakovos (first name) Kartsonakis (last name)’

‘Takovos Kartsonakis’ company’
Organizations may also comprise person and location names such as the organization:

(23) Ieprpepetaxod Tevikd Avtikapkivikd Noookopeio Meta§d
‘Regional ~ General Anticancer ~ Hospital —of Metaxas (Greek last name)
Tov Ietpard
of Piraeus (location name)

‘Regional General Anticancer Hospital Metaxas of Piraeus’

Complex segments that describe organization NE may be formed by two or more

complex segments. For example, the NE:

(24) Evepyetaxo Kévtpo g Hepipépetag Kprjng
Energy  Center of the Region of Crete
‘Energy Center of the Region of Crete’

is formed by two nominal segments: Evepyeiaxd Kévtpo ‘Energy Center’ and
[Meprpépera Kpritng ‘Region of Crete’ In that case, the second segment is linked to the
first with the genitive case (tng ITepipépetag Kpnrng ‘of the Region of Crete’). Equally,
the following example also consists of two organizations ITavemotnuiakn Iadatpikn

KAwukr) ‘University Pediatric Clinic’ kot ITavemotrpo ABnvawv ‘University of Athens™:

(25) Havemotnaxn Hadarpkn KAk tov  Tavenotnuiov ABnvav
University Pediatric ~ Clinic of the University of Athens’
‘University Pediatric Clinic of the University of Athens’

NE are susceptible to various types of combinations and their constituents could be found
in various forms. For instance, dates in Modern Greek may be formed in various ways:

a) day in letters-number-month in letters, e.g.:

(26) TIépmtn 31 TovAiov
Thursday 31% of July
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“Thursday 31 July’;

b) definite determiner-year in numbers, e.g.:
(27) 101987
in 1987
‘in 1987’

c) definite determiner-month in letters, e.g.:
(28) Tov MapTio
in March
‘in March’

d) day in letters-number-month in letters-year in numbers, e.g.:
(29) Tetdptn 5 IovAiov 1961
Wednesday 5 of July 1961
‘Wednesday 5% July 1961 etc.

We have to point out that in texts, dates do not always follow the same word order; the

month could precede the day as it is displayed in the example 31:

(30) Ta pabBrpataBa  Eexwvijoovv ) Aevtépa 11 YentepPpiov
“The lessons will start on Monday 11t of September.
“The lessons will start on Monday 11t September’

(31) Ta pabruata Ba  Eexivioovy otig 11 YemtepPpiov, Agvtépa
The lessons will start on 11t of September, Monday’

“The lessons will start on 11th September, Monday’.

According to the above classification, a system would recognize as dates the structures
Aevtépa 11 ZentepPpiov ‘Monday 11t September, 11 Zemrepfpiov ‘11t September’,
Agvtépa ‘Monday’. However, in order to achieve an accurate extraction of dates, artic-
les should also be considered as constituents of the NE (tn Agvtépa 11 Zentepppiov

‘the Monday 11t of September’, 011G 11 ZemtepPpiov ‘on the 11th September’).’

3 Literal translation.
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Frequently, a NE is displayed in the form of an acronym (Anastasiadis-Simeonidis
1986, Clairis and Babiniotis 2009), e.g.:

(32) AN.T. - AteBvég Nopuopatiko Tapeio
‘IMF - International Monetary ~ Fund’

3.3. Compound verbal forms

Verbal forms could also be found in complex segments, i.e. complex forms of verbs
with compound tense, negation, embedded modifiers. In the examples presented
below, other lexical forms occur between the constituents of the verbal forms. More
precisely, in the example 33 an adverb (110n ‘already’) has intervened between the au-
xiliary and the main verb. Additionally, in the example 34 two adverbial modifiers
Katnyopnpatikd ‘positively” and emavelknppéva ‘repeatedly’ joined by the conjunction

kat ‘and’ are found:

(33) O Twpyog éxet Rdn  Kdvel Ta pabiuatd Tov
The George has already done the homework his

‘George has already done his homework’

(34) O II EvBupiov €xet katnyopnuatikd kat emavelAnupuéva SnAOoEL Tws. ..
The P. Efthimiou has positively and repeatedly declared that...
‘P. Efthimiou has positively and repeatedly declared that..’

In the following example (35), a whole adverbial phrase occurs between the auxiliary

and the main verb (katagépel ‘managed’):
(35) O Tiwpyog éxet Tpog ueydAn éKANEN TV YOVEWY TOV KATAPEPEL VAL ETUTUXEL

The George has to the surprise of parents his managed to succeed

‘George has to the surprise of his parents managed to succeed.

Furthermore, the interference of clitics between the constituents of a verbal form may

impede the accurate recognition:
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(36) H Mapia 6ev o Tovg To eiye m0Té amokaAvyel, av Sev v avdykaav
The Maria not would them it have never revealed,  if not her forced’

‘Maria would have never revealed it to them, if they did not force her’

All these complex forms that cannot be predicted and listed in dictionaries, complicate

the identification and extraction of verbs in texts.

4. Tools and resources

In order to identify complex segments in corpora, we construct linguistic resources.
The introduced resources are built using Unitex, an open source, cross-platform and
multilingual (French, English, Greek and other 18 languages) corpus processing suite.
Unitex tools are designed to perform several NLP tasks on a textual corpus relying on

linguistic resources such as electronic dictionaries and local grammars.

4.1. Electronic dictionaries

Unitex supports the DELA (Dictionnaires Electroniques du LADL ‘LADL electronic
dictionaries’) standard of lexicon. The electronic dictionaries built for Modern Greek
comprise approximately 252 000 entries (~2 000 000 inflected forms) of simple words
and around 40 000 compound entries (~162 000 inflected forms). A typical DELA
entry (Courtois 1990), shown below, is composed by: 1 inflected form, 2 ,canonical
form, 3 .grammatical category, 4 +semantic attributes, 5 :inflectional information

(case, number, gender):

(40) Stknyopog, Siknydpog.N+Hum+Profession:Nms:Nfs
lawyer lawyer

The inflected form is separated by the canonical form (or lemma) by a comma. The
canonical form is followed by a fool stop and the grammatical category (here N for
noun). The syntacticosemantic information follows linked with the symbol ‘+. The
feature Hum corresponds to human and the additional information about the pro-

fession is also given. It is also indicated that that inflected form corresponds to the
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nominative case (N), to masculine and feminine gender (m, f) and to singular (s).

Compound nouns are displayed in the dictionary in a similar way.
4.2. Local grammars

Graphical representations of local grammars, called graphs under Unitex, are com-
posed by a set of linked boxes. Graph outputs can be displayed as an interactive con-
cordancer or even they can be added or substituted in the recognized text segments.
The graph presented in figure 1 identifies Greek organizations. According to the
grammar, an organization in Modern Greek could be formed by common nouns
such as opyaviopdg ‘organization, etatpio ‘company, ovAAoyog ‘club; tpanela ‘bank;

opoomnovdia ‘federation, évwor ‘corporation, mavemotnuo ‘university, Ouhog ‘group’

that could be determined by adjectives (<A>) and/or followed by location nouns

Figure 1| Graph for the recognition of Greek organizations

voonhavetat eKTos Ktvdvvov oto [evixd Kpatiko \Iocoxo 2io ¢ Nixatag
vaxabicet pofi Tovs oo edmito tov Tpruslhovs
Maptiov2003.

Topomva pe ctotyeie Tov Efvixod Iveritovtov vie my Ilv eugang_q Yveic [QRGI.

{S}To Teyvolovixd Exnatdevrixd Tépu

{S}Etony6n oto [eprozpataxd Ievixd Aviikapxivixd Nocoxoueio MetaZd tov IMetpatd.
Tov IovAto Tov 1996.

OV Ee\wou Kapdroloyixov, [Tvevpovoloyixod Kot Atuatod ovmou IvoTitovtov Tov HITA

Figure 2 | Extract of the identified Greek organizations
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(LOC), person names (N+Hum+Nprop), abbreviations (<SIGLES>), acronyms (<AC-
RON?>). This graph also functions as a transducer, i.e. it adds the label ORG (organiza-

tion) to the extracted segments as it is shown in figure 2.
4.3. Dictionary graphs

The new version of Unitex enables users to develop dictionary graphs, i.e. local gram-
mars which dynamically generate dictionary entries in DELA format. A dictionary
graph could be applied into texts like any other electronic dictionary and it generates
dynamically new entries based on the text. The following dictionary graph in figure 3

generates date dictionary entries.

TO
TOV
TOU

<heuTépo>
<Tpitn>
™ ) <TeTapTn>

THY
T0

<MépNTN> (—b—) )
<Mupaokeuri> .+nj .
<ZdPpato> Nj Nj
<Kuplokr>

an an A

(E=h)-()

A

—y (=) — ()

. . +j
jour jour ] ] M M

( I, M, b, (]
|14 14 |4
,$an$-$mois$-$jours  .Date $Nj$$ISSMESAS

Figure 3 | Dictionary graph

A node in this graph recalls a sub-graph (mois_norm) where the months are norma-
lized. Normalization is the process during which the segments of a text are transfor-
med in structured data. Normalization consists in the attribution of a single represen-
tation for each structure (here for dates). In order to achieve that, we have used the
Unitex function which recalls information from the dictionaries that are incorporated
in the system, with the use of variables. These variables appear in graphs in red (jour
‘day’, an ‘year’). The graph displayed in figure 4 presents all possible forms of months
(in numbers or letters) and performs their normalization in numbers.

The dictionary graph after being applied into a text generates dynamically the dictio-

nary of the given text. An extract of such a dictionary is shown in the figure 5.
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Additionally, the graph presented in figure 6 will identify complex verbal forms and at
the same time it will isolate the lexical items which interfere between their constituents.

Mépntn 31 Iovhiow,-07-31.Date+nj+j+m
Date+nj+j+m
§.Date+ni+im

Mépntrn 4 Aexkepppiov, -
Nopooxkevsy 8 AvyolUotov, -
Nopooxevhe 11 Iovhiov,-07-11.Date+ni+i+m
EABBATO 30 AvyoUotou, -
Lippoto 1 Norufpiow,-1
Lappoto 11 Oxtwppiou, -
Lappouto 9 AvyovoTow, -

Loppdtov 2 Avyovotou, -

<lavoviprocr
<Tevipng?
<@cfpovipogy '
<eidfiong |

08-30.Date+nij+j+m
1.Date+nij+i+m
11.Date+nij+i4m
-9.Date+nij+i+m
8-2.Date+nj+i+m

TC 1987,1987--.Dateta
TON MAPTIC,-05-.Date+m
TON @rfpoudplo,-02-.Dace+m

<lotAiac ’
<lotiang
<EemrépPpiogr }
“EemwEpfpnc:
<Ok fpuoc
<O pg>
<Nagufpioc> }
<Nesufpng

<herepfproc
<decpfprc:

)_@ TOY 2004,2004--.Dateta

Tetdptn 15 Oxtwppiov,-10-15.Datce+nij+i+m
Tetdptn 2 IOJALDJ,—C-—z Date+nj+j+m
Tetaprn 22 Oxtwfpiou,-10-22.Datce+nj+j+m
Tetd&ptn 25 Iouviou,-06-25.Date+ni+j+m

Tetd&ptn 29 Iovkiou,-07-29.Date+ni+j+m
)i Tetdptn 3 Aexeppplov,-12-3.Date+nj+i+n
Tetdptn 30 Ampiiiow,-04-30.Date+nj+i+m
Tetdprrn 5 Iovhiov 1961,1961-07-5.Date+ni+j+m+a

Tetd&ptn 6 AvyoUotou,-08-6.Date+nj+j+m

Figure 4 | Month normalization sub-graph Figure 5| Dictionary of the text

(a)- el ) (=) ()
/ =$$ ognEE™®9 NEG / magnod=$t$ 4 <V:iF3s>
b ({aa))— ({saxw2)) (-<qSrr }>‘)
part part aux aux pp <V:P3s> p
$v$
Sy —) ) ) —@
. $v.LEMMA$ Fv  +fi=$part$ $aux$ $pp$  $mods $neg$ $NEGS

Figure 6 | Grammar for the identification of verbal forms

The results in figure 7 were issued after having applied the above local grammar.
The first column displayed in blue corresponds to the whole complex segment, the
lemma is displayed in red and the real verbal forms followed by the possible lexical

items are showed in green.
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dev Ba €xeL oloKAnpwlel,oloxinpwvonal.FV+£1l=6a €yeL oloxAnpwbel+
dev Ba €XEL OAOKANPWGEL,oNOKANPpuwVw.FV+£1=6a €yeL olorAnpwceL+Neg:
dev Ba €xouv emLA€ieL, enLAéyw.FV+£1=6a €youv emnLAéfeL+Neg=5&ev+ne(
dev Ba eiya Kavel,xavw.FV+£l=B8a eiya xavelL+Neg=&dev+neqg

dev Ba eiya miaceL, niavw.FV+£fl=6a eiya niaceL+leg=&sv+neqg

dev Ba eiyape y&ceL, yavw.FV+£l=B6a eiyape yaceL+Neg=&ev+neqg

dev Ba eiyav IpoXwpnoeL,npoywpw.FV+fl=6a siyav npoywpnceL+leg=se
dev Ba eiye unoypayelL,vnoypdpw.FV+£1l=6a eiye vnoypayeL+lNeg=5&ev+nt

Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba

€XeL Ndn NPOCPEpEL, Ipocpepw.FV+E1l=68a €yeL mpocpépeL+mod=nsédn
€xeL douvléyeL,doulevw.FV+E1l=6Ba €yeL SoUleyel

€xete nAnpogopnbei, minpopopovpal.FV+£1l=6a éyete ninpopopnbel
€xoune niéov cwbeli,cwvonal.FV+£1l=6a €youpe cwBel+mod=ni&ov
€XOUV N8N MNPAVHATOIOLAGEL, DpayHaTonoLw. FV+£1=68a &youv mpayuaT!
€XW OPLOT LKA anopacicel,anopacilw.FV+£1=6a €yw amopaciceL+mod:
elya lowg FodéyeL, odevw.FV+£l=Ba eiya ZodéyeL+mod=icwg

geixa oclyoupa nabelL, nabBaivw.FV+£1l=6a eiya nabeL+mod=ciyoupa
gixa vnmopadeL, vrmofariw.FV+£1l=6Ba eiya UmoPaiel

el)XaNe NMPOGPEPEL, NPOGPEPVW.FV+E1=6a ely)OMNE TPOGPEPEL

giyav Nén mnopaLinbei,napattovpal.FV+£1l=6a giyav mnapalLTnBel+mot
giyate axoUcelL,akoUw.FV+£1l=6a eiyate axKoucel

gixe Nén napaLtnbei, noapaLttovpal .FV+£1l=6a giye mopaLtnBel+mod=)
elxeq peTavonceL, petavow.FV+E£1l=68a elyeq METAVONCEL

Figure 7 | Extracted verbal forms

4.4. “Expert” grammars

The above dictionary graphs developed for the identification of dates and verbal forms
could be transformed into more generic grammars and be applied to all categories of
NE and to possible combinations of verbal forms.

The graph presented below in figure 8 recalls lexical masks so as to identify various
complex segments. Each lexical mask recalls the corresponding text dictionary of
the complex segments ‘person, ‘verbal form (FV)’ and ‘date’. The presence of features
leads to the identification of person NE consisting of a first name (prenom) and a last
name (nom), a negative form (neg) of a verb (FV) and a date comprising a day (j)
and a month (m):

Following this approach, users are capable of reformulating the lexical masks and en-

riching the resources by improving the corresponding dictionary graphs. We have to
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— ) ({Fersararenomimams |- ) — < —[<rvmmegs ) > — <-{Datersems |- >4[>\
$v$ $d$
p p

<event> <pers>$p$</pers> <FV> <Neg> $v.CODE.ATTR=Neg$ </Neg>

) — ) D\\—{Q

G bo\w

<¥> $v.CODE.ATTR=fI$ </V> <adv>$v.CODE.ATTR=mod$</adv> </FV>

S ) —a\Y

<date>$d.INFLECTED$< /date > <date_norm>$d.LEMMA$< /date_norm> </event>

Figure 8 | Graph for the identification of complex segments

point out that the creation of new features does not influence completely the resources
that were developed previously.

This way of enriching a local grammar enables the construction of «expert gram-
mars» that recognize complex segments encouraging the elaboration of libraries of

resources in a more flexible and modular way. For instance, the analysis of the phrase

(41) O AXékng Toinpag dev O éyer axoua emotpéyer otic 20 Avyovotov 2015
The Alexis Tsipras not will have yet returned on the 20th of August 2015
‘Alexis Tsipras will not have returned yet on 20th August 2015’

could be fulfilled via the grammar presented above. The analysis will be displayed as
in figure 9.

5. Conclusion

The identification of complex segments in corpora is a paramount but also deman-
ding procedure due to their heterogenous, numerous and unpredictable nature. The
use of graphs and mostly dictionary graphs that we propose in our method gives the
possibility to combine the power and versatility of the local grammars and the expres-
sivity of the electronic dictionaries. It seems to be an effective method to promote the

adaptability, reusability and modularity of electronic linguistic resources. Additionally,
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<event>
<pers>AAEcnc Toitrpac</pers>
<FV>
<Neg>0ev</Neg>
<V>0a £xel emoTpEPEI</V>
<adv>akoépa</adv>
</FV>
<date>oTi¢ 20 AuyouoTou 2015</date>
<date_norm>2015-08-20</date_norm>
</event>

Figure 9 | Analysis of a phrase

the construction of expert grammars reduces the number of separate graphs which is
important for the reuse of the existing resources at all levels (testing, improvement,
enrichment etc.). Therefore, quantitative, but mostly qualitative analysis is accurately
achieved.

However, given on one hand that the remarks made in this article are part of an on-
going study and that there does not exist a reference corpus manually annotated, it is

not possible to make a precision and recall evaluation.
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