




Proceedings of the icgL12
Πρακτικα του icgL12





thanasis georgakopoulos, theodossia-soula Pavlidou, Miltos Pechlivanos, 
Artemis Alexiadou, Jannis Androutsopoulos, Alexis Kalokairinos, 
stavros skopeteas, Katerina stathi (eds.)

Proceedings of the 12th internAtionAL 
conference on greeK Linguistics

Πρακτικα του 12ου συνεδριου ελληνικησ 
γλωσσολογιασ

vol. 1



© 2017 Edition Romiosini/CeMoG, Freie Universität Berlin. Alle Rechte vorbehalten.
vertrieb und Gesamtherstellung: Epubli (www.epubli.de)
Satz und layout: Rea Papamichail / Center für Digitale Systeme, Freie Universität Berlin
Gesetzt aus Minion Pro
Umschlaggestaltung: Thanasis Georgiou, Yorgos Konstantinou
Umschlagillustration: Yorgos Konstantinou

ISBN 978-3-946142-34-8
Printed in Germany

online-Bibliothek der Edition Romiosini:
www.edition-romiosini.de



Στη μνήμη του Gaberell Drachman (†10.9.2014) 
και της Αγγελικής Μαλικούτη-Drachman (†4.5.2015) 

για την τεράστια προσφορά τους στην ελληνική γλωσσολογία 
και την αγάπη τους για την ελληνική γλώσσα





ΣΗΜΕΙΩΜΑ ΕΚΔΟΤΩΝ

Το 12ο Διεθνές Συνέδριο Ελληνικής Γλωσσολογίας (International Conference on 
Greek linguistics/ICGl12) πραγματοποιήθηκε στο Κέντρο Νέου Ελληνισμού του 
Ελεύθερου Πανεπιστημίου του Βερολίνου (Centrum Modernes Griechenland, Freie 
Universität Berlin) στις 16-19 Σεπτεμβρίου 2015 με τη συμμετοχή περίπου τετρακοσί-
ων συνέδρων απ’ όλον τον κόσμο.

Την Επιστημονική Επιτροπή του ICGl12 στελέχωσαν οι Θανάσης Γεωργακόπου-
λος, Θεοδοσία-Σούλα Παυλίδου, Μίλτος Πεχλιβάνος, Άρτεμις Αλεξιάδου, Δώρα 
Αλεξοπούλου, Γιάννης Ανδρουτσόπουλος, Αμαλία Αρβανίτη, Σταύρος Ασημακόπου-
λος, Αλεξάνδρα Γεωργακοπούλου, Κλεάνθης Γκρώμαν, Σαβίνα Ιατρίδου, Mark Janse, 
Brian Joseph, Αλέξης Καλοκαιρινός, Ναπολέων Κάτσος, Ευαγγελία Κορδώνη, Αμα-
λία Μόζερ, Ελένη Μπουτουλούση, Κική Νικηφορίδου, Αγγελική Ράλλη, Άννα Ρούσ-
σου, Αθηνά Σιούπη, Σταύρος Σκοπετέας, Κατερίνα Στάθη, Μελίτα Σταύρου, Αρχόντω 
Τερζή, Νίνα Τοπιντζή, Ιάνθη Τσιμπλή και Σταυρούλα Τσιπλάκου.

Την Οργανωτική Επιτροπή του ICGl12 στελέχωσαν οι Θανάσης Γεωργακόπουλος, 
Αλέξης Καλοκαιρινός, Κώστας Κοσμάς, Θεοδοσία-Σούλα Παυλίδου και Μίλτος Πε-
χλιβάνος.

Οι δύο τόμοι των πρακτικών του συνεδρίου είναι προϊόν της εργασίας της Εκδο-
τικής Επιτροπής στην οποία συμμετείχαν οι Θανάσης Γεωργακόπουλος, Θεοδοσία-
Σούλα Παυλίδου, Μίλτος Πεχλιβάνος, Άρτεμις Αλεξιάδου, Γιάννης Ανδρουτσόπου-
λος, Αλέξης Καλοκαιρινός, Σταύρος Σκοπετέας και Κατερίνα Στάθη.

Παρότι στο συνέδριο οι ανακοινώσεις είχαν ταξινομηθεί σύμφωνα με θεματικούς 
άξονες, τα κείμενα των ανακοινώσεων παρατίθενται σε αλφαβητική σειρά, σύμφωνα 
με το λατινικό αλφάβητο· εξαίρεση αποτελούν οι εναρκτήριες ομιλίες, οι οποίες βρί-
σκονται στην αρχή του πρώτου τόμου.

Η Οργανωτική Επιτροπή του ICGl12
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EXTR ACTIoN oF C oMPlEX TEXT SEGMENT S 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 

Περίληψη

Η παρούσα μελέτη εστιάζει στην αναγνώριση και εξαγωγή σύμπλοκων δομών της νέας ελ-
ληνικής. Αρχικά, θα ορίσουμε τον όρο «σύμπλοκη δομή» και θα παρουσιάσουμε τα ιδιοσυ-
γκρασιακά χαρακτηριστικά αυτών των δομών. Στη συνέχεια, θα παρουσιάσουμε τη μέθοδο 
που εφαρμόζουμε για την αναγνώριση τέτοιων δομών που δεν είναι δυνατό να καταγραφούν 
σε λεξικά λόγω του απεριόριστου αριθμού και της ετερογενούς φύσης τους. Η μέθοδός μας, 
η οποία αναπτύχθηκε στο περιβάλλον του αναλυτή κειμένων Unitex, μας επιτρέπει να εντο-
πίζουμε τις σύμπλοκες δομές στα κείμενα και να εμπλουτίζουμε τα ήδη υπάρχοντα λεξικά με 
νέες καταχωρίσεις μέσα από τοπικές γραμματικές. 

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 environment1 (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 lATl2 

1 http://igm.univ-mlv.fr/~unitex/
2 laboratoire d’Analyse 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) πιστωτική κάρτα 
      credit     card
      ‘credit card’

b) fixed expressions, e.g.    
(2) κάνω τα στραβά μάτια 

do    the   blind   eyes
‘turn a blind eye’ 

c) named-entities, e.g.      
(3) Βρετανικό Μουσείο,      

British     Museum               
‘British Museum’                 
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(4) Ολυμπιακοί Αγώνες
olympic     Games
‘olympic Games’

d) complex verbal forms (compound tenses, negative forms) like:
(5) έχω κάνει    

have done
‘I have done’        

(6) δεν έχω κάνει
not have done 
‘Ι haven’ t done’     

(7) δεν  θα   έχω   κάνει
not will have  done     
‘I won’ t have done’    

(8) δεν θα  έχω   ποτέ  κάνει
not will have never done

‘I 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) ψυχρός πόλεμος 
cold      war
‘cold war’

and noun-noun in genitive: 
(10) φακός επαφής 

  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 ανώνυμη εταιρία (11) is 
more frequent in texts than its extended form.

(11) ανώνυμη     εταιρία 
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 
recogniz e 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  Δεκεμβρίου  2013 
14  of December   2013
‘14th December 2013’
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(13) 25 ημέρες
25 days
‘25 days’

(14) 25ºC βαθμούς Κελσίου 
25ºC degrees   of Celsius
‘25ºC Celsius degrees’

(15) υπηρεσιακή πρωθυπουργός Βασιλική Θάνου
interim      Prime Minister  vasiliki   Thanou
‘interim Prime Minister vasiliki Thanou’ 

(16) Λεκανοπέδιο της Αττικής 
Basin               of   Attica
‘Attica Basin’

(17) Τράπεζα της Ελλάδας 
Bank      of    Greece
‘Bank of Greece’

(18) Μητροπόλεως 1, Θεσσαλονίκη, Τ.Κ. 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) Η αεροπορική επίθεση προκάλεσε τουλάχιστον 11 νεκρούς και 12 τραυματίες 
The      air            strike    caused        at least           11 dead       and 12 wounded
σε αεροδρόμιο της υεμένης την τρίτη        12       Μαρτίου   
in  airport          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, 12th March’.

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

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) Συγκοινωνιακό Κέντρο αθηνών και κιάτου 
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) εταιρία    του  καρτσωνάκη 
       company  of    Kartsonakis (last name)
       ‘Kartsonakis’ company’

named entities eXtrActed inforMAtion

dAte
την Τρίτη     12  Μαρτίου
on  Tuesday 12  of March
‘Tuesday, 12th March’

PLAce
σε αεροδρόμιο της Υεμένης
in    airport      of    Yemen   
‘in Yemen airport’

eVent
αεροπορική επίθεση 
air                strike
 ‘air strike’

iMPAct
τουλάχιστον 11 νεκρούς και 12 τραυματίες
 at least         11 dead      and 12 wounded
‘at least 11 deaths and 12 casualties’
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(22) εταιρία του ιάκωβου καρτσωνάκη 
‘company of Iakovos (first name) Kartsonakis (last name)’
‘Iakovos Kartsonakis’ company’

organizations may also comprise person and location names such as the organization:
 
(23) Περιφερειακό Γενικό Αντικαρκινικό Νοσοκομείο   Μεταξά 
       ‘Regional       General Anticancer       Hospital     of  Metaxas (Greek last name) 
        του Πειραιά
        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) Ενεργειακό Κέντρο της Περιφέρειας Κρήτης 
Energy       Center   of the Region     of Crete 
‘Energy Center of the Region of Crete’ 

is formed by two nominal segments: Ενεργειακό Κέντρο ‘Energy Center’ and 
Περιφέρεια Κρήτης ‘Region of Crete’. In that case, the second segment is linked to the 
first with the genitive case (της Περιφέρειας Κρήτης ‘of the Region of Crete’). Equally, 
the following example also consists of two organizations Πανεπιστημιακή Παιδιατρική 
Κλινική ‘University Pediatric Clinic’ και Πανεπιστήμιο Αθηνών ‘University of Athens’: 

(25) Πανεπιστημιακή Παιδιατρική Κλινική του     Πανεπιστημίου Αθηνών 
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) Πέμπτη    31    Ιουλίου 
Thursday 31st  of July
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‘Thursday 31st July’;

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

‘in 1987’;

c) definite determiner-month in letters, e.g.:
(28) τον Μάρτιο 

in March
‘in March’

d) day in letters-number-month in letters-year in numbers, e.g.: 

(29)  Τετάρτη 5 Ιουλίου 1961 
Wednesday 5th of July 1961
‘Wednesday 5th 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)  Τα μαθήματα θα     ξεκινήσουν τη Δευτέρα  11          Σεπτεμβρίου 
‘The lessons    will   start         on     Monday   11th of   September.
‘The lessons will start on Monday 11th September’.

(31)  Τα μαθήματα θα    ξεκινήσουν στις   11          Σεπτεμβρίου, Δευτέρα 
The lessons   will   start             on    11th of  September,      Monday’
‘The lessons will start on 11th September, Monday’.

According to the above classification, a system would recognize as dates the structures 
Δευτέρα 11 Σεπτεμβρίου ‘Monday 11th September’, 11 Σεπτεμβρίου ‘11th September’, 
Δευτέρα ‘Monday’. However, in order to achieve an accurate extraction of dates, artic-
les should also be considered as constituents of the NE (τη Δευτέρα 11 Σεπτεμβρίου 
‘the Monday 11th of September’, στις 11 Σεπτεμβρίου ‘on the 11th September’).3

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) Δ.Ν.Τ. - Διεθνές          Νομισματικό Ταμείο 
‘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 (ήδη ‘already’) has intervened between the au-
xiliary and the main verb. Additionally, in the example 34 two adverbial modifiers 
κατηγορηματικά ‘positively’ and επανειλημμένα ‘repeatedly’ joined by the conjunction 
και ‘and’ are found:

(33) Ο     Γιώργος έχει  ήδη        κάνει  τα  μαθήματά   του 
The George   has   already   done   the homework  his
‘George has already done his homework’.

(34)  o    Π. Ευθυμίου  έχει  κατηγορηματικά και  επανειλημμένα  δηλώσει πως…  
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 (καταφέρει ‘managed’):

(35)  Ο     Γιώργος έχει προς μεγάλη έκπληξη των γονέων του καταφέρει να επιτύχει    
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: 



EXTRACTIoN oF CoMPlEX TEXT SEGMENTS IN MoDERN GREEK  |  317

(36) Η Μαρία δεν  θα       τους το είχε   ποτέ  αποκαλύψει, αν δεν την ανάγκαζαν
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 Électroniques 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) δικηγόρος, δικηγόρος.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 οργανισμός ‘organization’, εταιρία ‘company’, σύλλογος ‘club’, τράπεζα ‘bank’, 
ομοσπονδία ‘federation’, ένωση ‘corporation’, πανεπιστήμιο ‘university’, όμιλος ‘group’ 
that could be determined by adjectives (<A>) and/or followed by location nouns 

Figure 1 | Graph for the recognition of Greek organizations

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.

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.

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. 

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

Figure 6 | Grammar for the identification of verbal forms
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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 

Figure 7 | Extracted verbal forms
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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) Ο    Αλέξης Τσίπρας δεν θα έχει  ακόμα επιστρέψει στις   20 Αυγούστου 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, 

Figure 8 | Graph for the identification of complex segments
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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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