




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. 2



© 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 978-3-946142-35-5
Printed in Germany

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



περιεχομενα

Σημείωμα εκδοτών ........................................................................................................................7

περιεχόμενα ...................................................................................................................................9

Peter Mackridge:
Some literary representations of spoken Greek before nationalism(1750-1801) ....................17

μαρία Σηφιανού:
Η έννοια της ευγένειας στα Eλληνικά .................................................................................... 45

Σπυριδούλα Βαρλοκώστα: 
Syntactic comprehension in aphasia and its relationship to working memory deficits ......... 75   

ευαγγελία αχλάδη, αγγελική Δούρη, ευγενία μαλικούτη & χρυσάνθη παρασχάκη-
μπαράν:
Γλωσσικά λάθη τουρκόφωνων μαθητών της Ελληνικής ως ξένης/δεύτερης γλώσσας: 
Ανάλυση και διδακτική αξιοποίηση ...................................................................................... 109

Κατερίνα αλεξανδρή:
Η μορφή και η σημασία της διαβάθμισης στα επίθετα που δηλώνουν χρώμα ................... 125

Eva Anastasi, Ageliki logotheti, Stavri Panayiotou, Marilena Serafim & Charalambos  
Themistocleous: 
A Study of Standard Modern Greek and Cypriot Greek Stop Consonants: Preliminary  
Findings .................................................................................................................................. 141

Anna Anastassiadis-Symeonidis, Elisavet Kiourti & Maria Mitsiaki:
Inflectional Morphology at the service of Lexicography: ΚΟΜOΛεξ, A Cypriot 
Mοrphological Dictionary ..................................................................................................... 157    



Γεωργία ανδρέου & ματίνα Τασιούδη:
Η ανάπτυξη του λεξιλογίου σε παιδιά με Σύνδρομο Απνοιών στον Ύπνο .......................... 175

ανθούλα- ελευθερία ανδρεσάκη:     
Ιατρικές μεταφορές στον δημοσιογραφικό λόγο της κρίσης: Η οπτική γωνία  
των Γερμανών ................................................................................................................... 187

μαρία ανδριά:
Προσεγγίζοντας θέματα Διαγλωσσικής Επίδρασης μέσα από το πλαίσιο της Γνωσιακής 
Γλωσσολογίας: ένα παράδειγμα από την κατάκτηση της Ελληνικής ως Γ2 ...................... 199

Spyros Armostis & Kakia Petinou:
Mastering word-initial syllable onsets by Cypriot Greek toddlers with and without  
early language delay ...................................................................................................................215

Julia Bacskai-Atkari:
Ambiguity and the Internal Structure of Comparative Complements in Greek .................. 231       

Costas Canakis:
Talking about same-sex parenthood in contemporary Greece: Dynamic categorization  
and indexicality ...................................................................................................................... 243

Michael Chiou:
The pragmatics of future tense in Greek ................................................................................ 257

Maria Chondrogianni: 
The Pragmatics of the Modern Greek Segmental Μarkers ................................................... 269   

Katerina Christopoulou, George J. Xydopoulos &Anastasios Tsangalidis:
Grammatical gender and offensiveness in Modern Greek slang vocabulary ....................... 291    

Aggeliki Fotopoulou, vasiliki Foufi, Tita Kyriacopoulou & Claude Martineau:    
Extraction of complex text segments in Modern Greek ........................................................ 307

Aγγελική Φωτοπούλου & Βούλα Γιούλη:
Από την «Έκφραση» στο «Πολύτροπο»: σχεδιασμός και οργάνωση ενός εννοιολογικού  
λεξικού .................................................................................................................................... 327

Marianthi Georgalidou, Sofia lampropoulou, Maria Gasouka, Apostolos Kostas & Xan-
thippi Foulidi:
“Learn grammar”: Sexist language and ideology in a corpus of Greek Public  
Documents ............................................................................................................................. 341

Maria Giagkou, Giorgos Fragkakis, Dimitris Pappas & Harris Papageorgiou:
Feature extraction and analysis in Greek L2 texts in view of automatic labeling for  
proficiency levels  ........................................................................................................................357



Dionysis Goutsos, Georgia Fragaki, Irene Florou, vasiliki Kakousi & Paraskevi Savvidou:
The Diachronic Corpus of Greek of the 20th century: Design and compilation .................. 369   

Kleanthes K. Grohmann & Maria Kambanaros:
Bilectalism, Comparative Bilingualism, and theGradience of Multilingualism:  
A View from Cyprus ............................................................................................................... 383

Günther S. Henrich: 
„Γεωγραφία νεωτερική“ στο Λίβιστρος και Ροδάμνη: μετατόπιση ονομάτων βαλτικών 
χωρών προς την Ανατολή; .........................................................................................................397

Noriyo Hoozawa-Arkenau & Christos Karvounis:
Vergleichende Diglossie - Aspekte im Japanischen und Neugriechischen:  
Verietäten - Interferenz ........................................................................................................... 405

μαρία ιακώβου, Ηριάννα Βασιλειάδη-Λιναρδάκη, Φλώρα Βλάχου, Όλγα Δήμα, μαρία 
Καββαδία, Τατιάνα Κατσίνα, μαρίνα Κουτσουμπού, Σοφία-νεφέλη Κύτρου, χριστίνα  
Κωστάκου, Φρόσω παππά & Σταυριαλένα περρέα:
ΣΕΠΑΜΕ2: Μια καινούρια πηγή αναφοράς για την Ελληνική ως Γ2 ............................... 419

μαρία ιακώβου & Θωμαΐς ρουσουλιώτη:
Βασικές αρχές σχεδιασμού και ανάπτυξης του νέου μοντέλου αναλυτικών  
προγραμμάτων για τη διδασκαλία της Eλληνικής ως δεύτερης/ξένης γλώσσας ............... 433

μαρία Καμηλάκη: 
«Μαζί μου ασχολείσαι, πόσο μαλάκας είσαι!»: Λέξεις-ταμπού και κοινωνιογλωσσικές 
ταυτότητες στο σύγχρονο ελληνόφωνο τραγούδι ................................................................ 449

μαρία Καμηλάκη, Γεωργία Κατσούδα & μαρία Βραχιονίδου: 
Η εννοιολογική μεταφορά σε λέξεις-ταμπού της ΝΕΚ και των νεοελληνικών  
διαλέκτων ............................................................................................................................... 465

Eleni Karantzola, Georgios Mikros & Anastassios Papaioannou: 
Lexico-grammatical variation and stylometric profile of autograph texts  
in Early Modern Greek........................................................................................................... 479

Sviatlana Karpava, Maria Kambanaros & Kleanthes K. Grohmann:
Narrative Abilities: MAINing Russian–Greek Bilingual Children in Cyprus ...................... 493

χρήστος Καρβούνης: 
Γλωσσικός εξαρχαϊσμός και «ιδεολογική» νόρμα: Ζητήματα γλωσσικής διαχείρισης  
στη νέα ελληνική.................................................................................................................... 507



Demetra Katis & Kiki Nikiforidou: 
Spatial prepositions in early child Greek:Implications for acquisition, polysemy and  
historical change ..................................................................................................................... 525

Γεωργία Κατσούδα: 
Το επίθημα -ούνα στη ΝΕΚ και στις νεοελληνικές διαλέκτους και ιδιώματα .................... 539

George Kotzoglou: 
Sub-extraction from subjects in Greek: Its existence, its locus and an open issue ............... 555

veranna Kyprioti:
Narrative, identity and age: the case of the bilingual in Greek and Turkish Muslim  
community of Rhodes, Greece ................................................................................................ 571

χριστίνα Λύκου: 
Η Ελλάδα στην Ευρώπη της κρίσης: Αναπαραστάσεις στον ελληνικό  
δημοσιογραφικό λόγο ....................................................................................................... 583

Nikos liosis: 
Systems in disruption: Propontis Tsakonian ......................................................................... 599

Katerina Magdou, Sam Featherston:   
Resumptive Pronouns can be more acceptable than gaps: Experimental evidence  
from Greek ........................................................................................................................ 613

Maria Margarita Makri: 
Opos identity comparatives in Greek: an experimental investigation .................................. 629

2ος Τόμος

περιεχόμενα ...............................................................................................................................651

vasiliki Makri: 
Gender assignment to Romance loans in Katoitaliótika: a case study of contact  
morphology ....................................................................................................................... 659

Evgenia Malikouti: 
Usage Labels of Turkish Loanwords in three Modern Greek Dictionaries ........................... 675

Persephone Mamoukari & Penelope Kambakis-vougiouklis: 
Frequency and Effectiveness of Strategy Use in SILL questionnaire using an Innovative  
Electronic Application ............................................................................................................ 693



Georgia Maniati, voula Gotsoulia & Stella Markantonatou: 
Contrasting the Conceptual Lexicon of ILSP (CL-ILSP) with major lexicographic  
examples ................................................................................................................................. 709

Γεώργιος μαρκόπουλος & αθανάσιος Καρασίμος: 
Πολυεπίπεδη επισημείωση του Ελληνικού Σώματος Κειμένων Αφασικού Λόγου ............. 725

πωλίνα μεσηνιώτη, Κατερίνα πούλιου & χριστόφορος Σουγανίδης: 
Μορφοσυντακτικά λάθη μαθητών Τάξεων Υποδοχής που διδάσκονται την  
Ελληνική ως Γ2 ...................................................................................................................... 741

Stamatia Michalopoulou: 
Third Language Acquisition. The Pro-Drop-Parameter in the Interlanguage of Greek  
students of German ................................................................................................................ 759

vicky Nanousi & Arhonto Terzi: 
Non-canonical sentences in agrammatism: the case of Greek passives ................................ 773

Καλομοίρα νικολού, μαρία Ξεφτέρη & νίτσα παραχεράκη: 
Τo φαινόμενο της σύνθεσης λέξεων στην κυκλαδοκρητική διαλεκτική ομάδα ................. 789

ελένη παπαδάμου & Δώρης Κ. Κυριαζής: 
Μορφές διαβαθμιστικής αναδίπλωσης στην ελληνική και στις άλλες βαλκανικές  
γλώσσες .................................................................................................................................. 807

Γεράσιμος Σοφοκλής παπαδόπουλος: 
Το δίπολο «Εμείς και οι Άλλοι» σε σχόλια αναγνωστών της Lifo σχετικά με τη  
Χρυσή Αυγή ...................................................................................................................... 823       

ελένη παπαδοπούλου: 
Η συνδυαστικότητα υποκοριστικών επιθημάτων με β' συνθετικό το επίθημα -άκι  
στον διαλεκτικό λόγο ............................................................................................................. 839

Στέλιος πιπερίδης, πένυ Λαμπροπούλου  & μαρία Γαβριηλίδου: 
clarin:el. Υποδομή τεκμηρίωσης, διαμοιρασμού και επεξεργασίας γλωσσικών  
δεδομένων ......................................................................................................................... 851

Maria Pontiki: 
Opinion Mining and Target Extraction in Greek Review Texts ........................................... 871

Anna Roussou: 
The duality of mipos ............................................................................................................... 885



Stathis Selimis & Demetra Katis: 
Reference to static space in Greek: A cross-linguistic and developmental perspective of  
poster descriptions .................................................................................................................. 897

Evi Sifaki & George Tsoulas: 
XP-V orders in Greek ............................................................................................................. 911

Konstantinos Sipitanos: 
On desiderative constructions in Naousa dialect .................................................................. 923   

Eleni Staraki: 
Future in Greek: A Degree Expression ................................................................................... 935

χριστίνα Τακούδα & ευανθία παπαευθυμίου: 
Συγκριτικές διδακτικές πρακτικές στη διδασκαλία της ελληνικής ως Γ2: από την κριτική 
παρατήρηση στην αναπλαισίωση ......................................................................................... 945

Alexandros Tantos, Giorgos Chatziioannidis, Katerina lykou, Meropi Papatheohari, 
Antonia Samara & Kostas vlachos: 
Corpus C58 and the interface between intra- and inter-sentential linguistic information .... 961

Arhonto Terzi & vina Tsakali:
Τhe contribution of Greek SE in the development of locatives ............................................. 977

Paraskevi Thomou:
Conceptual and lexical aspects influencing metaphor realization in Modern Greek .......... 993

Nina Topintzi & Stuart Davis: 
Features and Asymmetries of Edge Geminates ................................................................... 1007

liana Tronci: 
At the lexicon-syntax interface Ancient Greek constructions with ἔχειν and  
psychological nouns .............................................................................................................. 1021

Βίλλυ Τσάκωνα: 
«Δημοκρατία είναι 4 λύκοι και 1 πρόβατο να ψηφίζουν για φαγητό»:Αναλύοντας τα 
ανέκδοτα για τους/τις πολιτικούς στην οικονομική κρίση ................................................ 1035

ειρήνη Τσαμαδού- Jacoberger & μαρία Ζέρβα:
Εκμάθηση ελληνικών στο Πανεπιστήμιο Στρασβούργου: κίνητρα και αναπαραστάσεις ... 1051

Stavroula Tsiplakou & Spyros Armostis: 
Do dialect variants (mis)behave? Evidence from the Cypriot Greek koine ........................ 1065 

αγγελική Τσόκογλου & Σύλα Κλειδή: 
Συζητώντας τις δομές σε -οντας .......................................................................................... 1077



αλεξιάννα Τσότσου: 
Η μεθοδολογική προσέγγιση της εικόνας της Γερμανίας στις ελληνικές εφημερίδες ...... 1095     

Anastasia Tzilinis: 
Begründendes Handeln im neugriechischen Wissenschaftlichen Artikel: Die Situierung  
des eigenen Beitrags im Forschungszusammenhang ........................................................... 1109

Kυριακούλα Τζωρτζάτου, Aργύρης  αρχάκης, Άννα ιορδανίδου & Γιώργος ι. Ξυδόπουλος: 
Στάσεις απέναντι στην ορθογραφία της Κοινής Νέας Ελληνικής: Ζητήματα ερευνητικού  
σχεδιασμού ........................................................................................................................... 1123

Nicole vassalou, Dimitris Papazachariou & Mark Janse: 
The Vowel System of Mišótika Cappadocian ...................................................................... 1139

Marina vassiliou, Angelos Georgaras, Prokopis Prokopidis & Haris Papageorgiou: 
Co-referring or not co-referring? Answer the question! ...................................................... 1155

Jeroen vis: 
The acquisition of Ancient Greek vocabulary...................................................................... 1171

Christos vlachos: 
Mod(aliti)es of lifting wh-questions ..................................................................................... 1187

ευαγγελία Βλάχου & Κατερίνα Φραντζή: 
Μελέτη της χρήσης των ποσοδεικτών λίγο-λιγάκι σε κείμενα πολιτικού λόγου ............. 1201

Madeleine voga: 
Τι μας διδάσκουν τα ρήματα της ΝΕ σχετικά με την επεξεργασία της μορφολογίας ...... 1213

Werner voigt:
«Σεληνάκι μου λαμπρό, φέγγε μου να περπατώ …» oder: warum es in dem bekannten 
lied nicht so, sondern eben φεγγαράκι heißt und ngr. φεγγάρι ......................................1227

μαρία Βραχιονίδου: 
Υποκοριστικά επιρρήματα σε νεοελληνικές διαλέκτους και ιδιώματα ............................. 1241    

Jeroen van de Weijer & Marina Tzakosta:
The Status of *Complex in Greek ......................................................................................... 1259

Theodoros Xioufis: 
The pattern of the metaphor within metonymy in the figurative language of romantic love  
in modern Greek ................................................................................................................... 1275



oPINIoN MINING AND TARGET EXTRACTIoN  |  871

oPINIoN MINING AND TARGET EXTR ACTIoN  
IN GREEK REvIEW TEXT S

Maria Pontiki 
Institute for language and Speech Processing, Athena RIC, Greece

mpontiki@ilsp.gr

Περίληψη

Στο παρόν άρθρο παρουσιάζεται μια βασισμένη σε κανόνες γλωσσολογική προσέγγιση για 
την ανάλυση άποψης στην ελληνική γλώσσα. Δοθέντος ενός κειμένου που περιέχει κριτικές 
για κάποια συγκεκριμένη οντότητα (π.χ. ένα εστιατόριο ή ένα ξενοδοχείο), στόχος είναι ο 
εντοπισμός των απόψεων που εκφράζονται στο κείμενο, καθώς και των οντοτήτων-στόχων 
για τις οποίες εκφράζεται η κάθε άποψη. Για τον σκοπό αυτό, αναπτύχθηκε ένας αναλυτής 
άποψης που βασίζεται σε λεξικά και αποτελείται από μια σειρά αρθρωμάτων (modules) 
που περιλαμβάνουν κανόνες επιφανειακής συντακτικής δομής. Το βασικό πλεονέκτημα 
των γλωσσολογικών προσεγγίσεων είναι τα υψηλά ποσοστά ακρίβειας, τα οποία και 
επιβεβαιώνονται από τα αποτελέσματα της πειραματικής αξιολόγησης.

Keywords: sentiment analysis, opinion mining, opinion target extraction, customer reviews, 
rule-based approach, lexicon-based method, finite state transducers

1. introduction

Mining opinions from user-generated content on the Web (e.g. review sites) has at-
tracted significant commercial and academic interest given the variety of its practi-
cal applications and the research challenges it involves. online reviews evolved in an 
important source of past consumption experiences (Yoo and Gretzel 2008) and, thus, 
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of opinionated user-generated content. Related research highlights the importance of 
online reviews for the consumer decision making process (e.g., when purchasing ex-
periential goods like travel destinations, hotels, and restaurants (liu 2015)), as well as 
for product sales (Duan et al. 2008)). 

A fundamental problem in opinion mining is the extraction of the opinion targets 
(Pang and lee 2008), namely identifying the entities, objects, or topics on which opin-
ions are expressed. opinion targets are important because without knowing what an 
opinion is about, the identified (positive or negative) sentiments within a sentence or a 
document are somewhat meaningless and of limited use. For example, restaurant cus-
tomer reviews not only express the overall sentiment about a specific restaurant (e.g., 
(1)), but also opinions related to different aspects of the food (e.g., the quality and the 
price of the food in (2)), or the service (e.g. (3)).

(1) “Ωραίο μέρος.” 
“Nice place.”

(2) “Τα κυρίως πιάτα ήταν πολύ νόστιμα αλλά και πολύ ακριβά επίσης!” 
“The main courses were delicious but also very expensive!”

(3) “ο σερβιτόρος ήταν πολύ αγενής.” 
“The waiter was very rude.”

In this paper, we present a linguistically driven opinion mining method for the 
Greek language. The goal is, given a review text about a particular target entity (e.g., 
a restaurant), to identify and automatically extract all the opinion expressions and 
their targets along with the respective sentiment polarity label. For this purpose we 
have developed a rule-based opinion analyzer (i.e. a set of linguistic rules that model 
phrase-level opinion expressions). The analyzer relies on Evallex (Pontiki et al. 2013), 
an Appraisal Theory (Martin and White 2005) grounded lexicon for Evaluative lan-
guage that was manually compiled for the Greek language. In order to achieve better 
recall, we further expanded it with other types of sentiment vocabulary. Another sig-
nificant contribution of this work is the creation of Greek datasets that contain human 
authored annotations of opinion expressions and targets.

The remainder of this paper is structured as follows. Section 2 provides an overview 
of the related research. The proposed method for opinion mining and target extraction 
is described in section 3. The evaluation results are presented and discussed in section 
4. The paper concludes with some brief remarks on possible future directions. 
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2. related Work

A variety of opinion mining methods that involve the extraction of opinion targets 
have been proposed (Hu and liu 2004, Ding et al. 2008, li et al. 2010, Popescu and 
Etzioni 2005). opinion target approaches usually rely on opinion words (i.e. vocabu-
lary used to express opinions) and exploit their relations and associations with the 
words they modify using syntactic-based approaches (Popescu and Etzioni 2005, Qiu 
et al. 2011), word alignment models (liu et al. 2015) or hybrid (joint) methods (liu 
et al. 2013). For example, Qiu et al. (2011) use a double-propagation method for the 
bidirectional transfer of sentiment values onto targets and back to unknown senti-
ment terms based on dependency relations. opinion target extraction has also been 
addressed in the context of Aspect Based Sentiment Analysis (liu and Zhang 2013, 
Pontiki et al. 2014, Pontiki et al. 2015).

Supervised approaches usually model target extraction as a sequential labelling task 
(li et al. 2010, Jakob and Gurevych 2010, Ma and Wan 2010, Wu et al. 2009, Zhang 
et al. 2009) using Conditional Random Fields (lafferty et al. 2001). Unsupervised ap-
proaches rely on a variety of rules and techniques. For example, Hu and liu (2004) 
assume that the association between terms can predict features and opinion words and 
employ an association rule mining technique (Agrawal and Srikant 1994). Popescu 
and Etzioni (2005) extract product features and opinions from unstructured reviews 
based on syntactic patterns, while Carenini et al. (2005) employ a domain-dependent 
approach using a predefined taxonomy of product features. The few opinion mining 
methods that have been developed for the Greek language (Karampatsis 2014) or ap-
plied to it in the context of multilingual approaches (Solakidis et al. 2015), focus only 
on the overall sentiment classification of short text messages not involving the extrac-
tion of the respective opinion targets. In the work of Agathagelou et al. (2014) candi-
date opinion targets (e.g., nouns) are used along with an available list of opinion words 
in order to extract new opinion words based on a double propagation method.

In the work presented in this paper the goal is, given a review text about a particular 
target entity (e.g., a restaurant), to identify and automatically extract all the opinion 
expressions and all the opinion targets along with the respective sentiment polarity 
labels. We employ a rule-based approach similar to Qiu et al. (2011) with the following 
two differences. First, unlike the method of Qiu et al. (2011) that performs opinion 
lexicon expansion (i.e. identifies new opinion words) based on a seed opinion lexicon, 
our lexicon-based method detects expressed opinions by performing opinion detec-



874   |  PoNTIKI

tion and polarity disambiguation in the context around Evallex’ s (Pontiki et al. 2013) 
entries. Second, the syntactic patterns in our method model shallow syntactic relations 
and do not make use of dependency relations.  

3. Methodology

We have developed a precision-oriented opinion analyzer that, given a review text 
about a particular target entity (e.g., a restaurant), is designed to extract opinion ex-
pressions (i.e. instantiations of opinions expressed in a text) and their targets along 
with the respective polarity focusing only on positive and negative polarity. The 
method is lexicon-based and explores shallow syntactic relations between sentiment 
words (i.e. words that are used to express opinions, emotions, etc.) and sequences of 
Tokens-candidate opinion targets. In particular, the method relies on lexical resources 
(Evallex and a manually built lexicon of Modifiers) and a four-phase grammar of lin-
guistic rules (opinion Grammar). 

The opinion analyzer is a Finite State Transducers (FST) cascade implemented as 
a JAPE grammar (Cunningham et al. 2000) in the GATE framework. The input for 
the opinion analyzer is raw data. In a first phase the datasets are processed through a 
NlP pipeline that performs tokenization, sentence splitting, part-of-speech tagging, 
and lemmatization using the IlSP suite of NlP tools for Greek (Papageorgiou et al. 
2002, Prokopidis et al. 2011). In a subsequent step, Evallex is used to determine which 
tokens are included in the lexicon. If a token is recognized as a lexicon entry, then it 
was annotated with the Evallex attributes. Then, sets of hand-crafted rules determine 
which spotted Evallex’ s entries express sentiment towards specific targets based on 
lexico-syntactic patterns that model shallow syntactic relations. The overall workflow 
of our method is illustrated in Figure 1.

3.1. Datasets

The method was built based on the customer reviews datasets of (Pontiki et al. 2013). 
In particular, the “Restaurant Reviews” dataset consists of 1058 sentences from user 
generated reviews about specific restaurants (e.g., ethnic, fast food, gourmet, tradi-
tional Greek) manually collected from ask4food.gr. The “Movie Reviews” dataset con-
tains 1007 sentences from user generated reviews about specific movies (e.g., comedies, 
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film noir, and social movies) manually collected from athinorama.gr. To test the meth-
od, we used unseen restaurant reviews (501 sentences) from ask4food.gr. In addition, 
the performance of the method was tested in a new domain, which was hotel reviews 
(475 sentences) manually selected from trivago.gr. Both test datasets were manually 
annotated with opinion expressions and opinion targets along with the respective senti-
ment polarity labels using GATE1. The annotation process resulted in 1969 annotations 
in total in both datasets. Table 2 provides more information about the annotations per 
test set. 

restaurants hotels
opinion Expressions 430 675
opinion Targets 336 528
Total 766 1203

Table 2 | Number of annotations per test set

1 2]https://gate.ac.uk/sale/tao/splitch8.html

Figure 1 | Workflow for Opinion Mining
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3.2. Lexical Resources

Evallex (Pontiki et al. 2013) is an Appraisal Theory (Martin and White 2005) ground-
ed lexicon for Evaluative language that was manually compiled for the Greek lan-
guage. originally, it contained 4429 evaluative terms and it was designed to enable a 
given Sentiment Analysis system to accurately detect “criticism” for negative evalua-
tions and “praise” for positive evaluations. Each term was assigned a label according to 
its category (i.e. adjective (JJ), adverb (RB), or noun (NN)) and its sentiment polarity 
(i.e. negative (n), positive (p), or both (b)). In addition, adjectives and adverbs were 
further classified as follows based on the strength degree of their Evaluative Meaning 
(EM) and Prior Polarity (PP): 

(1) Strong EM with a strong (p/n) PP e.g. “υπεροπτικός” (“arrogant”) [JJ1n]. 
(2) Weak EM with a strong (p/n) PP e.g. “ώριμος” (“mature”) [JJ2p]. 
(3) Strong or weak EM with a weak (p/n/b) or no PP e.g. “μικρός” (“small”) 

[JJ3b]. 

In this work, Evallex is expanded in two ways. First, nouns have been also manu-
ally classified into semantic categories according to the above three-way classifica-
tion schema. Second, verbs and other types of sentiment vocabulary (e.g., informal 
and slang) have been added reaching a number of 5887 entries in total. In addition, 
we have manually compiled a lexicon of Modifiers that contains intensifiers (e.g., 
“τελείως” (“totally”)), downtoners (e.g., “κάπως” (“somewhat”)), and negators (e.g., 
“καθόλου” (“not at all”)).

3.3. Opinion Grammar

The opinion Grammar is the implementation of a four-phase algorithm where the 
output of each phase is input for the next one. Each phase comprises several modules 
(38 in total) that contain a variety of contextual lexico-syntactic patterns (340 in total). 
The patterns are templates that generate rules in the context around the candidate 
opinions and targets. 

In a first phase (Phase 1), a set of rules perform stepwise contextual Opinion De-
tection (oD) and Opinion Polarity Disambiguation (oPD) using a) combinations be-
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tween different types of Evallex’ s JJs, RBS and NNs based on their EM and PP labels, 
and between Evallex’ s entries, b) negation rules, and c) neutralization (pruning) rules 
that reject detected opinion expressions when they appear in particular contexts (e.g., 
conditional sentences). For example, pattern (1) below marks as opinions all the spot-
ted sequences between Evallex’ s adverbs and adjectives (e.g., “εκνευριστικά μικρός” 
(“annoyingly small”)) and assigns the respective polarity label taking into account the 
strength of the PP of each word (e.g. the opinion expression “εκνευριστικά μικρός” is 
assigned a negative polarity label): 

  (1) If Token[i] ∈ Evallex & Token[i].Type ==“JJ3”                    
     & Token[i-1] ∈ Evallex & Token[i-1].Type == “RB[1|2]”                      
      then Token[i].label = “Sentiment” 

                          & Token[i].Polarity == Token[i-1].Polarity
 
In the second phase (Phase 2), a set of rules perform oD, oPD and opinion target 
extraction (oTE) taking into account the output of Phase 1 and using in addition: a) 
lexical-level features (e.g. PoS tags), b) candidate opinion target sequences before and 
after the detected opinions and, c) propagation rules (Qui et el. 2011).  For example, 
pattern (2) marks as opinions and targets specific (sequences of) tokens when they ap-
pear in conjunction with already detected opinions:

(2) If Token[i] ∈ Sentiment & Token[i].Type ==“JJ” 
& Token[i+1].PoS==“CjCo” & Token[i+2] ∈ Evallex 
& Token[i+2].Type == “JJ” & Token[i+3].PoSTag==“At” 

  & Token[i+4] ∈ Candidate_Target
      then Token[i+2].label = “Sentiment”                                                               

 & Token[i+2].Polarity ==Token[i].Polarity 
 & Token[i+4].label = “target”
 & Token[i+4].Polarity ==Token[i].Polarity

Again, the output of Phase 2 is the input for Phase 3, where oD, oPD and oTE is 
performed based in addition on a) Evallex’ s vBs, and b) macros of trigger verbs (e.g., 
“θεωρώ” (“believe”), “αποτελώ” (“constitute”)). Finally, Phase 4 focuses only on oTE 
using rules that impose less constrains to the context before and after detected opin-
ions in order to capture longer dependencies.
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The method is precision-oriented; the goal is to incrementally increase the recall 
in each phase while maintaining high precision. In addition, the proposed method is 
domain-independent in that it does not make use of any domain specific knowledge 
(e.g., domain specific sentiment vocabulary, predefined lists of aspect terms i.e. terms 
that name particular aspects of a target entity). 

4. evaluation

The performance of the opinion analyzer is measured on the test datasets in terms of 
Precision (P), Recall (R) and F-Measure (F-1) using the GATE Annotation Diff Tool. 
P, R and F-1 are defined as follows: 

S is the set of the opinion expressions and opinion targets that the system returned 
for all the test texts (of each domain), and G is the set of the gold (correct) opinion 
expressions and target annotations. F1 score is the harmonic mean of P and R.    

restaurants hotels

Precision recall f- 
Measure

Precision recall f- 
Measure

opinion  
detection (oD) 88% 66% 76% 93% 67% 78%

opinion polarity  
disambiguation 
(oPD)

80% 60% 69% 84% 60% 80%

opinion target  
extraction 
(oTE)

74% 42% 54% 83% 48% 74%

Table 2 | Evaluation Results
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The evaluation results confirmed our expectations favoring a precision-orientated and 
domain-independent method, since it achieves high precision in all types of the ex-
tracted information in both test domains. The performance in opinion polarity disam-
biguation is lower mainly due to the fact that, currently, the opinion analyzer performs 
only binary (positive/negative) sentiment classification not taking into account the 
neutral (i.e. mildly positive or mildly negative) opinions. The performance is better 
in the unknown (hotels) test domain as compared to the restaurants one due to the 
fact that the latter contains less opinions (annotations), which, in addition are about a 
particular restaurant’ s degustation menu with complex dish names  (e.g., “cheesecake 
με καραμελωμένο ανανά και σάλτσα μάγκο”). As expected opinion target extraction is 
a harder and more complex task as compared to opinion detection. overall, the per-
formance is negatively affected mainly due to a) the limitations of the shallow syntactic 
relations modelling, since long distance dependencies cannot be captured through a 
window of a limited number of tokens, and b) cases that the method is not designed to 
address yet (i.e. co-reference resolution, domain specific sentiment vocabulary, com-
plex linguistic phenomena like metaphors and irony).

                       

Figure 2 | Summary of opinion expressions extracted 
from the restaurants test dataset

 Figure 3 | Summary of opinion targets extracted 
from the hotels test dataset
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5. conclusions

In this paper we presented a rule-based method for the automatic detection of opin-
ions and their targets in Greek review texts. The evaluation results confirmed our ex-
pectations favoring a precision-orientated and domain-independent method, since it 
achieves substantial precision in all types of the extracted information in both test do-
mains. The output of the opinion analyzer can be used to generate insightful sentiment 
summaries (e.g. Figures 2 and 3). In addition, the method can serve as a core compo-
nent for aspect based sentiment analysis, namely map the extracted opinion targets to 
aspect categories (e.g. map opinion targets like “fish”, “pasta”, and “salad” to the coarse 
predefined category “food” in the restaurants domain), and/or enhance the grammar 
with domain specific knowledge (i.e. lists of aspect terms as candidate opinion targets). 
Future work involves testing on more domains and experimenting with other types of 
techniques to deal with the limitations of the current method and improve the recall. 
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