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OPINION MINING AND TARGET EXTRACTION
IN GREEK REVIEW TEXTS
Maria Pontiki
Institute for Language and Speech Processing, Athena RIC, Greece
mpontiki@ilsp.gr

epidnyn

Zto mapbv dpbpo mapovardletau i faoiouévy e kKavoves YAwogodoyiky mpoaéyyion yia
™MV av&Avon dmoyns otny eEAAVIKS YAwooa. AoOEVToG eVOG Kelévov OV TEpIEEL KPITIKES
Yl KETTOI0 CUYKEKPIUEVY ovTOTHT! (TY. évar eoTiaTdpio 1 éva Egvodoyeio), oTOY0G eiva o
EVTOTIOUOS TWV AmOYEWY 0V ekPp&lovTal 010 Keipevo, Kafws Kat TwY OVIOTHTWY-0TOYWY
yiee 116 omoies ekppaletar 1 k&Be dmoyy. Il Tov okomé avté, avantiydnke évag avalvtrg
dmoyns mov Paoierar o Aebikd ko amoteleitan and pia oepd apBpwudtwv (modules)
mov meptAapPavovy kavoves empaveiaxns ovvtakTikig douns. To Paoikd mheovékThua
TV YAwogodoyikwy mpooeyyicewy eivar T VYNA& mooooTd akpifeins, Ta omoin Ko

emPefarwvoviar and Ta anoteléopara TG melpapatikhc akloAdynorn.
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) “Qpaio pépog”
“Nice place”

(2) “Ta kvpiwg mdta HTAY TOAD VOO TIHa aAAd Kat oA akpPd emniong!”
“The main courses were delicious but also very expensive!”

(3) “O ogpPrtopog Nrav moAL ayevrg.”

“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-
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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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Figure 1 | Workflow for Opinion Mining

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 GATE'. 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
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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 (J]), 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. “vrepontinos” (‘arrogant”) [J]1n].

(2) Weak EM with a strong (p/n) PP e.g. “@wpipog” (“mature”) [J]2p].

(3) Strong or weak EM with a weak (p/n/b) or no PP e.g. “uxpos” (“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.,
“redeiwg” (“totally”)), downtoners (e.g., “kanws” (“somewhat”)), and negators (e.g.,
“kaBorov” (“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., “exvevpiotind pikpog”
(“annoyingly small”)) and assigns the respective polarity label taking into account the
strength of the PP of each word (e.g. the opinion expression “exvevpiotind puikpog” is

assigned a negative polarity label):

(1) If Token[i] € EvalLex & Token[i].Type ==]]3”
& 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, ¢) 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 ==“]]”
& Token[i+1].POS==“CjCo” & Token[i+2] € EvalLex
& Token[i+2].Type == “J]” & 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.,
“Oewp” (“believe”), “amotedw” (“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:

SNG SNG 2.P-R
1—):—_' | H:—| | Fj_: !
El P+ R

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- Precision | Recall | F-
Measure Measure

Opinion

889 669 769 39 679 789
detection (OD) K K & 93% K K
Opinion polarity
disambiguation 80% 60% 69% 84% 60% 80%
(OPD)
Opinion target
extraction 74% 42% 54% 83% 48% 74%
(OTE)

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
ye kapapuelwpévo avave ko oddtoa pudyro”). 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).

MPOCEVHEVOG TOSTNTAS  KAAUTEPO . Siariéopnon
nyopa 5 —
AGAIOTATO Tolotiké EvVBoUCiaoe AOAIO KaAUTEPC . e e e )
Couhepd TUKAVTIKO Taprivyri ~ i Eppavion
wpdato HEn P & AEL(E[ preavio TAPOYE C aidouoa oy suocn
TinotgEUXAPLITOG K QA‘ HEYAAEG Ayoyn TrRRa InOva 90 TERO “P%QBUOW
OUOTHV® VOOTLUN % gorden TUPUOIV O FpeBar snmwon
kaAUtepequpata Kpipa mowhia owovopka KG?\SQ npean G EVOBOREIOU OEA MG,
arn amhog FEYZITIKO dEla euxdplotnddika adudgopo aglompensq enmq "OANG room HIIPO Sapand provece
@AoUA TOWTMUEVEG EEAUPETKGS  EKTTANEN MPOTEWW TIPWTOTU coponon [oc HE TRGAROV ISAUOGHERGEL IO ptaArOI
KatarnkTikr apoBup(a €EQLPETLKI HETPLO BUOPPO Xelpomoint ) DD el HEBOON'S onpeio yedbsamy
AGAIOTEPO Aundpal e ahoq ENAELyn akitel anolnuvel eIy SCruice Tugiva H,ntgr\nctpng_m?rgc e rahpia,
wPALoG MEGBANUA ducotos yorivopd KIBRES Z ) 1o g GPEOE  “Rabmar poriing B Soouas oo | SOTA "L
npotelvw af\le dvoota ydhia apynoe APEOEL 5t MEPO ;niooxo rudrra EXTIATOPIO [POYQMIL0 Osa NAPKNrk HPPOS
NPOOTTEG AEILOUY Ayoya arotuxia EMPENE pwg':flgs' o TR THAG
adodTawo ey GAn  IBaiTopnaps euven SECT o ol UOMIATIA Ras
KaBupc')q O.)DGI:O KaVOTIoNTLkn VOO TIHA o 1 TILEC TEPWIVO g
PIAKS TIPOCEYUEVOG euyeviko Eetpehdenka LOLALTE BrorrinG porstra ow ario
anioTeuTayelov KAAUTEPQ XOPTATTIKECEUYEVIKO G'?xi‘?{;’p'l';%g&gﬁggu e
VOOTLUO - z TorIia :
. avarnaye 4 gvodoyeIo
suotuxas | RS VGG TLHO KAAO HIQUIQ Eevotore
ASRESOERIE oo wIurio
Figure 2 | Summary of opinion expressions extracted Figure 3 | Summary of opinion targets extracted
from the restaurants test dataset 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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