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This paper describesthe necessity of named-entity recognition for the implementation of
sentiment analysis and presents methods and tools for recognition of appropriate hamed
entitiesin Ukrainian restaurant reviews.
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Hperbest mpo HeoOXiOHiCTh BHILIEHH iMEHOBAHMX CYTHOCTeH [Jisi BHpillIeHHSA
3aBJaHHS eMOLIHO-CMHUCI0BOro anajidy. Takox HaBeleHO MeTOAH Ta 3ac00U JJIs1 BUAITEHHSA
NOTPiOHMX IMEHOBAHUX CYTHOCTEHl B YKPAaIHOMOBHHX BiATyKaX NPO 3aKJIAJAM XapYyBaHHS.

KuarwouoBi ciioBa: emMouiiiHO-CMHMCJIOBHH aHAaJi3, BUAiJIEHHS iMeHOBAHUX CYTHOCTeIl,
peryJisipHi Bupa3u, Mop(oJIoriuHuii anamis.

1. Prablem

Sentiment analysis, or opinion mining, is akind of text analysis, which aims to identify emotional
attitudes or subjective judgments of the author concerning a particular object in the text message. The last
part of the definition says that the sentiment itself should be defined with relation to a certain object. Very
often the object that the sentiment is associated to is represented in the form of a named entity.

The recognition of named entitiesis very important for accurate sentiment detection and obj ect-sentiment
association. Unfortunately, there is no available named-entity recognition system for Ukrainian language yet.
Thisresearch solves a purely domain-oriented part of this task specifically for sentiment analyss.

2. Recent Research Analysis

Sentiment analysis proved to be areally popular topic for research during the previous decade. This
can be proven with alarge number of projects, which appear every day: sentiment analysis of hotel reviews
[3], bank reviews [2], restaurant reviews, comments on movies [7], products, messages about political
events in blogs and socia networks, etc. Text reviews in all of these domains contain certain named
entities that can potentially play the role of the abject of tonality: names of hotels, names of banks, names
of restaurants, movie or book titles, names of products, people’s names, etc. Nevertheless, barely few
sentiment analysis systems identify sentiments with relation to an entity and not sentiments for the whole
review. The examples of the first can be Semantria[4], Skyttle [5] or Bitext [1]. Figure 1 shows the entities
recognised by Bitext APl demo and Figure 2 shows sentiment information assigned to them.

Although hard to implement, the resolution of object-sentiment association makes it possible to
identify different sentiments within one sentence with reference to appropriate objects. However, this is
impossi ble to implement without named-entity recognition.

3. Research Aims
The aim of thisresearch isto implement named-entity recognition for restaurant reviews.
The objectives of the research are the following:
e justify the necessity of named-entity recognition for the task of sentiment analysis;
o define types of named entities for restaurant reviews,
o define appropriate tools for domain-based named-entity recognition.
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| really enjoyed using the i Vacria [RGB is a poor camera, but the is really sleek. The
m is much better than the . All 1 want to do with a camera is point it and then just press the button. The is

perfect for that. You will soon get great photos with very little effort. | had previously returned a because the pictures
were not of the quality | expected. Spending the money on the EeEULLE was a smart move. | would recommend the mm anyone without

hesitation. Two small issues to be pointed out: firstly, the battery life is not fantastic. Also, the zoom is not very powerful. If your subject is far

away, you should not expect good results. Review made by MTrom .

Fig. 1. Entities recognised by Bitext API demo
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Fig. 2. Sentiments assigned to entities recognised by Bitext API demo

4. Main Part

4.1. The Place of Named-Entity Recognition within Sentiment Analysis

Named-entity recognition is one of the stages of natural language processing (NLP), whose task is to
identify and categorize specific set of named entities. The most common types of entities that are recognized by
systems of named-entity recognition are company names, people's names, names of location, product names,
etc. Named-entity recognition, which is now used by many natural language processing systems, is currently a
part of such commonly used NLP libraries as nltk or OpenNLP (for English).

There are two main reasons for named-entity recognition within sentiment analysis. First, named
entities may include common words that possess a certain polarity. Of course, we do not want the
sentiment information, contained in the names, to influence the calculation of general or object-oriented
sentiments. Consider the following examples of company names that contain sentiment information are:
«Becenuii Pooarcepy, « Kpusa Jlunay, « Cmapuii positby, etc. Secondly, the recognition of named entities
helps identify the objects that the sentiments are associated to, which means that when we have the
situation, like «Ha siominy 6io Organizationl, Organization2 ne obmanioe xkaicumie», We Will be able to
identify a positive sentiment for Organization2 and a negative one for Organizationl.

Unfortunately, the recognition of named entities has not been implemented for Ukrainian language
yet, and full implementation of such a tool is beyond the scope of this study. Though, the recognition of
domain-specific named entities, commonly used in restaurant reviews, has been implemented.
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4.2. Types of Named Entitiesin Restaurant Reviews and Their Recognition
The material for our study consists of Ukrainian restaurant reviews. The most common named entity
type used in these reviews is the names of institutions (restaurants, cafes, bars, etc.). Addresses and names
of dishes also occur but less frequently.
The recognition of the above mentioned entity types has been implemented in two stages:
e named entity identification with the help of regular expressions;
e named entity categorization with the help of right and left context analysis.
The first stage uses regular expressions to identify entities using their distinct explicit features, like
capital letters, different quotation marks, non-alphabetical symbols or letters of a different alphabet, etc.
The aim of the second stage is, first of all, to decide on the type of entity. This stage is also used to
find whether one-word entities that come at the beginning of the sentence really are named entities, and to
detect entities written in lowercase. To make it easier to analyse the context we run each review through a
part-of-speech tagger. This provides each word’s lemma and all morphological information that may be
necessary. The part-of-speech tagger UGTag [6] used in this research was developed within the project of
Ukrainian-Polish parallel corpus led by Natalia Kotsyba and is now available for download.
Sections 4.2.1, 4.2.2 and 4.2.3 provide examples of named entities for the domain of restaurant
reviews.

4.2.1. Recognition of I nstitution Names

Consider the following examples of institution names grouped according to the explicit features used
to recognize them on the first stage.

1) the name of the institution wrapped into quotation marks:

A 5 "Hnony xamy" mobnio. Tam eéce npuemne - i ixca, i nepCoOHA...

Haiinosumusniwi epasxcenns ¢ mene 3anuwunucs nicaa "I1io 3onomoio Posorw".

2) the name of the institution with a capital letter:

Ll]e capro ¢ Hopnomy Komi, Amadei, HeuwjodasHo 8iokpuau 0 cebe Lumadens.

A mobno [lenic, Kymnens (xou MONCAUBO T He 308CiM KOPUCHO), [lunamo-61103 (Mu ixHi KiieHmu 8dxce
CMOo pOKi8, céAMKY8ana mam yvo2o poky geauxe JH, O6yno wuxaprno i 3uudxcka oeo), Liykepnio (100% ne
Beponiky), €spocomens (srcugy nopyy, pecmopan npucmoiinuii), Cmapeopoo (He cMauHo, Ha MO0 OYMKY:
nepenpobysaia Oinvuicms cmpas, a eononxka 6 €eponi 63acani me 3spieHaAua), ane 6eceno, YIKaGull

inmep"ep, i dimeil basnamov "00 Houi".

3) the name of the institution with all letters capitalized:

B n"smuuyro xooumu 3 xymamu 6 nab6 CTAPIOPOJ/l,mam b6yna eeuipka 00 OHs 3AXUCHUKA
BIMYUZHU. ..

Tyrana s no yenmpy 3 nodpyackoio, piwuau Kynumu cywi ma nimu 0odomy ix 3"icmu. 3atiuiu 6
Alll, 3axazanu ponu.

4) the name of the institution containing letters of a different alphabet:

Buopa npuemuo nocudinu 3 wonosikom i Opyzsamu 6 Mons Pius.

bynu 3 cecmpoio Kinbka Ouie momy 6 niyepii «bemna Yaoy («Bella ciao») na Bipmencwkiil -
Cno006aNOCy 6ce, Niya Kibosd, CMAYHE3HA, 8eUKa, i we bazamo axis, disuama-oQiyianmru npayowms
matidice HeNOMIMHO i Oyce WBUOKO NPUHOCAMb 3AMOGIEHHS - HAPewmi A 3HaAuua 01s cebe i0ednvHy
niyepiro.

5) the name of the institution containing non-alphabetical symbols:

Odocumwb xopowuil 3axnad "Tuca +", y sawomy pationi, modxceme 3atimu noOUSUMUCS, OYIHCE XOPOUL

8i02yKu uyna npo Hboco!
Cb0200HI Hapewmi giosioana "Kaghe Nel" :) maka mym pexnama mozo 3axnady, wio-m He 6mosna, niuiia

4.2.2. Recognition of L ocation Names

Consider the following examples of location names. The reviews under research tend to contain just
the names of the streets and single names of cities, and not full addresses.
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A meni naiinpuemniwioro € "LlImyra"na Komaapcoxkiii.

AHAxwgo 6am panmom 3amanemovcsi nepeHecmu Ni3Hi OOMAWHI NOCUOEHbKU 3 OPY3AMU/POOUHamu 6
akycw kuatny Jlveosa i eaw eubip 3ynunumscs na kage "Licap”, wo na eya.C.bandepu, mo 6yovme
obepedicHi

4.2.2. Recognition of the Names of Dishes

This type of entities is very domain-specific. Nevertheless, most of the time the names of the dishes
are easy to recognize because of a general word from food vocabulary used right before the named entity
itself. Consider the following examples of the names of dishes.

Cmapuwuii wacmo 6epe canam "lapu mopsa" 3 ouxum pucom, s npobyeana, cmauno!

Tonooui 6yau aku 806KuU, MONC HAZAMOBIAIU 8CbO20 Da2aybko, a came: nugo, kokmetinv "Cexc Ha
nusci” (01131 mere), cano 3 epiHKamu....

Conclusion
Named-entity recognition represents an important task in the field of natural language processing. It

is also a necessary supplement for sentiment analysis systems as it prevents incorrect sentiment calculation
and enables the researcher to detect objects that the sentiments are associated to, which leads to the
possibility of deep sentiment analysis systems implementation.

This article described methods and tools used for domain-specific named-entity recognition. The
types of entities commonly used in Ukrainian restaurant reviews have been identified. The stages of
named-entity recognition have been defined: named entities identification and categorization. The distinct
features of named entities have been singled out.
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