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SENTIMENT ANALYSIS OF SOCIAL NETWORKING SERVICES
DATA USING FUZZY SETS AND LOGIC

Abstract. This paper is devoted to usage of fuzzy logic in sentiment analysis of social network
comments. The main feature of our work is that we aim to provide not only novel algorithm for sentiment
analysis, but also to approve the correctness of our method, we implemented a prototype application on iOS
platform. Our target audience is bloggers, business owners, SMM managers, artists and even government
workers.

In today’s world, huge value of information is created every day. However, all these data is
unstructured, which means that, despite that Internet is a transparent platform for reading data, it is
impossible to make sense out of big data. Using our application user will be able to access generalized
public mood towards some topics from social network posts.

Key words: Sentiment analysis, fuzzy logic, fuzzy sets, NLTK, text processing, Emoji Sentiment
Ranking, emoji processing, fuzzification

Nowadays text processing technologies have attracted more attention than ever before and
social networks have a vast influence on human life. To this end, Sentiment Analysis is a rapidly
developing field in Artificial Intelligence (Al), consisting of widely differing tools and evaluation
methods which target fetching emotional tones and subjective point of view of a speaker or a writer
in some piece of text. In other words, sentiment analysis refers to a set of technologies to measure
how positive or negative the text is. In the current paper, on the one hand, we focus on introducing a
novel algorithm for sentiment analysis which mainly relies on python’s Natural Language Toolkit
(NLTK), fuzzy mathematics and Emoji Sentiment Ranking. We propose the processing of emojis
(picture-like symbols commonly used to express someone’s emotions) to boost sentiment analysis
of a certain text [1].
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The decision to choose Instagram as the data source was made because it is one of the most
spread social networks all around the world and the fact that it is a rich source of text data. In order
to gather data, we will use the Instagram Basic Display API. This API provides the functionality of
reading basic data such as comments, hashtags and media files.

There are two fundamental data mining tasks that can be considered in conjunction with
Instagram data, namely, text analysis and symbol analysis (emojis). Emojis are a pictorial
representation of the facial expression. In addition, their role is mainly pragmatic: emojis give a
positive, neutral or negative sense to written sentences by a visual expression ( punctuation and
letters or pictures ). They have been distinguished in three main categories, these sentiment labels
can take one of three ordered values (sentiment polarity): negative < neutral < positive. In
sentiment, analysis emojis affect the weight of the given text. Also depending on it, it will change
the polarity values of text [2], [3].

For implementation of text processing we used NLTK - Natural Language Toolkit - the most
full-featured open-source library of Python, which provides base methods that allow us to classify
data into segments (positive or negative) as well as determine the polarity of the input data. In the
case of text processing, classification is the task of choosing the correct label for a given text. Since
the language in its origin cannot be properly processed by the machine, firstly, the text needs to be
split into smaller pieces. For this purpose, NLTK covers libraries for tokenization, parsing,
classification, stemming, lemmatization, tagging, and semantic reasoning. Furthermore, with a lot
of training data which contains the correct label for each input, the algorithms attempt to
incorporate principles of grammar with various natural language processing techniques and
mathematical disciplines such as statistics and probability, to train the machine to truly ‘understand’
the human language.

Since our input data may contain noise - stop words, such as am, in, then we need to first
remove all irrelevant words that do not add any meaning to the text. The essence of using NLTK in
sentiment analysis is to retrieve 2 parameters for further research: polarity (positive/negative/
neutral) and subjectivity (polar/neutral).

Let us analyze these principles with more detail. The polarity of the word answers the
question of whether the word seems to evoke something positive or something negative. However,
in this case, polarity must be considered in phrase-level. Some words in preposition may change the
contextual polarity of the text to the opposite (e.g not pretty). The expected output of polarity is a
number ranging from 0 (absolutely negative) to 1(absolutely positive), which measures the polarity
of the phrase. Therefore, with these evaluations, the score polarity of the sentence This cat is not
pretty. will be about 0.3 (mostly negative) [4].

Another important task for NLTK is to identify the subjectivity of the text. The concept of
this process is to categorize textual information into facts and opinions. Facts are objective
expressions about entities, events and their properties. Opinions are usually subjective expressions
that are based on people’s sentiments, appraisals or feelings. Consequently, the subjectivity will
also return a real number from 0 to 1, indicating the score of how subjective/objective the sentence
is [5].

After two real numbers - polarity and subjectivity of the text are computed, in order to obtain
the final value of polarity, we must transform our crisp data into fuzzy data on the base of the
knowledge. This process is called fuzzification. Fuzzy membership function will take these two
numerical parameters as input, make its calculations and then report the final number (also from 0
to 1) - score of the prevalence of positive or negative vibes. Fuzzy sets are very helpful there due to
its ability to deal with approximate reasoning by allowing gradual membership value assignment.

The provided diagram represents the algorithm of the sentiment analysis report, showing the
steps of data processing. When the user sends a post, we first fetch the comments from it,
interpreting them as the input data. Then, in order to analyze comments more deeply, we need to
divide them into two groups - text and emojis. At that point, using the NLTK tools, we process the
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text and get data at the output - subjectivity and polarity indicator (from 0 to 1). And they will be
used as input parameters for fuzzy calculations. We will finally get a result of sentiment analysis
after all the processes.
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Figure 1 — Proposed model of sentiment analysis

We developed a prototype application that is considered to analyze the comments under the
Instagram post. Application helps users in understanding the attitude of people to specific event or
opinion expressed in Instagram post. The application has such flow: the user should enter the link of
the post he wants to gather statistics. As soon as the user does this, the application downloads all
comments related to that post and starts to analyze them. Finally, when data is processed, the
application provides the classification to positive and negative ones and show some statistics.
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3umanosa JI.A., Cagup A.K., KaceimoB b.M.
Fliabivu kerexmi: Hlamon I1.C.
AMKBIH eMeC JKMbIHIAaP MEH JIOTHKAHBbI JJIEyMETTIK KeJlijiepaeri MITiHaepaiH
PEHKUIIrH Tajaay yuiH KOJIaHy

AngaTna. byn Makana oneyMeTTiK KelliJeperi mikipiaepre Tauaay jkacay YIIiH ailKbIH eMec
JIOTUKAHBI KOJJIJaHyFa apHaiFaH. JKYMBICTBIH €peKILeNiri - Tajujay aJropuTMiH KOJIJaHy FaHa eMec,
conbiMeH Kartap 10S 1utaTtdopmachiHia MPOTOTUITIK KOCHIMIIIAHBI JKacay OOJIbIN TaObLIaabl. bi3mig
KOCBIMIIIAMBI3JIBIH MaKCcaTThl ayJAMTOPHUSACHI apachlHAa Osorepiep, OuzHec wuenepi, SMM
MEHeJ[KepIIepi, CypeTIIiiep, TINTi MEMJIEKETTIK KbI3MeTKepIep ae 0ap.

Kaszipri yakpiTTa FamamMTopJa KYH CalbIH YJIKEH KeJieMJle aKmapaT mnaijga Oomanbl. Amaija,
OapibBIK JEepPeKTep JKEIUTK MaifaNaHylmblIap YIIiH amiblK OOJFaHBIMEH, OJIaplbl OHIEY MYMKIH
emMec. bi3miH KOCBIMIIIAHBI KOJIIaHA OTBIPBIN, KOJAAHYIIBI QJICYMETTIK JKEJijIepleri ©3eKTi
TaKBIPBITITApP TYypPaJIBI alaMIap/IbIH KaIbUIaMa MiKIpiH aia anajbl.

Kinar ce3nep: MoTiH peHKUIIT], alfKbIH eMecC JIOTHKa, alKbIH eMeC KUBIHAp, MOTIH/II Tajaay,
AMOJI3H TaJ/IAy.

3umanoBa JI.A., Cagup A.K., KacbimoB b.M.
Hayunsliii pyxoBoauren: Hamon I1.C.
Hcnosb30Banne He4eTKHX MHOKECTB H JIOTHKH JIJIsl
CEeHTHMEHT-aHAJIN3a TEKCTa B COUMAJIbHBIX CeTAX

AHHOTanus. J[aHHAsi CTaThs MOCBAIICHA HCIIOJIb30BAHUIO HEYETKOHM JIOTMKH B CCHTUMEHT-
aHaJIM3¢ KOMMEHTAPHEB B COLMANBHBIX ceTsiX. OCOOCHHOCTHIO PAaldOTHI SBISIETCS TO, YTO 3a]ada
3aKJII0YAaeTCsl HE TOJILKO B HCIIOJIb30BAHUM HOBOT'O AJITOPUTMA JJIsi CCHTUMEHT-aHaIW3a, HO U B
pa3paboTKe HPOTOTHIHOTO mpuioxkeHus Ha rmiardopme 10S. IleneBoit aymuTopuel AaHHOTO
MIPUJIOKCHHUS SIBIITIOTCSL OJIOTEpPBI, BIIANENbIlbl Ou3HecoB, SMM-MeHekepbl, apTUCTBI U Jaxe
MIPABUTEIbCTBEHHBIE CITYXKAIIHE.

B Hamie BpeMsi OrpoMHOE KOJMYECTBO MH(OPMAIUU TCHEPHUPYETCS B MHTEPHETE KaXKIbIH
nenb. OIHAKO BCE 3TH HECTPYKTYpHpPOBAHHBIE JNaHHBIC, XOTh W MPO3payHbl JJISl TOJb30BaTEIeH
CeTH, UX BCE JK€ MPaKTHMYECKH HEBO3MOXKHO o0paboraTh. Mcmone3ys Halie HpUIOKEHHE,
MOJIb30BaTEh MOXKET MOJYYHTH OOOOIIEHHOE MHEHHWE JIIOJIEH KacaTelbHO TEM B COIMAIbHBIX
CeTsX.

KiroueBble cjioBa: CEHTHMEHT-aHAJIM3, HEUYETKHE MHOXKECTBA, HEYETKAas JIOTHKA, aHAIU3
TEKCTa, aHAIIU3 SMOJI3H.
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