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Building Polar-Oriented Libyan Dialect Corpus Using Emoji-Based Lexicon
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The widespread use of social media platforms, such as Twitter, has given rise to research fields
focused on analyzing platform content to extract knowledge for decision-making. This study
employs natural language processing techniques to construct a Libyan dialect corpus with a focus on
polarity, utilizing an emoji lexicon. Initially, tweets in the Libyan dialect were gathered from Twitter
and filtered to retain only those containing emoji symbols. Subsequently, exploratory data analysis
was conducted to scrutinize the collected tweets, generating a visual statistical interpretation to
address various questions. Finally, the polarity of Libyan dialectal tweets was determined through
an emoji lexicon-based approach. The results were then assessed by experts, with 80% expressing
agreement with the corpus's polarity. The study concludes that emojis play a crucial role in analyzing
the sentiment of Libyan youth on Twitter.
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1. Introduction

Due to the widespread integration of information and communications
technology into various aspects of life, social media platforms have
gained immense popularity for disseminating news and discussing a
wide range of topics. These platforms, such as Twitter [1], have
become crucial for facilitating the exchange of opinions and ideas
among users.

Twitter, being a micro-blogging platform that enables individuals
to express their opinions through text, generates vast amounts of
textual data. This data harbors valuable information and knowledge
that traditional methods struggle to extract. While conventional
methods for textual data analysis exist, they often fall short in
exploring the extensive data generated on platforms like Twitter. To
address this challenge, many researchers have turned to Natural

Language Processing (NLP), a field that has achieved significant
success in various domains, including education, healthcare, and
agriculture [2]. NLP refers to the ability of a computer program to
comprehend human language as it is spoken and written.

Sentiment Analysis (SA), a branch of Natural Language
Processing, focuses on textual data and involves determining the
negative and positive polarity of users' opinions and feelings [3].
Sentiments can vary widely among individuals in terms of negative
and positive intensity, posing a challenge in accurately determining
feelings. Emojis, which often accompany text, add another layer of
complexity to this challenge [1]. Emojis are commonly used to convey
hidden and ambiguous feelings, making them increasingly valuable in
SA. A previous study [1] analyzed 13 European languages using a
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lexicon-based approach, resulting in a comprehensive lexicon
containing sentiments related to emojis, applicable in NLP and
linguistic research. The use of emojis enhances the continuity of
individual communication, improves relationship quality, and
strengthens emotional communication between users [4].

Various approaches have been employed to define polarity,
including dictionaries or lexicon-based approaches, descriptive or
predictive machine learning approaches, and hybrid approaches. SA
relying on emoji sentiments is a recent research focus. However, text-
based analysis methods may fall short in sentiment analysis if the
emojis within the text are not considered. To the best of the author's
knowledge, few studies related to Libya discuss SA using Libyan
dialectal sentences [5]. The mentioned study examined tweet text
without taking into account the emojis present in the tweets. Therefore,
this study collects Libyan dialectal tweets from Twitter that contain
emoji symbols, conducts exploratory analysis on the collected tweets,
and ultimately constructs a Libyan dialectal emoji-based corpus. This
corpus is considered the first to address emoji-related issues using the
lexicon-based approach within the context of the Libyan dialectal
language.

The remaining sections of this paper are structured as follows:
Section 2 provides an overview of related work, Section 3 details the
materials and techniques employed in the study, Section 4 covers the
experiments and subsequent discussion, and finally, Section 5
concludes the paper.

2. Literature Reviews

Given the distinctive grammatical and structural characteristics of
Arabic, Natural Language Processing (NLP) encounters significant
challenges when applied to this language. Additionally, the scarcity of
references, studies, and corpora, particularly those addressing
dialectical language, further complicates the NLP landscape.
Achieving robust results in NLP applications often requires a
substantial raw corpus, and existing discussions typically revolve
around Modern Standard Arabic, officially employed in media like TV
and newspapers. Despite Arabic being spoken by approximately two
hundred million people, numerous local dialects, including those in
Libyan regions, present further complexities [6].

Considering the dearth of studies specifically focusing on the
Libyan dialect, alternative research endeavors are explored in this
section. In a study conducted by [7], a lexical-based approach was
employed to ascertain polarity. The collected text was initially
translated into a reference language, and a polar-oriented dictionary
assigned degrees of sentiment to each text. Another study by [8] also
adopted the lexicon-based approach for determining sentiment
polarity, enhancing it by incorporating negation statements.

From a different perspective, the increasing use of emojis on
various social media platforms, such as Twitter, has garnered
attention. Emojis offer the advantage of directly expressing emotions
irrespective of the written language. In the study conducted by [9],
sentences containing emojis were found to convey sentiments more
explicitly and comprehensibly compared to sentences without emojis.
Expanding on this idea, [10] proposed extending binary sentiment
classification approaches to include multi-way emotions
classification, demonstrating that emojis significantly enhance
precision in recognizing diverse emotions. In a lexicon-based
approach to analyzing Arabic sentiments, [6] highlighted the challenge
of requiring extensive data for models to achieve higher accuracy.

Furthermore, a study by [11] delved into the gender-specific use
of emojis in textual communication. Employing a questionnaire to
gather data from 30 participants, the researchers assumed that women
used emojis more frequently than men, only to discover that the results
contradicted this assumption. These diverse studies collectively
underscore the multifaceted nature of sentiment analysis and the
evolving role of emojis in conveying emotions within the Arabic
language context.

3. Material and method

The proposed study uses a framework derived from the general Data
Mining (DM) methodology as shown in Fig.1, represented in the
following steps: data collection stage, exploratory and processing
stage, and polarity identifications stage using the lexicon-based
approach, and lastly, the evaluation of the results.

Exploratory and

Data collections +—> preprocessing

l

\4
Polarity
identification S Polarity
using emoji evaluations
lexicon

Fig. 1. The Proposed Framework

Data serves as a fundamental resource for social networking
platforms, and the data access policies of each site vary for the
research community. Twitter, with relatively fewer data access
restrictions, stands out as one of the optimal platforms for research
purposes. Consequently, Twitter was utilized to gather tweets
related to Libya, employing predefined Libyan dialect keywords
outlined in Table (1). The data collection stage comprises three
phases:
1. Collecting the Libyan Dialectal Tweets Corpus: This
involved the acquisition of tweets based on the specified keywords
from January to March 2021.
2. Filtering the Corpus: To eliminate non-Libyan-related tweets
and mitigate the presence of other Arabic dialects resulting from
the use of similar keywords, a filtering process was employed.
Content filtering involves refining data to keep only relevant
information. It typically includes:

¢ Keyword filtering: Keeping data with specific, relevant words.

e Language/Dialect detection: Identifying and removing

irrelevant dialects or languages.
e Topic filtering: Ensuring the data aligns with the subject of
interest.
3. Selecting Tweets with Emoji Symbols: The final phase
involved the selection of tweets containing emoji symbols, as
these symbols play a crucial role in sentiment analysis.
TABLE |. PREDEFINED LIBYAN DIALECT KEYWORDS TO COLLECT THE
CORPUS
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Table (2) displays a sample of five rows from the filtered corpus,
which comprises a total of thirty thousand rows, providing the
dataset for the subsequent experiments

TABLE Il. DEMONSTRATES PART OF THE COLLECTED CORPUS

Tweet date Tweet text

Sat Jan 30 15:31:36 2021 @USERS i (352 &8 50 ye (S Al ),

QSYJL@SJ.ALanT\xﬂ\wQﬁJ‘;\:\:;\}EI

Sun Feb 21 18:42:56 2021

Mon Feb 01 20:49:15 . L
2021 Gl iy @9 @ @ @ o 1 Cubas S srand

Fri Jan 15 13:29:27 2021 @USERS sl 585,@)

Thu Jan 14 01:13:30 2021 | @USERS 3 la 1S Rl e filld oo d

The second phase involves the exploratory and pre-processing
stage, which entails a comprehensive understanding of the
collected corpus and its contents. This stage involves exploring all
features of the corpus to identify any instances of noise, missing
values, or outliers. Utilizing various statistical methods, charts,
and graph representations, this step aims to test hypotheses, verify
assumptions, and enhance the overall data quality. It is considered
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a crucial step in any Data Mining (DM) methodology, as the
quality of the data significantly influences the accuracy of polarity
determination.

Following the exploratory and pre-processing stage, the
subsequent phase focuses on identifying polarity. This is achieved
by assigning sentiment scores to each emoji in consideration using
an emoji lexicon. The polarity of emojis within each tweet is then
aggregated based on their positive and negative scores. The
lexicon utilized in this study, as depicted in Table (3), was
proposed by [1]. The table includes the emoji symbol, positive and
negative scores, neutral score, and the classification of each emoji
symbol. This lexicon serves as the basis for determining the
sentiment polarity associated with emojis in the collected tweets.

TABLE Ill. THE LEXICON USED TO ADDRESS THE TWEETS EMOJI
Image | Negative | Neutral Positive Description of Classification
emoji
- Face With .
L) 0.285 0.468 0.221 Tears of Joy Emoticons
Heavy Black .
v 0.166 0.790 0.746 Heart Dingbats
v 0.272 0.693 0.657 Black Heart Miscellaneous

Suit Symbols
Smiling Face

14 0.219 0.729 0.678 with Heart- Emoticons
Shaped Eyes

) 0.220 0.343 -0.093 'E;’é‘ed'y Crying | Eroticons

Finally, evaluating the polarized tweets is based on an evaluation
form distributed among researchers in the same field; this step
ensures the results’ quality.

4. Results and discussions
The results of this study are presented in two distinct stages: the
initial stage involves exploratory data analysis, wherein the corpus
is scrutinized to extract valuable information and knowledge. The
subsequent stage focuses on determining the polarity of the collected
tweets using the emoji lexicon.
In the first stage, a series of questions were posed, leveraging both
qualitative and quantitative features of the collected corpus.
Qualitative features include nominal and numerical aspects, such as
the tweet's timestamp, the source of the tweeting device, the user's
profile name, favorite counts, and retweet counts.

Top 20 Emoji

face with tears of joy I

loudly crying face NG
red heart [INEG
rolling on the floor laughing NG
broken heart [N
heart suit
slightly smiling face
pleading face
grinning face with sweat
fire
smiling face with heart-eyes
beaming face with smiling eyes
white heart
pensive face [l
blue heart
crying face

[ |
1
clapping hands M
I
O
[

rose
thinking face
new moon face

o

5000 10000

Fig. 2. Shows the frequency of emojis in tweets

In the subsequent stage, the polarity of the tweets is determined using
the emoji lexicon. The lexicon-based Sentiment Analysis (SA) has
demonstrated its effectiveness in classifying tweets based on emojis in
terms of their polarity. However, it is worth noting that the lexicon SA
faced challenges with certain non-modern emoji faces, as illustrated in
Table (4).

Examining Table (4), it is evident that some tweets received positive
scores, primarily due to the positive sentiments associated with the
majority of emojis in those tweets. Conversely, some tweets received
negative scores owing to the presence of negatively associated emojis.
The sentiment score in certain cases is influenced by a single emoji, as
One of the key questions aimed to reveal fundamental insights,
specifically identifying the most frequently used emojis in tweets, as
illustrated in Fig.2. The figure 2 highlights that the four most prevalent
emojis were positively associated, including the face with tears of joy,
loudly crying face, red heart, and rolling on the floor laughing. This
observation suggests that in 2021, social media posts made by
Libyans, particularly the youth, predominantly conveyed positive
sentiments.

exemplified by tweet number 2. In contrast, in other instances, the
sentiment score is determined by the aggregation of scores from
several emojis, as observed in tweets number 1, 3, 4, and 5. This
nuanced approach reflects the varying impact and influence of emojis

15000 20000 25000 30000
on the overall sentiment expressed in the tweets.
TABLE IV. DESCRIBES THE DATABASE OF EMOJIS
Emojis in Sentiments
Tweet texts tweet score
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Additionally, the sentiment scores fall within the range of 1 to -1,
where a score of 1 indicates a perfectly positive sentiment and a
score of -1 reflects a perfectly negative sentiment. Notably, the study
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encountered a challenge in determining the polarity of certain tweets
due to the presence of emojis not recognized in the lexicon.
Consequently, these tweets were excluded from the corpus to ensure
the accuracy of the analysis.

In the evaluation of the obtained results, an assessment form was
designed and distributed among researchers with expertise in
sentiment analysis. The results revealed a high level of agreement
between the lexicon-generated scores and the assessments of the
researchers. As depicted in Fig.3, the agreement rate approached
almost 80%, underscoring the reliability and effectiveness of the
lexicon-based approach in determining the sentiment of Libyan
dialectal tweets

@ Disagreed @ Agreed

Fig. 3. Lexicon result evaluations based on the opinion of researchers in the

sentiment analysis field

Based on the findings, the study draws the conclusion that analyzing
textual sentiment is a complex task, and managing data proves to be a
resource-intensive process demanding significant effort and time,
particularly when dealing with large datasets. The study's primary
emphasis was on collecting data specific to the Libyan dialect,
followed by a comprehensive exploration and analysis, culminating in
the determination of polarity within the collected texts using the Emoji
Dictionary. This underscores the intricate nature of sentiment analysis,
especially in linguistic contexts like the Libyan dialect, and highlights
the importance of thorough data curation and analysis methodologies.
5. Conclusion and Recommendations
This study underscores the increasing significance of micro-blogging
platforms like Twitter for sentiment analysis, as evidenced by its
outcomes. The research reveals a critical gap in sentiment analysis
studies pertaining to Arabic sources, particularly within the scope of
the Libyan dialect. Consequently, the creation of a dedicated Libyan
dialect corpus is identified as imperative, offering benefits for dialect
identification, translation, and related tasks. Emojis extracted from the
corpus prove to be essential indicators in determining text polarity,
emphasizing their crucial role in conveying sentiments. The study
stands out for contributing a valuable asset to the research domain —
the second Libyan dialect corpus and the inaugural application of the
emoji lexicon for text polarity determination. Looking ahead, the study
advocates for future research endeavors to consider geographical
location data for more nuanced analyses, develop predictive models
for forecasting sentiment based on emojis in the Libyan dialect, and
explore lexicons that accommodate modern emojis to enhance
sentiment identification accuracy. These recommendations seek to
advance the landscape of sentiment analysis research within the
distinctive context of the Libyan dialect.
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