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Abstract. Emotion detection in Arabic text in social media has gained significant attention due to the
increasing use of social media platforms in the Arab world. It is a special case of affective computing that
relies on natural language processing techniques to recognize emotions from written text. This article
provides a comprehensive review of different approaches used in developing models for emotion detection
in Arab textual data in social media. Social media have a substantial impact on societies and have
contributed significantly to many fields (marketing, recommendation systems, etc.). Arabic language texts
on social networking sites in all their forms (posts - comments - messages - any other form) express the
personal feelings of the person concerned; if they are understood correctly, the understanding of the written
text will be correct. Scientific research has recently increased in this field to determine people's feelings
through their writing of texts. In addition, we have highlighted the utilization of deep learning architectures
in the improvement of the performances of models for different types of deep learning models.

Keywords: Emotion detection; Arabic texts; machine learning; social media; natural language
processing.

1. INTRODUCTION

The excellent success of emotion detectors, including machine learning (ML) approaches, is based on the
large data amounts of annotated publicly accessible resources and studies, which help to identify, train,
validate, and check whether the data has been transported into numerous natural language (NLP) apps
[1][2]. Due to the scarcity of documents, including the number of lexicons and annotated datasets, such
methods cannot be easily provided for Arabic emotions analysis. Although the production of resources,
such as labelling lexicons, is crucial for developing learning-based machine techniques to accomplish state-
of-the-art outcomes, we are primarily focused on providing high-quality learning-based emotion detection
results. Different emoticons are created to improve the detection results of emotions in Arabic. Arabic has
a different script entirely, with its own grammar and lexicons.

Social media sites are some of the most important tools that are used today as an outlet for the latest news,
opinions, complaints, and praises [3][4]. It is a known fact that social media platforms are sources that
generate substantial amounts of users' opinions and data. Since humans possess emotions, likewise
emotional content is generated in this textual data; posts contain high expressions of feelings. Emotion
detection in such Arabic texts on social media is important and practical in a variety of situations, for
instance, helping the production of smart automatic chatting systems, emotion prediction, marketing
problems, and prediction of the trends of markets [5]. The primary use of emotion detection in social
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media texts of English-originated countries has been to provide options and investigations in Arabic texts

that have proven to have more desired results.

Different languages have been developed due to the fact that social media, as a means of communication,
is used frequently around the world. Thus, studies on emotion detection in social media are usually
conducted in languages spoken in different regions of the world. There is a study in Persian for the language
spoken in Iran and some countries in the outer vicinity, which comes from the studies of emotion detection
based on lexical method, machine learning method, hybrid method, and deep learning method [6]. Although
the English language is used objectively because it is widely known, many people, as much as it is spoken
in the world due to the differences in common conversation, such as dialect and slang that language affects
from the region, is rarely as a result of the similarity seen in all speakers all over the world. Emotion
detection in English and German has meanwhile been made for languages such as compact between studies.

It is difficult to detect the specifics of the emotions that each person is experiencing. On the other hand,
emotions are a very important part of human communication. Hence, it is vital to communicate more
efficiently and try to understand the emotion. One of the advantages of understanding emotions at a very
high level is that the information on the person can be expected to be inferred from who writes the text[1] .
From this point, social media, due to its widespread use, is among one of the most important areas of
communication used for emotion detection in today's communication medium [7].

The customer's text is of huge interest to natural language processing (NLP) engineers by tackling the
emotional implications of their text. Emotion recognition in speech is said to be "the most modern work of
the future,” a data-driven approach. Relaxation application is another NLP research field to be interested in
the behavioral science and social psychology of the shopper[2]. Rather than humans, detecting whether the
text contents make consumers laugh, weep, or be furious. Typically, since the text is submitted
electronically, it goes through a number of decentralization structures and devices, and bills are first
received and labeled with any relevant data. This period has to be conducted so as to raise the accuracy of
the system for information discovery in which there is a potential emotional recognition related to their
target.

Social media contributes to the flood of data generated on a daily basis that rapidly spreads local and global
knowledge to end-users [8]. Many social media platforms such as Twitter, Facebook, and Instagram provide
users with an opportunity to type messages, among other media. It is in this type of social media
communication that better emotional and psychological situations of people are available, unlike any other
way of communication[9] [4], [10]. On a single day, more than 3.5 million text messages are submitted by
practitioners in the United Arab Emirates (UAE), and hundreds of different staff access social media and
other methods of digital communication. Most of the very poor people, however, address some emotional
implications and show them through typing by psychological stress between at least one in these text
communications [11].

2.Related works

A range of studies have explored emotion detection in Arabic text on social media platforms using machine
learning. The researcher in[12] applied Word2Vec for word embedding and an ensemble XGBoost model
to achieve high accuracy in sentiment analysis of Arabic tweets. The top-performing model was achieved
through the utilization of hyperparameter optimization and Grid Search technology. However, the sample
size of 41,125 tweets, although not insignificant, may be inadequate for making sweeping generalizations
about sentiment detection in Arabic text. In[13] found that deep learning techniques, particularly with Word
Embedding, outperformed machine learning in sentiment analysis of Arabic tweets about Saudi
telecommunication companies where Deep learning technique with Word Embedding showed promising
accuracy in sentiment analysis (F1=0.81). Rather than, Logistic Regression (LR), Support Vector Machine
(SVM), and Random Forest (RF) using unigram language model outperformed the bigram language
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representation in sentiment analysis, The article discusses a deficiency in current research by incorporating
NLP methods such as POS tagging and Named Entity Recognition in the suggested frameworks. The
assessment criteria utilized are confined to accuracy and F1 score, and a more extensive assessment
encompassing precision, recall, and F1 score for each category could have offered greater insights.
Moreover, The deep Convolutional Neural Network (CNN) was utilized by [14] to categorize emotions in
Arabic tweets. The results of this approach were found to be superior to those achieved by traditional
machine learning algorithms. This deep learning model follows a four-step process involving word,
sentence, and document vectorization, ultimately leading to classification. This comprehensive approach
appears to be quite effective in its end-to-end architecture. The assessment of the SemiEval dataset
demonstrated the deep learning model's efficacy in analyzing emotions in Arabic text. However, the paper
does not include a comprehensive error analysis to identify which types of emotions the deep learning model
has difficulty classifying accurately compared to traditional machine learning approaches.

The paper does not provide any insights or analysis on the interpretability of the deep learning model and
how the learned representations capture the nuances of emotional expressions in Arabic text. In [15]The
ensemble classifiers with 10-fold cross-validation outperformed other machine learning classifiers in
accuracy, specificity, precision, F1 score, and sensitivity. The research addresses the challenges of sentiment
analysis for the Arabic language due to its complex morphology, orthography, and dialects. The paper lacks
details on the specific ensemble techniques used, the dataset characteristics, and the feature
engineering/preprocessing steps.

3. Challenges and Opportunities

Thus, one of the eagerly researched areas is the creative from a diversity of genres, including social and
religious divergent datasets and blogs such as the Sadness, Fear, Joy, Anger, Disgust and Surprise
(S.F.J.A.D.S.) theory of basic divergent workload geographical splits of Arabic regions and time specialty
sciences, Arabic content is the main data generator for reflecting the full nature in the comment section of
such films-text analysis [16][2].

Emotion detection models in the Arabic language face several challenges, including limited labeled datasets,
linguistic complexity and dialectal variations, cultural context, sarcasm, and figurative language, handling
code-switching and mixed language content, real-time processing and scalability, privacy and ethical
concerns, and the need for scalable systems [16].

Limited labeled datasets are essential for building accurate emotion detection models, as there is a scarcity
of publicly available datasets specifically focused on emotions[17]. Linguistic complexity and dialectal
variations are also significant challenges, as Arabic is a complex language with various dialects and regional
differences. Cultural context plays a crucial role in influencing emotions, with factors such as sarcasm and
figurative language posing significant challenges in emotion detection[18]. This is particularly evident in
Arabic, which boasts a rich tradition of poetic expression and metaphors. Emotion detection models need
to be capable of handling code-switching and understanding emotions in content that includes multiple
languages[19]. Additionally, the real-time processing and scalability of emotion detection systems are key
considerations, given the vast amounts of data generated on social media platforms. The scalability issue
becomes particularly apparent when dealing with large-scale platforms that have millions of active users.
Moreover, the detection of emotions in social media content raises ethical and privacy concerns,
underscoring the need for the development of resilient and effective models[18], [20], [21].

4. Feature Selection

In order to enhance the effectiveness and productivity of natural language processing tasks like text
classification, sentiment analysis, information retrieval, and machine translation, feature selection plays a
crucial role. Arabic language, with its intricate structure and diverse forms, presents specific challenges for
feature selection[4], [22].. This section examines various strategies for feature selection tailored specifically
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for Arabic text, including hybrid models, information gain-based techniques, statistical approaches, and

linguistic-based methods.

4.1  Statistical Approaches for Arabic Text Feature Selection
Statistical methods for Arabic text feature selection, including chi-square, mutual information, and
correlation-based feature selection, are examined in this section [23]. Application of the chi-square
approach to feature selection in Hadith text classification, with a focus on teaching-type-based
categorization. In order to increase classification accuracy, the study shows how well K-nearest neighbor
(KNN) and chi-square feature selection work together. This research sheds light on the real-world uses for
statistical techniques like chi-square when managing Arabic text data. It aims to enhance the effectiveness
of Arabic text mining models by concentrating on the most distinguishing and enlightening characteristics,
while also decreasing the dimensionality of the feature space. These methods can identify the most
informative features that are highly relevant for sentiment classification, even in the presence of Arabic's
rich morphology, dialectal variations, and idiomatic expressions [24][25][26][27]. The statistical feature
selection can be performed quickly, often in a single pass over the data, and the selected features can be
efficiently integrated into the online sentiment analysis model.

4.2 Information Gain-Based Methods

To choose appropriate features in Arabic text, such as gain ratio and entropy-based feature selection. It
investigates how these techniques enhance the efficiency of natural language processing jobs and deal with
the particularities of Arabic text[24]. . Dealing with the Complexity of Arabic Language [26]. Tackling the
Issue of Limited Data, Grasping Contextual Meanings, and Reducing Complexity [28] [26]. Information
Gain-Based methods are generally more efficient in terms of computing compared to other feature selection
methods, making them suitable for online or real-time sentiment analysis of Arabic text. The Information
Gain calculation can be done quickly, often in a single pass over the data, and the chosen features can be
effectively incorporated into the online sentiment analysis model. This enables quick processing and low
latency, which are crucial for real-time sentiment analysis applications, as well as offline sentiment analysis
of Arabic text [28].

4.3 Linguistic-Based Techniques

This section explores linguistic-based techniques for Arabic text feature selection, such as part-of-speech
filtering, semantic role labeling, and syntactic analysis. It examines how linguistic features contribute to the
selection of relevant features in Arabic text[29] . Utilizing context-based and category-based relations to
measure semantic relatedness between Arabic terms, [30]This approach provides insights into how
linguistic features, such as semantic relationships, can be leveraged to enhance the selection of relevant
features in Arabic text [31]. The selection of linguistic-based features offers results that are easier to
understand and explain, as the features chosen align with our knowledge of the Arabic language .
Implementing Linguistic-Based Techniques Methods for online or real-time sentiment analysis of Arabic
text can be difficult due to the computational complexity and the requirement for swift processing.
Extracting and selecting linguistic features can be a lengthy process, particularly for extensive, streaming
data[32]. This approach is well-suited for tasks such as sentiment analysis of archived social media posts,
customer reviews, news articles, or other textual data that can be processed in batches.
4.4 Hybrid Models for Arabic Text Feature Selection

it combines various feature selection methods to improve the selection of informative features in Arabic
text [21] [33]. There are many hybrid models, such as the hybrid classification model that combines
Convolutional Neural Networks (CNN) and Genetic Algorithms [34] , and also a transition from traditional
TF-IDF to advanced models like BERT. It presents examples of hybrid models, such as the combination of
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statistical and linguistic-based approaches, and highlights their advantages in handling the complexity of
Arabic text [35] .

5. Emotion Detection Techniques

Detecting emotions within the Arabic language is an emerging field, but there has been more focus on
detecting emotions in English text and developing lexicon resources with new models and techniques [36].
Emotion detection in Arabic is significantly essential as there are a very small number of studies in the
literature so far. In the majority of NLP emotion detection studies, it is enough that the methods do not
correctly predict and identify seventeen levels of emotion. For that reason, it is also important to specify
which emotion with real examples is detected wrong in the content when using emotion detection. This is
one of the most important indicators for determining the applicability of the model. The main challenge of
sentiment analysis and emotion detection is to develop algorithms that are designed to parse human-defined
categories while affecting differences in emotional understanding in expressions. Additionally, contextual
information about the problem is one of the crucial factors to be considered[11].

5.1. Lexicon-Based Approaches

Lexicon-Based models are relatively simple and straightforward to implement, as they rely on pre-existing
lexical resources rather than requiring extensive training on large datasets. They are commonly used in
various NLP applications, Lexicon-based approaches for emotion detection have been thoroughly studied
and are often employed with Arabic social media. Generated by collecting Arabic tweets with positive and
negative emotions, and calculating sentiment scores for words using pointwise mutual information.
Translated the NRC Emotion Lexicon, Bing Liu Lexicon, and MPQA Subjectivity Lexicon into Arabic
using Google Translate [37]. Arabic is a rich language with unique grammar and many dialects across
different regions[11]. Extracting lexical features from the input text, such as word frequencies, n-grams,
parts of speech, or named entities [38].

5.2. Machine Learning Models

Machine learning may be a quickly advancing field that's vital in different applications, counting
characteristic dialect handling (NLP), sentiment analysis, and feeling acknowledgment. With the headway
of advances just like the Web of Things (loT) and manufactured insights, the request for solid human
acknowledgment frameworks is expanding [39]. In the context of text classification, machine learning
algorithms are used to convert text documents into digital representations for tasks such as classifying
Arabic text [40] . Techniques such as convolutional neural networks (CNNs) have proven particularly
effective for tasks such as English text translation and classification [41] [42]. Researchers have been
investigating the effectiveness of different machine learning algorithms, preprocessing techniques, and
representation methods to enhance the performance of Arabic document classification[26] [43]. In the realm
of sentiment analysis, machine learning serves as the backbone for artificial intelligence and NLP, enabling
systems to predict and interpret sentiments accurately[43]. Studies have indicated that combining linguistic
features with machine learning algorithms like Support Vector Machines (SVM) and Deep Learning can
achieve high performance in tasks such as detecting psychological states[44]. Furthermore, research has
focused on the use of lexicon-based and machine learning-based techniques for text representation in
sentiment analysis[45] . Deep-learning techniques have outperformed traditional machine-learning
techniques in extracting sophisticated features from data. Several recent strategies emphasize the
significance of end-to-end learning. These strategies recommend seasoning neural networks so that the
model can directly reveal target concepts. Deep learning is a discipline of computer science that seeks to
build sophisticated machine learning methods that can automatically learn feature handling and
transformation of complex distributions to address complex learning problems [8]. A significant
characteristic of DNNs is that they can identify data characteristics adaptive to defects without resuming
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handcrafted characteristics. Deep API networks provide state-of-the-art monitoring capabilities for
language testing and word predictions. It is rare to use a system that does not use any release resources.
Using a distributed algorithm dramatically raises computing costs, making deep learning training quicker
and quicker. Different architectural patterns were used, including a DNN (deep neural network), RNN
(recurring neural network), LSTM (long short-term memory), CNN (convolutional neural network), and
ULMFit. OpenAl's PLA's have received a remarkable agreement in large-scale literary examination analysis
competitions on Twitter. However, the fine-grained E-C-STAR data proposed in this crowdsourcing
experiment is a critical feature compared to other English-language data. For additional research in the field,
generating and sharing a digital corpus of Arabic-language information is indeed demanded [1]. In early
work, support vector machine (SVM) and naive Bayes, cosine similarity, and maximum entropy were
employed as effective components [46].

The main difference is where they get their information from. Lexicon-centric models use pre-existing
dictionaries or lexicons that contain information about words, phrases, and associated details. On the other
hand, machine learning-based NLP models learn patterns and connections from large text datasets without
relying on a set lexicon. The training methods also vary greatly. Lexicon-centric models don't require
significant training on huge datasets because the lexicon acts as a static knowledge base for processing fresh
input text. However, machine learning-based NLP models are trained on massive volumes of text data to
discover underlying language patterns and correlations. This variation in training methodologies results in
differences in flexibility and adaptation. Lexicon-centric models are more rigid since they are limited by
the information and coverage available in the pre-compiled lexicon. Updating or expanding such models
frequently necessitates manual vocabulary changes. In contrast, machine learning-based NLP models can
be more adaptable and flexible since they can learn new patterns and associations from training data and be
fine-tuned or retrained for specific domains or tasks. The management of complicated language problems
further distinguishes the two techniques. Lexicon-centric models, which rely on a limited set of predefined
rules and lexical information, may struggle with subtle linguistic phenomena such as context-dependent
meanings, idiomatic expressions, and ambiguous language. Machine learning-based NLP models,
particularly those that use advanced approaches such as transfer learning or contextual embeddings, can
capture and comprehend the complexity of natural language.

6. Applications of Emotion Detection in Social Media

Emotion detection goes beyond just recognizing emotions in conversations and has a wide range of
applications in healthcare, robotics, and social media. In healthcare, it can assist machines and computers
in responding more empathetically to distress messages and identifying mental health issues. Emotion
detection is increasingly important in social media due to its unstructured nature and vast amount of
available data. It is also utilized in recommendation systems to make human-like decisions and can help in
identifying social trends using large datasets. Additionally, emotion detection is used to differentiate
between trustworthy and untrustworthy bots in online conversations, with trustworthy bots enhancing a
company's reputation and customer satisfaction, while untrustworthy bots engage in fraudulent activities.
In conclusion, emotion detection is a rapidly expanding field with diverse applications in various
domains[3].

The identification of emotions is a connection point between interactions with computers and is employed
in making human-like judgments in suggestion systems. For example, a transcript of call records is one way
of improving duplicate calls from the same user[9]. The applications of emotion detection in social media
are vast and are employed in places where digitized content of emotions is in the picture. The most
straightforward one is to use it in decision-making, such as finding a social trend using a large suite of data
and mapping emotional states on it.
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7. Datasets

Several datasets for various applications found for emotion detection:+

1. [47] The paper discusses the challenges in emotion detection in Arabic text due to limited annotated
datasets, presents an Arabic tweet dataset created for this purpose, describes the methodologies used in
dataset preparation, and reports the results of preliminary experiments with an overall accuracy of
68.12%.

2. [48] introduces a new dataset called ExaAEC for emotion recognition on Arabic tweets, applying
ELMO and LSTM neural networks to achieve an F1-score of 0.65 in emotion detection.

3. [49] focuses on developing a method for threat detection in social media content, particularly images
and comments on Instagram, to aid in tracking and monitoring social media posts for threats.

4. [50]Introduces the first Instagram Arabic corpus for cyberbullying detection, designed to detect
offensive language in texts, with the SVM classifier outperforming others with F1 scores of 69% for
bullying comments and 85% for positive comments. The dataset is publicly available.

5. [51] The paper offers a dataset for detecting comedy in Arabic text by collecting and annotating
Arabic humorous tweets in dialects and Modern Standard Arabic, experimenting with seven Arabic Pre-
Trained language models to establish a baseline classification system, with CAMeLBERT-DA identified
as the best-performing model achieving an F1 score and accuracy of 72.11%.

9. Future Directions and Emerging Trends

Nowadays, emotion detection in social media text has become an active research area. This can be seen in
the increasing number of research papers dedicated to it. As developers face several problems related to this
topic, it is essential to design an automated process for emotion perception. The currently proposed models,
introduced by novel algorithms and tools, have become more accurate and provide better performance for
many languages. However, their adaptation for the Arabic language and the analysis of its specific
constraints have been limited and lacking. Consequently, our objective was to select and carefully examine
emotions in the Arabic language, predefined knowledge, and predefined labeled corpus gathered from the
published grounds of emotions in the Arabic language in the recent human-sourced platform.

10. Conclusion and Key Takeaways

Based on this review, we concluded that the main challenges in developing a model for the detection of
emotion in Arabic text are that most of the traditional machine learning models are under-performing as
compared to deep learning models while distributed representations of words and syntactic dependencies
have been largely employed in the deep learning models. An important insight from the results of datasets
is that larger datasets are not always producing better results which further conclude the importance of
smaller datasets for building and evaluating a model for emotion detection in the Arabic language.

This article provided a comprehensive review of different approaches used in developing models for
emotion detection in Arabic textual data. We have covered all the main types of traditional models and deep
learning models and presented an evaluation of their individual performance. In addition, we have
highlighted the utilization of deep learning architectures in the improvement of the performances of models
for different types of deep learning models.

A vast amount of emotional textual data exists in various open platforms, such as social media and
discussion forums, where it is labeled with users’ emotions. Furthermore, with the emergence of e-
commerce, consumer opinions and reviews on different products are becoming an increasingly important
source for opinion mining . With that, various emotion-specific datasets are also being widely available for

ATU-FIIECE, Volume: 3, Issue: 2, Jun 6, 2024, © 2020 FJIECE, All Rights Reserved




Al-Furat Journal of Innovations in Electronics and Computer
Engineering (FJIECE)
ISSN -2708-3985

|ECE

different languages, including Arabic. As a result, a plethora of techniques, involving deep learning
approaches in most cases, have been developed and employed by different research to develop the best
model for emotion detection in Arabic social media texts performing better than others.
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