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Abstract:

Because of the wide range of spoken dialects, the Libyan dialect is regarded as an uncommon digital
resource and presents significant challenges for Arabic natural language processing. By providing an
experimental comparative analysis of the capability of two cutting-edge language models based on this
gap, this study seeks to address and evaluate it. Trained in the Libyan dialect to use the transformer
architectures AraBERTvs and MARBERTV2 for sentiment analysis. A new dataset of 500 comments
collected from social media sites was created and categorized. Both models were fine-tuned using the
same parameters and evaluated on a specially designed test set. The AraBERTv2 model achieved 71.
0% accuracy, compared to the MARBERTvV2 model's 70. 0%, demonstrating a slight advantage in the
results. Notably, a study of training practices revealed that MARBERTV2 had early over fitting, whereas
AraBERTV2 exhibited superior stability and enhanced learning ability. When applied to resource-
constrained local vernaculars, the research demonstrates that models trained on various Modern
Standard Arabic, such as AraBERT, may provide a more robust and generalizable foundation.
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Introduction:

In recent years, the field of Natural Language Processing (NLP) has witnessed a real revolution
driven by tremendous advances in deep learning models. driven by the tremendous advancements in
deep learning models. Traditional language models heavily relied on statistical methods or Recurrent
Neural Networks (RNNs) and Convolutional Neural Networks (CNNs), but they faced challenges in
understanding long-range context and complex relationships between words. The emergence of the
Transformer architecture fundamentally changed this landscape, introducing the Attention Mechanism,
which allowed models to process long sequences of data with unprecedented efficiency and
effectiveness [1].

Social media platforms such as Facebook and Twitter have become a repository for big data and a
primary space for expressing opinions and feelings about various political, social, and economic issues
in the Arab world [2]. Representing this vast amount of textual data produced by users daily is a valuable
treasure that can be analyzed to understand public opinion trends, measure customer satisfaction, and
monitor important events. Sentiment analysis, a branch of natural language processing, is the main tool
for converting these unstructured texts into measurable insights [3].

Sentiment analysis applications for Arabic content encounter unique challenges, primarily stemming
from the vast diversity of colloquial dialects. These dialects differ significantly from Modern Standard
Arabic (MSA), which is used in formal texts [4]. The Libyan dialect is a case in point; as a regional
dialect, it possesses its own distinct vocabulary, syntax, and specific grammatical rules. Consequently,
language models trained on MSA are incapable of comprehending it with high accuracy.

This issue is compounded by a severe scarcity of digital linguistic resources and annotated datasets
for the Libyan dialect, which has led to a dearth of research into its computational analysis, thus
classifying it as a low-resource dialect. However, a new opportunity to address this gap has emerged
with the advent of pre-trained Transformer-based language models, such as AraBERT and MARBERT.
These models, trained on massive volumes of Arabic texts encompassing various dialects, possess the
capability to understand complex contexts and can be adapted through fine-tuning to perform specific
tasks on dialects for which they were not directly trained.

Accordingly, this study aims to investigate the capability of two leading language models, AraBERT
and MARBERT, to comprehend the nuances of the Libyan dialect for sentiment analysis. To this end,
the paper makes two primary contributions: We construct and annotate a novel dataset for Libyan
sentiment analysis, comprising 500 comments. We conduct a comparative experimental study to
evaluate and determine which model delivers superior and more stable performance when fine-tuned
for this low-resource dialect.

Literature Review:
Evolution of Arabic Sentiment Analysis Models:

The Support Vector Machine (SVM), a traditional machine learning method, has made amazing
progress in the field of Arabic sentiment analysis. and Naive Bayes, which was based on manual
feature engineering, to sophisticated linguistic models. Many studies, like [5,6], have shown that deep
learning models are more accurate in sentiment categorization than conventional machine learning models.
Emergence of Transformer Models and Their Adaptation to Dialects:

With the advent of Transformer models, a paradigm shift occurred in the field. These models have
proven their effectiveness not only with Modern Standard Arabic but also in their ability to adapt to
colloquial dialects. For instance, the foundational study of the AraBERT model [5] demonstrated its
efficacy in handling the Egyptian dialect. This success has extended to North African dialects, with a
recent study [5-7] confirming AraBERT's superiority over other models like CAMeLBERT in Moroccan
dialect sentiment analysis.

Performance Comparisons Among Different Models:

The selection of the optimal model is not always straightforward, necessitating comparative studies.
In a study by [8] on English language data, the RoBERTa model showed superiority over other models
such as BERT and XLNet. In the context of the Arabic language, a study by [9] revealed variations in
the performance of AraBERT and MARBERT depending on the nature of the task. Other studies, such
as that by [10-12], have shown that models like XLNet may outperform AraBERT in certain contexts.
This variability underscores the absence of a one-size-fits-all solution and highlights the urgent need
for customized experimental evaluations for each dialect.

Recent Trends in Model Development:

Recent research aims to further enhance the performance of these models. On one hand, studies such
as [9] emphasize the importance of fine-tuning hyperparameters and using techniques like early
stopping to prevent overfitting. On the other hand, innovative studies like [10] propose integrating
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AraBERT outputs with other models such as Long Short-Term Memory (LSTM) to capture long-term
dependencies in text, which has led to achieving exceptional accuracy exceeding 97% in specific tasks.

Research Gap and the Position of the Current Study:

Despite this significant progress, a clear gap is observed in the literature regarding dialects suffering
from resource scarcity, particularly the Libyan dialect. Most of the mentioned studies focused either on
more common dialects (such as Egyptian and Gulf) or on English or Modern Standard Arabic data.
From this standpoint, the current study addresses this notable research deficiency by presenting the
first comparative experimental evaluation of AraBERT and MARBERT models on a Libyan dataset
specifically built and classified for this purpose, focusing not only on final accuracy but also on analyzing
training behavior and each model's generalization capability.

Research Methodology:

This section is divided into three parts to explain how this work was accomplished:

Data Collection and Annotation:

The data collection stage is a crucial and fundamental part of any analytical study. In the shadow of
the digital revolution, social media platforms like Facebook and Twitter have become rich repositories
of data reflecting public opinion and community interactions. Given the scarcity of available datasets for
sentiment analysis in the Libyan dialect,a specialized dataset was built manually from social media
platforms, Facebook and Twitter, during July and August 2025. The focus was on comments related to
the topic of "my salary is late" (a local economic issue), to ensure genuine and organic opinions. The
aim of data collection is the direct review and extraction of content, whether a comment or a post,
without relying on automation tools or programming interfaces for applications. This highlights its
importance in understanding the Libyan dialect and deciphering sentiments correctly. In this section,
we will focus on explaining the meticulous methodological framework for data collection, including:

e Defining Selection Criteria: Relevant hashtags (#) or groups and accounts pertinent to the event
on each platform were identified.

e Units of Analysis: A dataset of 500 comments representing various Libyan dialects was
constructed.

e Collection Procedures: The raw data was documented, recorded, and organized using Google
Sheets. Each comment was then classified into one of three categories: "positive," "negative," or
"neutral.”

e Short, unclear comments were excluded.

e Finally, the overall dataset was randomly divided into 80% for training (400 samples) and 20% for
testing (100 samples), while maintaining the same distribution ratio for classifications in both sets.

Models Used:

Language models refer to the pre-trained models that leverage existing linguistic knowledge. This
approach, known as transfer learning, is currently very popular due to its effectiveness and speed, and
its need for rich data to train deep neural networks [5].

In this study, the latest Arabic language processing models based on the transformer architecture
were evaluated and compared, specifically:

AraBERTV2 is an advanced model specifically designed for the Arabic language. It is considered
an evolution of the original AraBERT model and has shown significant improvements in performance
and accuracy. This model relies on the Transformer bidirectional encoder (BERT) architecture. It is one
of the most powerful pre-trained models for handling various Arabic tasks, such as sentiment analysis,
automatic summarization, and other natural language processing tasks [13].

AraBERT:

Unlike Multilingual BERT, AraBERT was developed exclusively for the Arabic language. Its
pretraining corpus primarily consists of Modern Standard Arabic news articles sourced from various
Arabic media outlets. The initial version of AraBERT (Version 1) was trained on approximately 23
gigabytes of text, encompassing 77 million sentences and 2.7 billion tokens, which significantly
exceeded the size of the Arabic pretraining dataset used for Multilingual BERT by a factor of 17.
Subsequent iterations, specifically the most recent version, leveraged an even larger dataset of 77
gigabytes of text, representing a 3.5-fold increase in pretraining data. Architecturally, AraBERT shares
similarities with Multilingual BERT, featuring 12 transformer blocks, each with 768 hidden units. It also
incorporates 12 self-attention heads, culminating in a total of 110 million trainable parameters [5].
MARBERTV2:

represents a significant advancement in natural language processing for the Arabic language,
specifically engineered to interpret both vernacular dialects and Modern Standard Arabic (MSA) as used
on social media. The model was pre-trained on a substantial corpus of one billion tweets, amounting to
128 GB of text and approximately 15.6 billion tokens. This pre-training dataset is notably twice the size

177 | Afro-Asian Journal of Scientific Research (AAJSR)



of that used for AraBERTV2, establishing it as the largest among a cohort of nine comparable models.
While architecturally similar to multilingual BERT, MARBERTV2 diverges by excluding the Next-
Sentence Prediction (NSP) task, a design choice justified by the developers on the basis of the brief,
fragmented nature of Twitter data. The model comprises approximately 160 million trainable
parameters, positioning it as a robust tool for Arabic-centric NLP research and applications. [13-15]
Experimental Setup:

This section describes the practical settings and encodings used to evaluate the performance of the
language models that underwent the fine-tuning process for both models (AraBERTV2:MARBERTV2).
The same settings were used to ensure a fair comparison. The dataset, consisting of 500 samples, was
split into 80% for training and 20% for testing. The Hugging Face Transformers library and the Google
Colab environment, equipped with a Graphics Processing Unit (GPU), were used. The following
hyperparameters were set: number of training epochs = 3, batch size = 8, and learning rate = 5e-5.
Accuracy and F1-score (weighted) were used as evaluation metrics to assess the models' performance
on the test set of 100 samples. These are common practices in similar research.

Results:

Two models, AraBERTv2 and MARBERTV2, were tested in the task of sentiment analysis for the

Libyan dialect using the test dataset. Table 1 shows the final results for both models.

Table (1): Final Results for Both Models
SN. | Model Type | Accuracy | F1-Score (Weighted)

1 | MARBERTV2 0.7000 0.6737
2 AraBERTV2 0.7100 0.6751

As shown in the table, the results indicated that AraBERTV2 slightly outperformed MARBERTV2 in both
Accuracy and F1-Score. Training behavior revealed substantial differences, as illustrated in Figure 1.
In the first training epoch, MARBERTV2 reached its peak performance, after which its performance
began to decline, indicating overfitting. In contrast, AraBERT showed more stable behavior, continuing
to improve until the second epoch before starting a slight decline, indicating better learning and
generalization from the available data.
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Figure (1): Comparison of verification accuracy behavior between MARBERT and AraBERT.

Discussion:

This study focused on the performance of AraBERTv2 and MARBERTV2 models in the context of
the low-resource Libyan dialect. The most prominent finding was the slight superiority of AraBERTv2
with an accuracy of 71.0% compared to MARBERTV2's 70.0%. Although this difference might seem
small, further analysis of the training epochs provided a deeper understanding. AraBERTV2
demonstrated a better ability for continuous learning and benefiting from additional training cycles, while
MARBERTV2 showed clear signs of early overfitting. This suggests that the foundational AraBERT
model, trained on diverse Arabic texts, inherently offers greater robustness and adaptability for
generalization, particularly when compared to MARBERTV2, which may be more susceptible to noise
in smaller, specialized datasets due to its intensive training on dialectal data.

These findings partly align with what others [13-15] have found, who indicated that while MARBERT
excels in Twitter-like data, our study demonstrated that AraBERT is more stable when dealing with
diverse local and limited datasets. Our results also support the conclusions of other research [6]
regarding AraBERT's ability to adapt to various dialects.Despite the promising results, certain limitations
of this study must be acknowledged. Firstly, the main constraint is the size of the dataset; although it
represents an initial contribution (500 samples), it still does not fully cover the diversity and linguistic
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nuances of the Libyan dialect. Secondly, the study was limited to a tripartite classification task (positive,

negative, neutral) and did not delve into the analysis of finer emotions (e.g., anger, joy, sadness).

Finally, standard default settings were used for the models, which suggests that conducting extensive

hyperparameter tuning could further improve the results

Conclusion:

In conclusion, this study conducted an experimental comparison to evaluate the ability of both
AraBERT and MARBERT models in sentiment analysis for the Libyan dialect. A new dataset was built
and classified for this purpose. The study demonstrated that both models are capable of achieving good
performance, with AraBERTv2 showing a slight superiority and greater stability. These results
underscore the potential of pre-trained language models as an effective tool for bridging the resource
gap in Arabic dialects and highlight the importance of analyzing model training behavior for
generalization capability.

Recommendations:

Based on the above, we recommend expanding the current dataset to include thousands of
instances and organizing it into diverse sub-topics and dialects within Libya. We also recommend
applying these models to more specific tasks such as Aspect-Based Sentiment Analysis to gain a
deeper understanding of user opinions. Finally, comparative studies can be conducted with the latest
state-of-the-art models in this field. We anticipate increased confidence with larger training datasets
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