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Cyberbullying detection in low-resource languages and dialects is a critical challenge, particularly
as the prevalence of online abuse continues to rise globally. This thesis addresses this issue with a
focus on Bangla and its dialects, including Chittagonian, by introducing novel methodologies for
automatic cyberbullying detection through linguistic similarity, cross-lingual transfer learning, and
machine learning approaches. The research aims to bridge the gap in existing literature, which
predominantly focuses on high-resource languages such as English, and presents solutions for
effective abusive language identification in low-resource contexts.

Firstly, I present a newly annotated Bangla cyberbullying dataset, consisting of abusive and non-
abusive remarks, and demonstrate the effectiveness of machine learning classifiers, with logistic
regression achieving 97% accuracy in detecting abusive language.

I also expand the scope of the research by conducting a systematic survey of over seventy studies
on cyberbullying detection in low-resource languages from 2017 to 2023, identifying key gaps such
as unreliable definitions of cyberbullying and biases in dataset annotation. As a response to these
challenges, I release a new dataset in the Chittagonian dialect of Bangla, contributing valuable
insights to this underrepresented area.

Secondly, I explore the methods for detecting offensive language in Chittagonian, specifically
focusing on keyword matching and machine learning techniques. While keyword matching serves as
a baseline, I demonstrate that machine learning and deep learning approaches, particularly for
recognizing linguistic patterns and contextual variations, provide superior performance.
Furthermore, I introduce an automatic method for extracting vulgar words from linguistic data,
which adapts to evolving linguistic trends, achieving near-human performance.

Thirdly, I compare traditional machine learning models with deep learning architectures for
cyberbullying detection in both Bangla and Chittagonian. The results show that deep learning
models, particularly CNNs and hybrid networks like BILSTM+GRU, outperform traditional methods
such as SVMs and ensemble techniques. I also demonstrate the effectiveness of transformer-based
models, such as mBERT and Bangla BERT, achieving up to 84% accuracy in detecting cyberbullying.

Fourthly, I tackle the challenge of detecting sarcasm, an often-overlooked aspect of cyberbullying
detection. By integrating sarcasm detection into my framework, I utilize machine learning models
alongside explainable Al techniques like LIME (Local Interpretable Model-agnostic Explanations),
improving the model's ability to correctly classify sarcastic remarks as abusive and significantly
reducing false positives.

Fifthly, I delve into zero-shot cross-lingual transfer learning, addressing the challenge of training
models on low-resource languages without annotated data. I investigate the selection of an optimal
transfer language by utilizing multilingual transformer models, specifically mBERT and XLM-
RoBERT4, trained on publicly accessible datasets from 21 languages. Through linguistic similarity
scores such as eLinguistics, lang2vec, WALS, and EzGlot, I demonstrate the correlation between
language similarity and classifier performance, providing a method for selecting the optimal transfer
language for cyberbullying detection in low-resource scenarios.




Lastly, the contributions of this thesis provide a comprehensive framework for cyberbullying
detection in low-resource languages, utilizing innovative machine learning approaches, linguistic
similarity analysis, and cross-lingual transfer learning to overcome the limitations of scarce labeled
data. This research not only enhances the detection of abusive language in Bangla and Chittagonian
but also offers a methodology that can be extended to other low-resource languages, providing
valuable insights for future advancements in multilingual cyberbullying detection.
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