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Abstract

Many social media platforms have users
who have normalized the abuse of women
online, creating a need for systems that
automatically detect such activity. For
low-resource, regional languages like Tamil,
which has informal writing styles, spelling
variations, dialectal differences, and culturally
specific expressions, it becomes a challenge
to correctly detect abusive comments. In
this work, a transformer-based approach
for binary classification of Tamil comments
into abusive and non-abusive categories is
done using the DravidianLangTech dataset.
The proposed system fine-tunes MuRIL(a
multilingual transformer pretrained for Indian
languages), enabling effective contextual
representation with minimal preprocessing.
To improve the transparency of the system,
a post-hoc Explainable AI component is
incorporated. A perturbation-based method
using log-odds differences identifies words
that significantly influence the predictions.
Experimental findings indicate that the model
reaches a validation accuracy exceeding
81% while also exhibiting a strong macro-F1
score. This research shows that utilizing
contextual multilingual representations
alongside simple interpretability methods
offers a viable and effective approach for
detecting abusive text in Tamil. The implemen-
tation of our system is publicly available at
https://github.com/mirud5173/Abusive-Tamil-
Comment-Detection-using-Transformer-
Models

1 Introduction

Social media platforms play a crucial role in com-
munication and public engagement. However, they
also contain a substantial amount of abusive and

harmful material. Women face heightened risks of
harassment, inappropriate language, and deroga-
tory remarks. This exposure can cause psychologi-
cal harm and decrease their involvement in online
environments. Consequently, automated detection
systems are vital for effective and scalable content
moderation.

Research on detecting abusive language has been
extensively conducted in English and other well-
resourced languages. However, Tamil presents ad-
ditional challenges due to its low-resource nature.
Social media text in Tamil is highly informal and
includes phonetic spellings, slang, dialectal vari-
ations, and inconsistent grammar. Furthermore,
abusive intent may be expressed implicitly through
sarcasm, cultural references, or metaphorical ex-
pressions.

Transformer-based models have significantly im-
proved performance in text classification tasks.
Multilingual pretrained models are particularly use-
ful for low-resource settings as they capture cross-
lingual semantic representations. The Dravidian-
LangTech shared tasks provide benchmark datasets
that enable research on abusive language detection
for Tamil.

This work proposes a MuRIL-based system for
detecting abusive Tamil text targeting women. In
addition to strong classification performance, a
perturbation-based explainability module is intro-
duced to improve interpretability and trust in model
decisions.

The dataset and evaluation protocol follow the
shared task findings report (Rajiakodi et al., 2026).

2 Related Work

The task of detecting abusive Tamil text on social
media has gained significant attention through the
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DravidianLangTech shared tasks, which provide
benchmark datasets and evaluation frameworks for
abusive and offensive language detection in Dravid-
ian languages (Rajiakodi et al., 2026). Earlier work
in this domain relied on traditional machine learn-
ing approaches using handcrafted features such as
n-grams, TF-IDF vectors, and lexical cues. While
these methods proved to be computationally effi-
cient, they faced challenges in recognizing contex-
tual subtleness and underlying abusive intent in
casual social media language.

With the rise of deep learning techniques,
more recent research has increasingly favored
transformer-based architectures, which excel at
capturing contextual semantic nuances. Models
like mBERT and XLM-RoBERTa have been promi-
nently used in detecting abusive language in Tamil
and other Dravidian languages, also for the task
of sentiment analysis (Naib et al., 2025; Rajiakodi
et al., 2025; Hanif and Rahman, 2025; Kannan
et al., 2021; Rajalakshmi et al., 2022b; Sivakumar
and Rajalakshmi, 2021). These models have no-
tably enhanced detection performance by adeptly
addressing informal language, spelling variations,
and code-mixed text typically found on social me-
dia.

Previous research (Rajalakshmi et al., 2022a) ex-
amined multilingual transformer models for iden-
tifying abusive comments in Tamil, showing that
pretrained multilingual models can effectively dis-
cern linguistic patterns in languages with limited
resources. Similarly, another study (Rajalakshmi
et al., 2021) focused on offensive language de-
tection in code-mixed Tamil through transformer-
based methods, emphasizing the significance of
contextual embeddings in managing multilingual
and code-mixed content. These investigations pro-
vided initial support for the idea that transformer-
based architectures surpass traditional machine
learning approaches in detecting abusive language
in Tamil.

To boost classification performance, hybrid ar-
chitectures that merge transformer embeddings
with traditional machine learning classifiers have
also been considered. For example, systems that
integrate RoBERTa with ensemble classifiers like
XGBoost have shown improved generalization by
utilizing both deep contextual representations and
supplementary classification layers (Nishanth et al.,
2025).

In addition to large transformer models,
lightweight architectures such as FastText and shal-

low neural networks have been investigated to re-
duce computational complexity and enable faster
inference. While these approaches provide effi-
ciency benefits, they generally achieve lower perfor-
mance compared to contextual transformer-based
systems, emphasizing the importance of deep se-
mantic modeling for abusive language detection
(Rohit et al., 2025).

Several studies have also highlighted the role
of preprocessing strategies, hyperparameter tun-
ing, and ensemble learning in improving system
robustness and classification performance (Radha
and Swathika, 2025; Subramanian and Shanmu-
gavadivel, 2025). Although ensemble-based sys-
tems can provide marginal improvements in bench-
mark scores, they often increase model complexity
and deployment overhead.

Overall, existing work primarily focuses on
maximizing classification performance within the
shared task benchmark, where macro-F1 scores
typically range between 0.70 and 0.82. However,
many of these systems function as black-box mod-
els and offer limited interpretability regarding their
predictions.

In contrast, the proposed work aims to
achieve competitive performance using a single
transformer-based architecture while integrating
a perturbation-based explainable AI component.
This approach enables identification of influential
words contributing to model predictions, improving
transparency and making the system more suitable
for real-world content moderation applications.

3 Proposed Method

3.1 System Overview

The comprehensive architecture of the proposed
system is shown in Figure 1. The architectural
pipeline involves three phases: basic preprocess-
ing, transformer-based classification, and post-hoc
explanation.

3.2 Data Preparation

The dataset features Tamil social media comments
classified as either abusive or non-abusive, with
only simple preprocessing applied. The text re-
mains in its original state, avoiding extensive nor-
malization or the removal of stopwords. This ap-
proach enables the model to capture contextual
and stylistic nuances from authentic user-generated
content.
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Figure 1: Overall framework of the proposed system. Tamil text is minimally preprocessed and tokenized using
MuRIL. The transformer generates contextual representations used for binary classification. A perturbation-based
module computes word importance scores for explanation.

3.3 Model Training
MuRIL serves as the foundational encoder, where
the input text is tokenized and transformed into
contextual embeddings. The representation of the
[CLS] token is processed through a fully connected
layer for binary classification. The model under-
goes fine-tuning using cross-entropy loss, set with
a learning rate of 2× 10−5 and a batch size of 16,
while validation metrics are monitored to identify
the optimal model.

3.4 Explainable AI Component
For each input sentence, the initial prediction proba-
bility is calculated. Subsequently, individual words
are removed one at a time, and the prediction is
reassessed. The importance score for each word is
defined as follows:

Importancei = log
p

1− p
− log

pi
1− pi

Words with higher importance scores have a
greater influence on the final decision. This ap-
proach provides intuitive explanations without
modifying the model architecture.

4 Experimental Results and Discussion

4.1 Training Performance
Table 1 shows steady improvement in both accuracy
and macro-F1 during early epochs, followed by

Epoch Accuracy Macro F1
1 0.7141 0.7135
2 0.7688 0.7687
3 0.7784 0.7777
4 0.7907 0.7904
5 0.7934 0.7923
6 0.8085 0.8069
7 0.8140 0.8126
8 0.8030 0.8026
9 0.8071 0.8070
10 0.8057 0.8049

Table 1: Validation performance across training epochs.

stabilization after convergence.

4.2 Classification Analysis

Figure 2: Confusion matrix of the proposed model.
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Model Accuracy Macro F1
TF-IDF + SVM 0.7975 0.7975
MuRIL (baseline) 0.7800 0.7809
Hybrid (TF-IDF + MuRIL) 0.7900 0.7934
Proposed MuRIL + XAI 0.8140 0.8126

Table 2: Performance comparison of evaluated models.

The confusion matrix indicates balanced perfor-
mance across both classes. Most errors occur in
cases where abusive intent is implicit or context-
dependent.

4.3 Explainability Analysis

Figure 3: Example word-level importance generated by
the explainability module.

The explanation results show that the model fo-
cuses on semantically meaningful abusive expres-
sions, indicating effective contextual learning.

5 Comparative Study

Table 2 shows that the proposed system achieves
the best performance among all evaluated ap-
proaches. The results demonstrate that contextual
transformer representations combined with care-
ful fine-tuning provide better generalization than
traditional and hybrid methods. Additionally, the
integration of explainability improves transparency
without affecting performance.

6 Conclusion

This work, thus, presents an explainable
transformer-based system for detecting abusive
Tamil text targeting women. Fine-tuning MuRIL
enabled effective contextual understanding of
informal social media language while requiring
minimal preprocessing. The proposed model

achieved validation accuracy above 81% with
strong macro-F1 performance.

A perturbation-based explainability method was
introduced to identify influential words contribut-
ing to model decisions. This improves interpretabil-
ity and supports responsible deployment in auto-
mated moderation systems.

Future work includes extending the approach
to multi-class abusive categories, handling code-
mixed Tamil-English content, and exploring ad-
vanced explanation techniques for deeper inter-
pretability.

7 Limitations

While the proposed approach shows promising re-
sults, several limitations remain. The current model
performs only binary classification and does not
distinguish between different categories or severity
levels of abusive language. In addition, the experi-
ments rely on a shared-task dataset of Tamil social
media comments, which may limit the model’s
generalization to other platforms or domains. The
explanation module estimates word importance by
removing one word at a time, which provides an
intuitive interpretation but may not fully capture
complex contextual relationships between words.
Furthermore, the system depends on the MuRIL
pretrained model, and its performance may vary
across different datasets or low-resource settings.
Future work can explore multi-class abusive cate-
gories, larger datasets, and more advanced explana-
tion techniques.

8 Generative AI Acknowledgment

Generative AI tools were used to assist with por-
tions of code generation and early-stage drafting.
All generated content was carefully reviewed, vali-
dated, and substantially revised by the authors.

9 Ethical Considerations

This work focuses on detecting abusive Tamil text
targeting women on social media. While auto-
mated systems can help reduce harmful content,
machine learning models may still misclassify text
and should support rather than replace human mod-
erators.

The dataset consists of publicly available Dra-
vidianLangTech social media comments with no
personally identifiable information analyzed. This
work aims to support safer online spaces using
transparent and explainable AI techniques.
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