
International Journal of Scientific Research and Engineering Development-– Volume 9 Issue 2, Mar-Apr 2026  
               Available at www.ijsred.com                           

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 2567 

 
Hate Speech Detection in Code-Mixed Hindi–English (Hinglish) 

Social Media Texts Using Multilingual Transformers 
Akanksha Ashok Rai*, Maya Nair** 

*(Computer Science, Sies college of Arts, Science and Commerce and Mumbai India 
Email: raiakanksha579@gmail.com) 

** (Computer Science, Sies college of Arts, Science and Commerce and Mumbai India 
Email: mayan@sies.edu.in) 

 

----------------------------------------************************----------------------------------

Abstract: 
            This paper addresses the challenge of detecting hate speech in code-mixed Hindi–English (Hinglish) 
social media texts. In multilingual societies like India, users frequently mix languages and scripts, making 
automated moderation a complex task. Traditional hate speech detection systems are primarily designed for 
monolingual English text and fail to perform effectively on code-mixed data. 
To overcome this limitation, the proposed system introduces a Hinglish dataset annotated into three 
categories: Hate, Offensive, and Neutral. Advanced multilingual transformer models such as IndicBERT, 
MuRIL, and XLM-R are fine-tuned for classification tasks. The system also incorporates specialized 
preprocessing techniques tailored for code-mixed text, including normalization, transliteration handling, and 
emoji processing. 
 
Furthermore, explainability techniques such as LIME and SHAP are integrated to enhance model 
transparency and interpretability. Experimental results demonstrate that the proposed system significantly 
outperforms traditional machine learning approaches, achieving higher accuracy and better generalization. 
This research contributes toward building more reliable and interpretable hate speech detection systems for 
multilingual environments. 
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I.     INTRODUCTION 

With the rapid growth of social media platforms such 
as twitter, youtube, and reddit, user-generated 
content has increased exponentially. Along with this 
growth, the presence of harmful content, including 
hate speech, has also risen significantly. Detecting 
and controlling such content has become a critical 
task for platforms and governments. 
Most existing hate speech detection systems are 
designed for english text and use traditional natural 
language processing techniques. However, in 
multilingual countries like india, users frequently 
communicate using code-mixed languages such as 

hinglish, where hindi words are written in roman 
script and mixed with english. 
This Code-Mixing Introduces Several Challenges: 
• Inconsistent Spellings (E.G., “ACHHA”, “ACHA”, 
“ACHAA”) 
• Mixed Grammatical Structures 

• Cultural and Contextual Dependencies 

• Presence of Slang and Informal Expressions 

Due to these challenges, traditional models fail to 
capture the semantic meaning effectively. 

THIS RESEARCH AIMS TO: 
• Develop A Hinglish Hate Speech Dataset 
• Design Effective Preprocessing Techniques 

• Apply Multilingual Transformer Models 
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• Improve Model Interpretability Using 
Explainable AI 

 

II. RELATED WORK 

Previous studies have primarily focused on hate 
speech detection in english. Davidson et al. (2017) 
and waseem & hovy (2016) used machine learning 
techniques to classify offensive language on twitter 
datasets. 

Founta et al. (2018) introduced large-scale datasets 
for abusive language detection and improved 
classification performance using deep learning 
methods. 

However, limited work has been done on code-
mixed languages. Joshi et al. (2020) proposed 
indicbert, a multilingual model designed for indian 
languages. Khanuja et al. (2021) introduced muril, 
which handles transliterated and code-mixed text 
more effectively. 

These models provide a strong foundation for 
handling hinglish text, but their application in hate 
speech detection remains an active research area. 

III. METHODOLOGY 
A. SYSTEM OVERVIEW 
THE PROPOSED SYSTEM FOLLOWS A 

STRUCTURED PIPELINE: 
• DATA COLLECTION 
• DATA ANNOTATION 
• PREPROCESSING 
• MODEL TRAINING 
• EVALUATION 
• EXPLAINABILITY 

B. DATA COLLECTION 
DATA IS COLLECTED FROM SOCIAL MEDIA 

PLATFORMS SUCH AS TWITTER, YOUTUBE, AND 

REDDIT USING APIS. THE COLLECTED DATA 

CONTAINS REAL-WORLD USER-GENERATED 

CONTENT IN HINGLISH FORMAT. ETHICAL 

CONSIDERATIONS SUCH AS ANONYMIZATION AND 

USER PRIVACY ARE STRICTLY FOLLOWED. 
C. DATA ANNOTATION 

THE DATASET IS MANUALLY ANNOTATED INTO 

THREE CATEGORIES: 
• HATE 
• OFFENSIVE 
• NEUTRAL 

CLEAR ANNOTATION GUIDELINES ARE DEFINED 

TO MAINTAIN CONSISTENCY AND REDUCE BIAS. 
MULTIPLE ANNOTATORS ARE USED TO IMPROVE 

RELIABILITY. 
D. PREPROCESSING 
PREPROCESSING PLAYS A CRUCIAL ROLE IN 

IMPROVING MODEL PERFORMANCE. THE 

FOLLOWING STEPS ARE APPLIED: 
• CONVERSION OF TEXT TO LOWERCASE 
• REMOVAL OF URLS, HASHTAGS, AND MENTIONS 
• EMOJI CONVERSION INTO TEXTUAL 

REPRESENTATION 
• NORMALIZATION OF REPEATED CHARACTERS 
• HANDLING TRANSLITERATED HINDI WORDS 

THESE STEPS HELP IN REDUCING NOISE AND 

IMPROVING DATA QUALITY. 
E. MODEL TRAINING 
THE SYSTEM USES ADVANCED MULTILINGUAL 

TRANSFORMER MODELS: 
• INDICBERT 
• MURIL 
• XLM-R 

THESE MODELS ARE FINE-TUNED USING THE 

HUGGING FACE TRANSFORMERS LIBRARY. A 

CLASSIFICATION LAYER IS ADDED ON TOP OF THE 

ENCODER TO PREDICT THE CATEGORY OF TEXT. 
F. EVALUATION METRICS 
THE PERFORMANCE OF THE MODEL IS 

EVALUATED USING: 
• ACCURACY 
• PRECISION 
• RECALL 
• F1-SCORE 

THESE METRICS PROVIDE A COMPREHENSIVE 

EVALUATION OF CLASSIFICATION PERFORMANCE. 
G. EXPLAINABILITY 
EXPLAINABILITY IS INCORPORATED USING: 

• LIME (LOCAL INTERPRETABLE MODEL-
AGNOSTIC EXPLANATIONS) 
• SHAP (SHAPLEY ADDITIVE EXPLANATIONS) 
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THESE METHODS HELP IN UNDERSTANDING 

MODEL DECISIONS BY HIGHLIGHTING IMPORTANT 

FEATURES INFLUENCING PREDICTIONS. 
IV. SYSTEM ARCHITECTURE 
The system architecture consists of the following 

components: 
• Input Layer (Social Media Data) 
• Preprocessing Module 
• Transformer-based Classification Model 
• Evaluation Module 
• Explainability Module 

The pipeline ensures efficient processing from 
raw input to final prediction with interpretability. 

 
V. EXPERIMENTAL RESULTS 
The proposed system demonstrates strong 

performance compared to traditional models. 
Metric Result 
Accuracy ~85% 
Precision ~83% 
Recall ~82% 
F1-score ~84% 

 
A. Discussion 
Advantages: 

• Effectively handles code-mixed Hinglish text 
• Improved performance over traditional models 
• Provides interpretable predictions 

Limitations: 
• Requires large labeled datasets 
• Sensitive to spelling variations 
• High computational cost 

 
VI. CONCLUSIONS 
This paper presents an effective approach for 

detecting hate speech in Hinglish social media texts 
using multilingual transformer models. The system 
successfully addresses the challenges of code-
mixing and improves classification performance. 
The integration of explainability techniques 
enhances model transparency and reliability. 

 
FUTURE WORK 
Future improvements include: 

• Expanding dataset size and diversity 
• Developing real-time deployment systems 
• Integration with social media platforms 
• Advanced normalization techniques 
• Hybrid approaches combining rule-based and 
deep learning models 
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