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ABSTRACT

The use of mixed language in social media has increased and the need of the hour 
is to detect abusive and offensive content. Hierarchical attention network (HAN) is 
employed for classifying offensive content both at word and sentence level. Data from 
Thinkspeak cloud tweets containing annotated Tamil and English text is used as a 
training set for the HAN model. The attention mechanism captures the significance 
from both word and sentence levels. Cross-entropy loss function and backpropagation 
algorithm in the model classify offensive code-mixed text with an accuracy of 0.58. 
The above model can be employed for classifying other mixed language text too.
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Cloud-Based Offensive Code Mixed Text Classification

INTRODUCTION

Classifying offensive code in social media content is difficult because of the mixed 
language use. Social media text are difficult for analysis as they do not follow 
grammar, are non-vocabulary, presence of slang usage and with native contents in 
English. Sentiment analysis on codemixed data involves categorizing it as positive 
or negative. LSTM based model for the above task has yielded a good f1 score and 
rank (Chaturanga & Ranathunga, 2021). Preprocessing of code mixed text includes 
splitting, stopword removal and stemming. Machine learning techniques can be 
employed for classification and XLM classifier outperforms BERT for YouTube 
content containing English and Malayalam text (Kazhuparambil & Kaushik, 2020).

Ensemble methods on various ML algorithms can be employed for code mixed 
sentiment analysis. An ensemble voting classifier on Dravidian languages with 
English code for message level polarity yielded nearly 0.6 accuracy (Hidayatullah et 
al., 2023). Embedded models Capsule with BIGRU outperforms BERT for English 
language and XLM_R for Sinhala code mixed with English. The above recurrent 
model for baselining followed by improvements such as regularization,integration 
and extraction on the text. As a final step a capsule network was formed to classify 
Sinhalese text and obtained an accuracy of 0.82 (Kalaivani & Thenmozhi, 2020). 
Tamil language code mixed with English is very common and sentiment analysis 
using Deep learning for predicting tags and for character embedding had a better f1 
score than other machine learning algorithms on the same data set (Kazhuparambil 
& Kaushik, 2020).

Indonesian code mixed with English and Japanese tweets were tuned with BERT 
for word level identification of the language and is a reliable model even for sub word 
level identification with a good precision and recall (Kumar Mahata et al., 2021). 
Sentiment analysis and identification of offensive content on Dravidian languages 
using Adaptive BERT has yielded 0.79 accuracy (Mariyam et al., 2023). Malayalam 
with English code mixed data classification for both sentiment and offensive content 
using Deep learning models has yielded an accuracy of 0.76 (Rashmi et al., n.d.). 
HAN has an accuracy of 0.96 in classifying long document in both sentence and 
word level (Shanmugavadivel et al., 2022). HAN helps in optimal feature selection 
for text classification using Invasive weed tunicate method (Singh et al., 2023) and 
has lead to Improved Invasive weed optimization technique for text classification 
(Singh et al., 2022).
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