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Sentiment analysis is essential for deciphering public opinion, guiding
decisions, and refining marketing strategies. It plays a crucial role in
monitoring public sentiment, fostering customer engagement, and enhancing
relationships with businesses' target audiences by analyzing emotional tones
and attitudes in vast textual data. Sentiment analysis is extremely limited,
particularly for languages like Tamil, due to limited application in diverse
linguistic contexts with fewer resources. Given its global impact and
linguistic diversity, addressing this gap is crucial for a more nuanced
understanding of sentiments in India. In the context of Tamil, the need for
sentiment analysis models is particularly crucial due to its status as one of
the classical languages spoken by millions. The cultural, social, and
historical nuances embedded in Tamil language usage require tailored
sentiment analysis approaches that can capture the subtleties of sentiment
expression. This paper introduces a novel method that assesses the
performance of various text embedding methods in conjunction with a range
of machine learning (ML) algorithms to enhance sentiment classification for
Tamil text, with a specific focus on lyrics. Experiments notably emphasize
FastText word embedding as the most effective method, showcasing
superior results with a remarkable 78% accuracy when coupled with the
support vector classification (SVC) model.
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1. INTRODUCTION

Tamil is one of the world's oldest ancient languages, with a great literary legacy spanning thousands
of years. The Indian states of Tamil Nadu, Puducherry, and Sri Lanka all use Tamil as their official language.
Its significance transcends geographical limitations, as there exists a worldwide Tamil-speaking diaspora [1].
Tamil literature serves as a crucial repository for the cultural heritage of the Tamil-speaking community,
comprising prose, poetry, and ancient scriptures. Sentiment analysis is paramount in today's data-driven
landscape, enabling organizations to decipher and respond to the sentiments expressed in vast volumes of
textual data. Using natural language processing (NLP) techniques, sentiment analysis extracts valuable
insights from customer reviews, social media interactions, and other textual sources, providing businesses
with a nuanced understanding of public opinion. This information is instrumental in shaping strategic
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decisions, enhancing brand perception, and improving customer satisfaction. From market research and
product development to brand reputation management and political analysis, sentiment analysis is a powerful
tool across various domains, fostering informed decision-making and responsive communication in a rapidly
evolving digital environment [2], [3].

Incorporating sentiment analysis specifically for Tamil is of profound significance, offering a
nuanced comprehension of emotions and opinions within this vibrant linguistic community. A more refined
understanding emerges by applying sentiment analysis to Tamil text, enabling effective communication
strategies, content personalization, and targeted decision-making [4]. Businesses can leverage sentiment
analysis on Tamil reviews and social media to tailor their products and services, resulting in elevated
customer satisfaction. Moreover, sentiment analysis in Tamil holds considerable importance in political and
social realms, providing policymakers and researchers with invaluable insights into public sentiment. This, in
turn, contributes to more informed and insightful decision-making processes [5].

The researchers have presented a variety of methodologies; however, the challenges persist due to
the shortage of labeled data and the intricate nature of the Tamil language. The introduction of code-mixing,
integrating multiple languages in communication, adds complexity to sentiment analysis by incorporating
diverse linguistic elements. Addressing these obstacles demands specialized approaches that account for the
intricacies of both the Tamil language and code-mixed text, underscoring the necessity for dedicated research
and methodologies in this distinctive domain. This paper uses word embedding methods and machine
learning (ML) to classify Tamil lyrical tweet statements. Experiments notably emphasize FastText word
embedding as the most effective method, showcasing superior results with a remarkable 78% accuracy when
coupled with the support vector classification (SVC) model.

The subsequent sections of the paper are structured as follows: section 1 delineates the necessity of
sentiment analysis for the Tamil language and identifies research gaps. Section 2 provides an overview of
recent research endeavors. Section 3 outlines the proposed methodology. Section 4 showcases experimental
results and engages in discussion. The paper concludes in section 5.

2. METHOD

This section offers an outline of current research efforts in the domain of Tamil sentiment analysis.
Se et al. [6] utilized ML algorithms, including support vector machine (SVM), Maxent classifier, decision
tree (DT), and Naive Bayes, to classify Tamil movie reviews into positive and negative categories. The
dataset, collected from various web sources, incorporated features from TamilSentiwordnet, with SVM
demonstrating superior performance, achieving an accuracy of 75.9%. Thavareesan and Mahesan [7]
critically analyze recent literature on sentiment analysis employing Tamil text, concluding that SVM and
recurrent neural network (RNN) classifiers using term frequency-inverse document frequency (TF-IDF) and
Word2vec features outperform grammar rule-based classifications and other classifiers. Using different
corpora and feature representation techniques, Thavareesan and Mahesan [8] experimented with various
sentiment analysis approaches, including lexicon-based, supervised ML, hybrid, and clustering with bag of
word methods. A maximum accuracy of 79% was attained for the UJ_Corpus_Opinions_Nouns corpus using
FastText in the supervised ML approach, incorporating both basic and traditional features. Babu and Sri [9]
introduced hybrid deep learning approaches, including convolutional neural network- bidirectional long
short-term memory (CNN-BiLSTM), CNN-long short-term memory (LSTM), and CNN- bidirectional gated
recurrent unit (BiGRU), leveraging tools supporting the Tamil language for data preparation. The models
were evaluated based on metrics like accuracy, recall, and F1, revealing that CNN-BiLSTM achieved the
highest accuracy (80.2%) and F1-score (0.64) compared to other models, effectively classifying sentiments in
Tamil movie reviews. Kishore et al. [10] employed ML models for sentiment analysis in Tamil and Tulu
languages, utilizing a code-mixed dataset from social media. Achieving 64% accuracy and a 43% macro F1
score for Tamil and 66% accuracy and 51% macro F1 score for Tulu with TF-IDF feature extraction, their
study highlights the efficacy of the TF-IDF with logistic regression (LR) model, emphasizing its potential
applications in addressing social issues and fostering inclusivity online. The research findings unequivocally
indicate that combining ML models with word embeddings produces better results.

The proposed method is structured into two distinctive phases. In the initial phase, word embeddings
are generated for each word in Tamil text using four diverse embedding methods: count, TF-IDF, Hashing,
Word2Vec, and FastText. These techniques are employed to vectorize the Tamil text, providing a
comprehensive representation of the semantic and contextual information present in the language. Moving to
the second phase, eight distinct ML methods are employed. Each method is individually trained and tested to
evaluate its classification performance, thereby enabling a thorough assessment of the effectiveness of the
proposed approach, as depicted in Figure 1.
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Figure 1. Proposed method

2.1. Dataset

The dataset comprises 1,000 tweets sourced from Twitter, each labeled "Happy™ or "Sad." This
dataset primarily aims to facilitate binary classification, sentiment analysis, and other NLP tasks. Notably, the
distribution of labels is balanced, with 50% of the tweets categorized as "Sad" and the remaining 50% as
"Happy." This balanced representation ensures the dataset is well-suited for training and evaluating models in
sentiment analysis and related NLP applications [11].

2.2. Data cleaning

Data cleaning in the context of Tamil text (lyrics) involves the removal of special symbols,
alphabets, and numbers to ensure a refined and standardized dataset. This process enhances the quality of the
text data by eliminating unnecessary elements that may not contribute to the sentiment analysis task. The
cleaning steps typically include stripping away punctuation marks, special characters, and numeric values,
leaving behind a preprocessed text more conducive to accurate sentiment analysis. This meticulous cleaning
aids in creating a streamlined and uniform dataset, optimizing the subsequent analysis and model training
stages.

2.3. Vectorizing or embedding

Vectorizing or embedding Tamil text involves transforming textual data into numerical
representations that capture semantic and contextual information. Various techniques, such as count
vectorization, TF-IDF, Hashing, Word2Vec, and FastText, are employed to convert each word or document
into a corresponding vector in a high-dimensional space [12], [13]. These vectorization methods are crucial
in preparing the Tamil text for ML models, facilitating tasks like sentiment analysis. By representing words
or documents as numerical vectors, these techniques enable algorithms to process and understand the
inherent patterns and relationships within the language, contributing to more effective and accurate
computational analysis of Tamil textual data.

2.3.1. Count vectorizer

Count vectorization is a simple technique for transforming text data into numerical format [14]. It
represents each document as a vector of term frequencies. For Tamil sentiment classification, each unique
word in the corpus is assigned an index, and the count of occurrences of each word is used to construct a
vector representation.

Count(t,d) = Number of occurrences of termt in document d
2.3.2. TF-IDF vectorizer
The TF-IDF approach assesses a word's significance in a document about a group of documents

[15]. It applies weights to words using TF and IDF.

TFIDF(w,d,D) = TF(w,d)x IDF(w,D)
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Where:

Number of occurences of word w in document d

TF(w,d) =

Total number of words in d

IDF (w,d) = log (

Total number of documents in D )

Number of documents containing word w

2.3.3. Hashing vectorizer
Hashing vectorizer is a text vectorization technique that employs a hash function to map words
directly to feature indices, converting them into fixed-size vectors [15].

2.3.4. Word2Vec (continuous bag of words)

Word2vec is a popular word embedding technique used in NLP tasks, such as sentiment analysis
[16]. In the context of Tamil sentiment classification, Word2Vec employs the continuous bag of words
(CBOW) model. CBOW predicts a target word based on its context, aiming to understand the distributional
semantics of words.

2.3.5. FastText

FastText is an extension of Word2Vec that considers sub-word information. It breaks words into
smaller n-gram sub-words and represents them as the sum of these sub-word embeddings [17]. This
particularly benefits languages like Tamil, where words can have complex morphological structures.

2.4. Cross validation and performance evaluation

Following the vectorization or embedding process, a comprehensive 10-fold cross-validation [18] is
conducted using eight diverse ML schemes, such as SVM, LR, Naive Bayes, random forest (RF), DT,
gradient boosting (GB), extreme gradient boosting (XGB), and AdaBoost [19]-[23]. This meticulous
evaluation assesses the performance of each model in the context of Tamil sentiment classification. The
performance is measured across various evaluation metrics, including accuracy, precision, recall, and F1
score.

Each ML model undergoes rigorous testing and training across the 10 folds, ensuring a robust
assessment of its efficacy in handling the complexities of Tamil sentiment analysis. The chosen evaluation
metrics provide a holistic view of the model's performance, accounting for aspects such as overall correctness
(accuracy), capability to appropriately identify positive instances (precision), capability to seizure all positive
instances (recall), and the harmonic mean of precision and recall (F1 score) [24]-[30]. This multifaceted
evaluation strategy helps identify the appropriate ML model for achieving optimal sentiment classification
results in the Tamil context.

3. RESULTS AND DISCUSSION

The experimental results of the proposed method were conducted using Python and Jupyter
Notebook, leveraging the popular SKlearn package for ML functionalities. Eight distinct ML models, namely
LR, SVM, Naive Bayes, DT, RF, XGB, GB, and AdaBoost, were employed for evaluation.

Table 1 presents the experimental results for the count vectorizer. Subsequent tables, Tables 2 to 5,
showcase the outcomes of TF-IDF, Hashing vectorizer, Word2Vec, and FastText embeddings, respectively.
These tables collectively provide a comprehensive overview of the performance of different vectorization
techniques and word embeddings in the sentiment analysis task for the Tamil language. Each table
encapsulates the evaluation metrics, including accuracy, precision, recall, and F1 score, offering insights into
the effectiveness of the corresponding methodologies.

Table 1. Performance of count vectorizer

Model Accuracy Precision Recall F1-score
LR 68.38 68.56 71.11 69.20
svC 68.59 68.54 73.64 70.12
GNB 57.36 62.36 32.62 42.25
DT 63.75 64.48 64.82 63.92
RF 70.45 73.78 69.13 69.86
GB 69.17 69.38 75.21 70.92
AdaBoost 64.65 65.57 66.02 64.21
XGB 67.30 68.24 68.75 67.52
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FastText, a powerful word embedding technique, leverages pre-trained models for Tamil text,
accessible on the FastText website. The performance results indicate that FastText word embeddings
outshine other methods, demonstrating superior effectiveness. Specifically, with the SVC model, FastText
achieves an impressive 78% accuracy and F1-score, underscoring its prowess in capturing nuanced semantics
and contributing significantly to the success of sentiment analysis in the Tamil language.

Table 2. Performance of TF-IDF vectorizer

Model Accuracy Precision Recall F1-score
LogR 68.59 68.60 71.89 69.57
SvC 67.89 67.45 72.08 69.14
GNB 57.26 62.01 36.75 45,51
DT 62.16 63.34 64.02 62.56
RF 68.89 69.08 71.69 69.53
GB 69.57 69.09 75.21 71.05
AdaBoost 66.91 68.15 67.38 66.80
XGB 65.43 66.30 66.58 65.37

Table 3. Performance of Hashing vectorizer

Model Accuracy Precision Recall F1-score
LogR 66.23 66.98 68.35 66.98
SvC 65.93 66.83 67.76 66.61
GNB 58.83 59.14 54.63 56.14
DT 58.92 60.49 56.76 57.90
RF 67.51 69.08 67.38 67.38
GB 68.77 69.33 74.23 70.53
AdaBoost 64.05 65.71 63.47 63.22
XGB 65.04 65.81 66.78 65.51

Table 4. Performance of Word2Vec embedding

Model Accuracy Precision Recall F1-score
LogR 63.68 64.98 56.76 60.49
SvC 66.39 72.49 50.46 59.25
GNB 59.12 71.24 27.10 38.91
DT 56.91 55.75 58.53 56.99
RF 64.91 65.20 61.26 63.04
GB 66.52 66.41 63.78 64.98
AdaBoost 59.49 59.07 57.01 57.86
XGB 62.46 61.53 63.29 62.26

Table 5. Performance of FastText embedding

Model Accuracy Precision Recall F1-Score
LogR 75.00 76.00 73.00 75.00
svC 78.00 78.00 77.00 78.00
GNB 71.00 74.00 66.00 69.00
DT 63.00 64.00 63.00 63.00
RF 74.00 76.00 72.00 74.00
GB 74.00 75.00 73.00 74.00
AdaBoost 71.00 71.00 70.00 71.00
XGB 75.00 76.00 74.00 75.00

Figure 2 illustrates the receiver operating characteristic (ROC) area under the curve (AUC) [24],
[25] for FastText word embeddings coupled with the SVC model. On the other hand, Figure 3 presents the
confusion matrix associated with this configuration. These visualizations offer insightful information into the
model's discriminatory power and its performance in distinguishing between different sentiment classes in
Tamil text.
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Figure 2. ROC-AUC curve for FastText word embedding with SVC model
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Figure 3. Confusion matrix for FastText word embedding with SVC model

CONCLUSION
The proposed methodology systematically evaluates diverse text embedding methods alongside

various ML algorithms to enhance sentiment classification for Tamil text, focusing particularly on lyrics. Our
findings underscore the effectiveness of FastText word embeddings through extensive experimentation,
showcasing superior performance with a notable 78% accuracy when employed with the SVC model. The
results affirm the significance of leveraging FastText embeddings for sentiment analysis in Tamil lyrics,
emphasizing their potential to capture nuanced linguistic nuances and achieve commendable classification

accuracy.
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