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Abstract. Twitter sentiment analysis involves various stages of the
analysis process includes Text preprocessing techniques are applied to
prepare the data, followed by examining the distribution of sentiment
analysis. By utilizing the TF-IDF vectorizer, the textual data is trans-
formed into numerical feature vectors. Three machine learning models,
namely Bernoulli Naive Bayes (BernoulliNB), Linear Support Vector
Classification (LinearSVC), and Logistic Regression, are created and
evaluated using standard performance metrics like accuracy, precision,
recall, and F1 score. The evaluation results effectively showcase the per-
formance of each sentiment analysis model. The data is sourced from
Twitter. The Logistic Regression model stands out in accurately clas-
sifying sentiments, while the LinearSVC and BernoulliNB models also
exhibit high performance. The trained models are saved for future uti-
lization, facilitating their integration into practical applications. This
study presents a comprehensive approach to Twitter sentiment analysis,
encompassing data preprocessing, model development, model evaluation,
and storage for Twitter sentiment analysis tasks.

Keywords: twitter + sentiment analysis - BernoulliNB - LinearSVC -
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1 Introduction

In recent years, the younger generation has shown a growing interest in social
media platforms such as Google Plus, WhatsApp, Facebook, and Twitter. These
platforms have become an integral part of their lives, offering trending insights
and current topics within seconds. People now openly express their social-related
issues through comments, reviews, posts, hashtags, and emojis, which quickly
gain popularity as they are followed by many. Moreover, social media has become
an excellent opportunity for businesses to connect with consumers effortlessly.
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People heavily rely on user-generated content, such as comments and online
reviews, to make decisions. For example, when considering purchasing a product,
individuals search for online reviews and engage in discussions on social media
platforms. The content displayed for a product and the discussions on social
media significantly impact the success of a business. To automate the analysis
of sentiment based on reviews or comments on social media, sentiment analy-
sis (SA) has been introduced. SA aims to determine whether the information
shared on social media is positive or negative in each scenario. By analyzing
social media tags, we can gain insights into how people are currently react-
ing to various aspects of the world. Twitter sentiment analysis has become a
popular area of research. Conducting sentiment analysis on Twitter data can
be challenging due to certain characteristics unique to this platform. Tweets
are limited to 140 characters, use informal English, contain irregular expres-
sions, and include abbreviations and slang words. Researchers have focused on
addressing these challenges through studies on sentiment analysis tweets. Twit-
ter sentiment analysis approaches can generally be classified into two main cate-
gories: machine learning-based approaches and lexicon-based approaches. In this
study, machine learning techniques are utilized to tackle Twitter sentiment anal-
ysis. Twitter sentiment analysis approaches can be generallycategorized into two
main approaches, the machine learning approach, and a lexicon-based approach.
In this study, we use machine learning techniques to tackle twitter sentiment
analysis. Most classification algorithms are designed to predict nominal class
data labels. However, predicting categories or labels on an ordinal scale presents
additional pattern recognition challenges. This type of problem, known as ordinal
classification or ordinal regression, has recently gained significant attention. This
article focuses on performing sentiment analysis on Twitter data using machine
learning. The process involves importing necessary dependencies and datasets,
preprocessing the text to clean and transform it into a suitable format, analyzing
the data, splitting it into training and testing sets, converting the text data into
numerical features using the TF-IDF vectorizer, and creating and evaluating dif-
ferent models. Three popular machine learning models-Bernoulli Naive Bayes,
Linear Support Vector Classification (LinearSVC), and Logistic Regression-are
employed in this study. These models are trained on the training data and eval-
uated using appropriate metrics. Logistic Regression, for example, is a machine
learning classifier used to classify different values based on specific attributes or
features.

2 Literature Survey -Twitter Sentiment Analysis

This section explores prior investigations in the context of classification of dis-
aster tweets and the performance of fundamental Machine Learning algorithms
to advanced Deep Learning algorithms is discussed. A collection of traditional
methods [1-9] is presented based on the information to detect the medical
resource tweets during an emergency. Majority- Voting is considered for the
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ensemble methods. The performance has been far better than the traditional
algorithms on various parameters. It also combines this method performance over
Bag Of Words. The performance of accuracy (82.4%). This analysis is restricted
only to the Nepal and Italy earthquake datasets owing to the lack of labeled
data. A model to identify NAR tweets [10-12] at the time of crisis. They sug-
gest that the layering of a CNN with conventional classifiers (based on features)
is effective for identifying the informative tweets. The authors also recommend
that the combination of Convolutional Neural Networks, K-NN & SVM with
specific features of domain exceeded the performance of diverse assemblages.
This suggested model performs better than earlier methods on nepal and italy
earthquake datasets. (Le, et al., proposed a comparison analysis of basic ML
models with pre-trained model, BERT. They underlined that any DL algorithm,
a LSTM or CNN with LSTM or a Convolutional Neural Networks (CNN) learns
from one-hot encoding vectors of text,. If one-hot embedded its vector length
equals to the word size, then this technique has dimensionality issues. A solution
to this is to represent input as a low- dimensional space vector. This is imple-
mented using many types of embedding techniques TF_IDF and Count Vector
are considered for word representation and BERTLARGE architecture is used
for implementing customized classification task. Disaster Tweets dataset from
Kaggle repository is considered for this analysis. This paper substantiates that
BERT (by tuning its parameters) is very constructive in classifying text [13-15].
This paper investigates the performance of text classification algorithm that uses
TF-IDF Vectoriser, and a linear classification algorithm for a vector machine.
The model predicts if a tweet is for a real emergency or not using a binary
classifier.. The BERT layer’s is followed by a drop out layer and then a dense
layer. This study highlights the performance of BERT as a Text Classifier.- In
this paper, the authors through their work emphasize on the significance of data
processing, This paper throws light on importance of the information split affects
efficiency of the classifier. They have used crisis. NLP and crisis_LexT26 datasets
to make imbalanced and balanced datasets. And applied various information pre-
processing methods to enhance the efficiency of classifier and further equate the
performance of models (BERT, Default BERT, BERT with Non-Linear Layer,
BERT with Long-Short Term Memory, BERT with Convolutional Neural Net-
work.) on imbalanced and balanced datasets. They conclude that elimination
of unessential data can lead to enhanced classifications. The models give better
performance with balanced dataset. (Ma, n.d.) In this study, the authors have
presented a comparision analysis on performance of the default BERT archi-
tecture and other custom based BERT architectures with the default Bi-LSTM
for classification. Glove is used for embedding text into numerical vectors. The
dataset used for the analysis is m CrisisLexT6 Hurricane Sandy dataset and n
Crisis_ NLP. The bidirectional LSTM with GloVe Twitter embeddings is set as
baseline and several BERT based models (baseline BERT, BERT with NonLin-
earity, BERT with LSTM, BERT with CNN) are developed and they outper-
form the baseline performance [16]. This paper highlights on a comparison of
word embeddings using CNN and Bi-LSTM as encoders for text classification.
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This article explains the implementation of proposed methodology used for this
study. This article is structured as follows. It starts with the introduction, which
explains the overview of the execution, which is followed by the dataset and
training specifications. Next to that, the implementation is detailed and finally
the evaluation metrics used are presented. The datasets used and the challenges
are elucidated [17-45]. The performance evaluation metrics used are F1-Score,
Accuracy, Precision, Recall, AUC-ROC curve.

3 Conclusion

Analyzing emotions on Twitter involves multiple stages, starting with data col-
lection and retrieval. The dataset is then preprocessed to clean the text data and
make it suitable for analysis. Data analysis provides insights into the sentiments
expressed by Twitter users, revealing diverse opinions in various contexts. To
develop and evaluate a classification model, the data is divided into training and
testing sets. The TF-IDF vectorizer is employed to convert the textual data into
numerical representations used for model training and testing. Three models are
utilized in this project: BernoulliNB, LinearSVC, and Logistic Regression. The
BernoulliNB model, based on the Naive Bayes algorithm, is trained and evalu-
ated to test distribution hypotheses. The LinearSVC model, utilizing a support
vector machine, is also employed to validate the hypotheses. Additionally, the
logistic regression model, commonly used for classification tasks, is utilized for
sentiment prediction. The models are evaluated based on accuracy and their
effectiveness in classifying emotions. Each model has its own strengths and limi-
tations, but overall, they have proven effective in capturing sentiment expressed
in tweets. The results demonstrate the feasibility of performing sentiment anal-
ysis on Twitter data using machine learning algorithms. Once the models are
trained and evaluated, they can be saved for future use. Saved models can be
easily reused and deployed in real-world applications requiring sentiment anal-
ysis. In summary, the Twitter Sentiment Analysis project leveraged machine
learning models, including BernoulliNB, LinearSVC, and Logistic Regression, to
identify and classify sentiment in tweets. This project enhances understanding
of diverse opinions expressed by Twitter users and facilitates deeper insights
into public sentiment on various topics and events. By employing these models,
businesses and organizations can gain a better understanding of customer senti-
ment, leading to more informed decisions and tailored strategies. The study also
emphasizes the significance of techniques like TF-IDF vectorization in prepar-
ing data for statistical analysis. Overall, this project contributes to the ongoing
advancement of sentiment analysis in understanding social media sentiment.
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