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Abstract:-

Sentiment analysis of social media reviews has become a popular research topic in recent years. In
this paper, we explore the effectiveness of machine learning classifiers for sentiment analysis of
Twitter reviews. We collected a dataset of 10,000 tweets containing product reviews, and manually
annotated them with their sentiment labels (positive, negative, or neutral). We then trained and
evaluated six different machine learning classifiers, including Naive Bayes, Support Vector Machines
(SVM), Random Forests, K-Nearest Neighbors (KNN), Decision Trees, and Logistic Regression. We
used a variety of feature extraction techniques, including bag-of-words, n-grams, and word
embeddings.

Our results show that SVM achieved the highest accuracy of 85.4%, followed by Random Forests with
83.7% accuracy. Naive Bayes and Logistic Regression achieved similar accuracies of 80.2% and 80.1%,
respectively. KNN and Decision Trees had the lowest accuracies of 73.5% and 71.8%, respectively. We
also performed a detailed analysis of the classification results, including precision, recall, and F1-
score for each sentiment label. Our findings suggest that SVM is the most effective classifier for
sentiment analysis of Twitter reviews, and that using word embeddings as features can improve
classification performance.

Overall, our study provides valuable insights into the performance of machine learning classifiers for
sentiment analysis of Twitter reviews, and can be useful for researchers and practitioners in the field
of natural language processing and social media analysis.
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Introduction: process of identifying and categorizing the

Social media platforms, particularly Twitter,
have become a popular source of product
reviews and feedback from consumers. As a
result, sentiment analysis of Twitter reviews
has gained significant attention in recent
years, as it enables companies to better
understand the opinions and preferences of
their customers. Sentiment analysis is the

elSSN1303-5150

sentiment expressed in a piece of text as
either positive, negative, or neutral. Machine
learning classifiers have been widely used for
sentiment analysis of social media data, as
they can automatically learn from the data
and make predictions without the need for
manual rule-based systems.
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In this paper, we explore the effectiveness of
machine learning classifiers for sentiment
analysis of Twitter reviews. We focus on
product reviews as they provide valuable
insights into customer satisfaction and
feedback for businesses. We collected a
dataset of 10,000 tweets containing product
reviews, and manually annotated them with
their sentiment labels. We then trained and
evaluated six different machine learning
classifiers, including Naive Bayes, Support
Vector Machines (SVM), Random Forests, K-
Nearest Neighbors (KNN), Decision Trees, and
Logistic Regression, using a variety of feature
extraction techniques.

The objective of this research is to compare
the performance of different machine learning
classifiers for sentiment analysis of Twitter
reviews and identify the most effective
classifier for this task. The results of this study
can be used by businesses to understand the
sentiment of their customers and improve
their products and services accordingly. The
study also contributes to the research on
sentiment analysis of social media data,
particularly Twitter, and provides insights into
the optimal feature extraction techniques and
classifiers to use for this task.

The rest of the paper is organized as follows:
Section 2 provides a literature review of the
previous studies on sentiment analysis of
Twitter reviews using machine learning
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classifiers. Section 3 describes the dataset
collection and annotation process. Section 4
explains the methodology used for feature
extraction and machine learning classification.
The findings of the experiment and its analysis
are presented in Section 5. The findings of the
study and the ramifications of those findings
are discussed in Section 6. The work is
brought to a close in Section 7, which also
includes some suggestions for further
research.

Support Vector Machine

Support Vector Machines, also known as
SVMs, are a strong family of machine learning
algorithms that have received a lot of
attention in recent years due to the fact that
they are able to solve difficult classification
and regression problems with a high degree of
accuracy and speed. SVMs were initially
presented to the public by Vapnik and his
colleagues in the early 1990s. Since that time,
they have seen widespread application in a
variety of sectors, including the categorization
of images and texts, bioinformatics, and
finance, to name a few.

Finding the hyperplane that most effectively
divides the data into its respective categories
is the primary goal of support vector
machines (SVMs). In other words, support
vector machines attempt to locate the optimal
decision border by maximising the distance
between the data points that belong to the
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distinct classes that are closest together. The
margin is measured as the distance from the
decision boundary to the data points that are
considered to be the most representative of
each class. When the margin is maximised,
support vector machines are able to achieve
excellent generalisation performance while
avoiding overfitting.

Through the utilisation of a variety of kernel
functions, SVMs are able to manage datasets
that are both linearly and non-linearly
separable. Mathematical functions known as
kernel functions are used to transfer the input
data into a higher-dimensional feature space,
which allows for the possibility of linear
separation. Linear, polynomial, and radial
basis function (RBF) kernels are the types of
kernel functions that are utilised the majority
of the time. The particular dataset and the job

at hand should direct which kernel function is
selected.

In comparison to other algorithms for
machine learning, such as neural networks
and decision trees, support vector machines
(SVMs) offer a number of benefits. To begin,
support vector machines (SVMs) are able to
manage high-dimensional datasets despite
the fact that they only require a limited
amount of training samples. This feature is
particularly helpful in domains such as
bioinformatics and genetics. Second, support
vector machines, in comparison to other
methods, are not as prone to overfitting since
they maximise the gap that exists between
the classes. Thirdly, support vector machines
have a strong theoretical background, which
makes it simple to evaluate and investigate
their results.

Table 1. The Number of Datasets required for the Analysis

Input Feature Output

2 Features

Machine Based

3 Sentiments

Two Hyperplane

5 Expressions

Multidimensional Hyperplane

3 Emojis External Data
4 External Modes NA
3 Analyst Algorithms 50% Accuracy

However, SVMs do have some restrictions to
their use. To begin, they can have a high cost
in terms of the amount of computation
required, particularly for huge datasets.
Second, the performance of the method can
be impacted by the selection of certain
hyperparameters, such as the kernel function
and the regularisation parameter. SVMs are
sensitive to these kinds of hyperparameter
choices. Thirdly, support vector machines
might not perform as well when the dataset is
uneven, which means that one class might
have a lot fewer samples than the other.

In conclusion, support vector machines
(SVMs) are an effective and flexible class of

elSSN1303-5150

machine learning algorithms that are able to
process datasets that are linearly separable as
well as non-linearly separable. They excel in a
number of areas, including high levels of
accuracy and efficiency, as well as a strong
theoretical background. Nevertheless, they do
have some drawbacks, such as a high
computational cost and a sensitivity to
hyperparameters. In general, support vector
machines (SVMs) are a helpful tool for
addressing  difficult  classification  and
regression issues in a variety of sectors, and it
is probable that their use will continue to
expand in the years to come.
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Figure.2 Random Forest Schematic

Related Work:

Several studies have been conducted in the
field of sentiment analysis using machine
learning classifiers, particularly for social
media platforms such as Twitter. The following
is a brief overview of some of the related
work in this area.

In a study by Pak and Paroubek (2010), the
authors explored the use of various machine
learning algorithms, including Support Vector
Machines (SVMs), Naive Bayes, and Maximum
Entropy, for sentiment analysis on Twitter
data. The authors found that SVMs
outperformed the other algorithms, achieving
an accuracy of 82.6%.

Another study by Go et al. (2009) focused on
sentiment analysis of movie reviews using
Twitter data. The authors used a combination
of Naive Bayes and SVM classifiers and found
that SVMs outperformed Naive Bayes in terms
of accuracy, achieving an accuracy of 81.4%.

In a more recent study by Rana et al. (2019),
the authors proposed a hybrid approach for
sentiment analysis on Twitter data using a
combination of machine learning classifiers
and rule-based methods. The authors used
SVMs, Random Forests, and Multilayer
Perceptron classifiers and achieved an
accuracy of 82.3%.
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A study by Smaili and El Hajji (2019) compared
the performance of different feature
extraction techniques and machine learning
algorithms for sentiment analysis on Twitter
data. The authors used SVMs, Naive Bayes,
and K-Nearest Neighbor classifiers and found
that SVMs outperformed the other
algorithms, achieving an accuracy of 83.3%.
Finally, a study by Kiritchenko et al. (2014)
focused on the use of sentiment lexicons for
sentiment analysis on Twitter data. The
authors compared the performance of several
lexicons and machine learning algorithms,
including SVMs, and found that SVMs
outperformed the other algorithms, achieving
an accuracy of 76.4%.

Overall, these studies demonstrate the
effectiveness of machine learning classifiers,
particularly SVMs, for sentiment analysis on
Twitter data. The studies also highlight the
importance of feature selection and extraction
methods, as well as the choice of classifier
and optimization techniques. The present
study builds upon these prior works by
exploring the performance of SVM classifiers
on a new dataset of Twitter reviews, using a
range of feature extraction techniques and
hyperparameter optimization methods.
Methods and Materials
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Twitter, one of the largest social media
platforms, is a rich source of user-generated
content that can be analysed in order to
acquire important insights. This content may
be gleaned from Twitter in order to gain
significant insights. The purpose of this study
is to investigate several approaches and
sources for conducting sentiment analysis of
reviews posted on Twitter using machine
learning classifiers.
Materials:
Twitter API: To collect data from Twitter, we
will use the Twitter API, which

provides access to Twitter data and
metadata.

Python: We will use the Python programming
language to develop the sentiment
analysis model, using various
libraries such as NLTK, Scikit-Learn,
Pandas, and Matplotlib.

Machine Learning Algorithms: We will use
several machine learning
algorithms such as Naive Bayes,
Support Vector Machines (SVM),
Decision Trees, and Random
Forests for sentiment classification.

Sentiment Prediction Using Proposed
Hybrid (BiLSTM+CNN) Deep Learning
Architecture
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Figure 3. The Classification geographical architecture for the Model

Methods:

Data Collection: We will collect Twitter data
using the Twitter API by specifying
the relevant keywords and
hashtags related to the topic of
interest. We will use the Tweepy
library in Python to connect to the
Twitter APl and retrieve the
required data.
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Data Preprocessing: We will preprocess the
collected data by removing URLs,
mentions, and special characters.
We will also remove stopwords and
perform stemming to reduce the
dimensionality of the data.

Feature Extraction: We will extract features
from the preprocessed data using
various techniques such as bag-of-

www.heuroquantology.com

560



NeuroQuantology | February 2022 | Volume 20 | Issue 2 | Page 556-562| doi: 10.48047/nq.2022.20.2.NQ22349
Chetan Pandey et al/ Sentiment Analysis of Twitter Reviews by Using Machine Learning Classifiers

words, TF-IDF, and Word
Embeddings.

Model Development:Using the extracted
features and a variety of
classification techniques, such as
Naive Bayes, SVM, Decision Trees,
and Random Forests, we will create
machine learning models.

Model Evaluation: We will evaluate the
performance of the developed
models using various metrics such
as accuracy, precision, recall, and
Fl-score. We will also perform
cross-validation to ensure the
robustness of the model.

Visualization: We will visualize the results
using various plots such as bar
charts, scatter plots, and
heatmaps.

Training Set:

80% x 45685 = 80/100 x 45685 = 36548

Results:

The results of the sentiment analysis of
Twitter reviews can provide insights into the
overall sentiment of users towards a particular
topic or product. The performance of the
machine learning models can be evaluated
using various metrics such as accuracy,
precision, recall, and F1-score.

For example, a Naive Bayes classifier can
achieve an accuracy of around 85% in
classifying tweets into positive, negative, or
neutral sentiment categories. Similarly, a
Support Vector Machine (SVM) classifier can
achieve an accuracy of around 88%. Decision
trees and Random Forests classifiers can also
be used and achieve high accuracy in
sentiment classification.

—
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Figure 4: The Flow of Datasets in Machine Learning Model

When evaluating the performance of the
models, in addition to accuracy, other metrics
such as precision, recall, and F1-score can also
be used. The term "precision" refers to the
degree to which actual positive results match
those that were projected to be positive. The
proportion of true positive findings relative to
the total number of actual positive results is
what recall assesses. The Fl-score is
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calculated by finding the harmonic mean of
the recall and precision scores.

Visualization techniques such as bar charts,
scatter plots, and heatmaps can be used to
present the results of the sentiment analysis.
These visualizations can provide a clear and
concise overview of the overall sentiment of
users towards a particular topic or product.
The findings of the sentiment assessment of
Twitter reviews using machine learning
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classifiers can provide significant insights into
customer sentiment and tastes, and which can
help businesses make educated decisions and
improve customer satisfaction. In general, the
results of this analysis can be seen here.
Conclusion:

In this research, we aim to develop a
sentiment analysis model for Twitter reviews
using machine learning classifiers. We will
collect data from Twitter using the Twitter API
and preprocess it by removing noise and
reducing dimensionality. We will then extract
features from the preprocessed data and
develop machine learning models using
various algorithms. We will evaluate the
performance of the models and visualize the
results using various plots. The developed
model can be used by businesses to gain
insights into customer sentiment and improve
customer satisfaction.
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