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ABSTRACT

The project "Sentiment Analysis of Product Reviews" employs the natural language processing (NLP ) process and machine learning
algorithm to scan and classify customer reviews based on their sentiment as positive, negative, or neutral and how AI can trace
consumer behaviour and contribute significantly to customer happiness and decisions. It begins with data collection and preprocessing
to prepare textual data for analysts, then followed by feature extraction to identify sentiment patterns precisely. Sentiment classification
s accomplished using highly robust machine learning models trained on carefully labelled datasets to ensure reliability and accuracy
of classification. The project's performance is thoroughly tested using corresponding metrics to ensure its utility and accuracy. By
employing advanced data analysis techniques, this project empowers businesses to improve their goods, services find the next big trends
and meet customer’s needs more effectively. In addition, it is a scalable and cost-effective means of automating the process of analysing
large amounts of customer reviews, thus being a must-have application for e-commerce sites as well as other consumer-driven industries.
KEYWORDS: Sentiment Analysis, Product Reviews, Natural Language Processing, Machine Learning, Consumer Behaviour,
Customer Satisfaction, Data Analysis, Feature Extraction, Sentiment Classification, Labelled Datasets, Performance Evaluation,
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INTRODUCTION

A social media website is defined as a website that allows people to meet people, think, find and share content, and build a
community. This type of website will enable or promote a variety of types of activities, including commercial, social, or a
combination of both. Social media covers multiple kind of digital repositories, online-shopping, media and discussion boards. It
acts as a dynamic communication channel that empowers users to interact, share insights and engage in discussions transforming
how individuals and organizations connect.

Companies have always been concerned about their public perception. In the pre-Internet era, prominence regime depended heavily
on media range. Today, with many newspapers and opinion articles available online, organizations can effortlessly track positive or
negative remarks through perspective analysis of news articles. However, this analysis is challenging due to diverse ways people
express opinions and the subtlety of news content. Techniques often involve identifying specific keywords to determine the emotions
behind the articles, classifying sentiments as positive, negative, or neutral.

LITERATURE SURVEY

J. Serrano-HuerRero. [1] Today, digital library 2.0 claims that it relies on client compounds through adjusted efforts and wiki.
Today, Google Wave's language transmission frame must talk to a professional inspired by the research field. This structure
considers the formation of a typical space through thought transactions between many scientists who are interested in the waves of
joint efforts and lonely themes. One of the fundamental results of this technology is difficult to predict. Zhang et al. Z.B. Sun et al.
The relationship between the two clients and the mark value is used to determine the distortion of the actual expression in the
network of the client object. In particular, we use two bundles to collect fitting to create a variety of tractions. According to the true
number, research shows that normal technology achieves preferred results compared to existing strategies. Nevertheless, this
strategy has its limitations and disadvantages to try. Another obstacle is a similar name and does not know whether two different
things are considered. H.L. Zheng et al. [3] The theme of how to work in the reality of the store chain has changed from modern
exams to an important issue. In many models they have changed to solve this problem, but often focuses on similar ideas. Unlike
excellent tasks, we ask for a way to provide an input mixed with the buyer's interpersonal organization. The proposed technology
uses numerous upper hands than typical arrangements. First of all, it provides a solid process with two substances that can distinguish
customers, including direct trust and restriction decisions among customers in the informal community. Second, in light of Pierson,
it creates general constitution technology. Coefficient for reducing predictive values. Third, for further development of technology,
individual effects are combined with a CF structure. Here we use the network method. Despite other data, there is a way to solve
this problem. This is because it is very difficult to understand the problems to be presented by customers who are starting to freeze.
Lieutenant Colombo-Mensdos [5] explained that checking the Internet business is an intentional strategy for selling items and
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receiving customers. This article explains how to cope with web consumption. This hybrid methodology was accustomed to the
solution to the general counselling structure. If it's absurd, the lawyer is not an unexpected appropriate support.

PROBLEM STATEMENT

The project plan and objective of the project is clear and this project is implemented till application level without any problem. Also,
the risk involved in this project is very minimal which is negligible. This project can further be carried out in next phase as well it
has wide scope. As currently four classification algorithms are used in project. The accuracy and performance of each algorithm is
used further to predict with the client-side data and it can also be improved in future. The applications are built with minimal risk.
So, from this we can analyze that the project and feasible and it is submitted on time. The theme of the feasibility study is to find
out the application is technical, economical, operational and market feasible so that applications sustain for longer time and gives
return on investment with good results. It can be used to inform future decisions.

METHODOLOGY
There are different methodologies and process models that can be used for a project involving sentiment analysis of Amazon
reviews. However, one commonly used approach is the following:
e Problem definition: Define the problem statement and objectives of the project, such as identifying the sentiment of Amazon
reviews to gain insights into customer opinions and preferences.
e Data collection: Gather relevant data, such as Amazon reviews, from various sources and store them in a suitable format.
o Data preprocessing: Clean and preprocess the data to remove noise, such as irrelevant words, punctuation, and stop words,
and convert it into a suitable format, such as a bag of words or a TF-IDF matrix.
e Model selection: Select an appropriate machine learning model or algorithm for sentiment analysis, such as Naive Bayes,
Support Vector Machines (SVM), or Recurrent Neural Networks (RNN).
e Model training: Train the selected model on the pre-processed data and fine- tune its hyperparameters to achieve optimal
performance.
e Model evaluation: Evaluate the performance of the trained model using appropriate metrics, such as accuracy, precision,
recall, and F1 score.
e Model deployment: Deploy the trained model into a production environment to analyze new Amazon reviews and generate
sentiment scores.
e Feedback and improvement: Continuously monitor and evaluate the performance of the deployed model and collect
feedback from users to identify areas for improvement and refine the model accordingly.
Overall, this process model follows a typical machine learning pipeline for sentiment analysis and can be customized based on the
specific requirements and constraints of the project.

DATASET

Datafiniti_Amazon_Consumer_Reviews_of_Amazon_Products.csv (99.56 MB)
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Fig.No: 1 Sample Dataset
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EXECUTION RESULTS & DISCUSSION
In order to obtain optimal result, each algorithm is analyzed based on five performance metrics they are accuracy, precision, recall,
f1-score, confusion matrix.

Confusion Matrix

A confusion matrix is a table that summarizes the performance of a classification model by comparing the predicted labels with the
true labels. It consists of four entries: true positives, false positives, true negatives, and false negatives. The diagonal of the matrix
shows the number of correct predictions, while the off-diagonal entries show the misclassifications made by the model.

Accuracy
Accuracy measures the proportion of correct predictions made by the model.
Accuracy = (TP + TN) /(TP + TN + FP + FN)

Precision
Precision measures the proportion of true positive predictions among all positive predictions made by the model.
Precision = TP / (TP + FP)

Recall
Recall measures the proportion of true positive predictions among all actual positive samples in the dataset.
Recall = TP/ (TP + FN)

F1 score
F1 score is the harmonic mean of precision and recall. It is a useful metric when both precision and recall are equally important.
Mathematically, F1 score is defined as:

F1 score = 2 * (precision * recall) / (precision + recall)
We will ignore the first row and column because we already replaced all NAN with " *. This is the identical circumstance as was
described in the classification of report. By looking at row 2-4 and column 2-4, which are labelled as negative, neutral, as well as
positive, with scores of 246 and 104, respectively, we see that positive sentiment can occasionally be confused with neutral and
negative sentiment. Even so, confusion scores of 246 and 104 for neutral as well as negative ratings, respectively, are considered
negligible when compared to the total amount of significant positive sentiment at 6445.

This is also the result of a positively skewed dataset, which is consistent with our data exploration and sentiment analysis. As a
result, we conclude that the products in this dataset are generally well-liked and should remain on the product roster.
Precision: determines how many objects selected were correct.

Table 6.1 Classification report of Algorithm

Precision Recall fl-score support
0.00 0.00 0.00 5
Negative 0.67 0.25 0.36 156
Neutral 0.47 0.11 0.18 292
Positive 0.95 1.00 0.97 6473
AVG/TOTAL 0.92 0.94 0.92 6926
Confusion Matrix: array([[0,0,0 ,4],
[0,32,7 ,119],

[0,14,21,266],
[0,4 ,21,6438]], dtype=int64).

CONCLUSION
In conclusion, while more data is required to balance out the lower rated products in order to consider their significance, we were
able to successfully associate with positive, neutral, and negative sentiments for every product in Catalog.

FUTURE ENHANCEMENTS

The future work for a project on analyzing Amazon reviews using sentiment analysis would depend on the specific goals and
objectives of the project, but here are some potential ideas: Improve the accuracy of the sentiment analysis, Expand the analysis to
other marketplaces, incorporate user demographics, compare sentiment analysis to sales data, and Use sentiment analysis for product
development. Overall, there are many different directions that a project on Amazon reviews using sentiment analysis could take in
the future, depending on the specific goals of the project and the needs of the business or organization conducting the analysis.
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