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Abstract

A research examines how Roberta-based Generative Al applies its
technology to analyze e-commerce customer sentiments. A research
project evaluated sentiment analysis operations for an e-commerce
website through studies based on Roberta-based Generative Al and
established sentiment analysis frameworks. Robert-Based Generative
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Al achieves superior performance than traditional methods since it
reaches 91% accuracy while completing 800 reviews within 12 minutes
compared to the 84% accuracy in 28 minutes required by traditional
methods. The conducted research proves that Roberta-based Generative
Al offers promising features for e-commerce sentiment analysis that
leads to more precise and speedier review and sentiment monitoring. By
employing Generative Al models such as Roberta, organizations can
analyze complex language patterns alongside subtle elements related to
sarcasm, irony and figurative language better than standard analysis
techniques. A mandatory research creates a Roberta-based Generative
Al model for e-commerce sentiment analysis that draws benefits from
Generative Al to process complex linguistic expressions. The sentiment
scores of Amazon product reviews match RoBERTa model's analysis
according to Behavioral Economics principles through Electronic Word
Of Mouth and Consumer Emotion Reaction. The approach will aid e-
commerce businesses to establish their strategic course and marketing
protocols for precise review emotional recognition.

Keywords: Sentiment Analysis, ROBERTa Model, Generative Al, E-
Commerce, Customer Behavior, Behavioral Economics, NLP

Introduction

E-commerce is rapidly developing and this shifts consumers' behavior
towards business and their purchasing process. Thus, consumer
sentiment is another important area in the rapidly changing world due to
its ability to reflect customers' satisfaction, their needs and actions (Guo,
2024). Natural language processing sub-discipline of sentiment analysis
has become quite effective at identifying and measuring the emotional
content and the polarity in text-based data as seen with product reviews.
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Leveraging Transformer-Based Models for SA: The
upsurge in the use of Deep Learning in the current world has
helped in the improvement of performance of sentiment
analysis tasks through the emergence of the transformer
models (Guo,2024). In this study, we utilize RoOBERTa, for
performing a sentiment analysis on a massive collection of
Amazon product reviews to achieve the desired results.
RoBERTa, extending from the BERT model has shown
impressive generalization in terms of sentiment analysis
and many more other NLP applications. For the sentiment
analysis task, we enhance the RoBERTa model by
finetuning on our collected data to be able to capture more
detailed and accurate sentiment that customer fire on the
product.

Aligning SA with Behavioral Economics
Principles

To provide additional context to the information gleaned
from sentiment analysis, we incorporate the theories of
behavioral economics into the present analysis. In
particular, the issues related to the reactivity of the
sentiment scores, which include electronic word of mouth,
consumer emotional response, and the confirmation biases
are also explored. The results reveal the dependability of
the sentiment scores when determining the electronic word
of mouth as a factor critical to e-commerce. Also, the
consumer emotions affecting the decisions to purchase,
which are clearly captured when doing sentiment analysis
(Sinnasamy & Sjaif, 2021). Moreover, the confirmation
bias, a psychological concept that has been plentifully
described, indicating that people tend to look for and
interpret data in such a way as to complement their beliefs,
can be seen in the sentiment scores. Therefore, awareness of
these behavioral patterns accessible to e-commerce
companies can make an efficient use of sentiment analysis
to make better strategic decisions in the marketing
strategies of these companies possible. Overall our work
highlights the significance of combining sentiment analysis
and principles of behavioral economics in the context of e-
commerce.

Review of Literature

Today, sentiment analysis can be referred to as the essential
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element of advanced business management strategies to
derive insights into customer sentiment. This research
paper examines the use of SA in e-business with a view of
identifying how companies can harness these approaches to
optimize the way they work besides improving the
customer experience, thereby leading to sustainable
business success (Axhiuetal.,2014)(Yi & Liu, 2020) In the
current world where organizations and consumers have
shifted their appetite towards online shopping, it has
become very important for organizations to determine and
analyze what customers.

The Rise of SAin E-Commerce

For the purpose of this article let us define SA as a sub
discipline of NLP that is concerned with the identification,
extraction, and analysis of subjective information within
textual data(Axhiu et al., 2014) E-commerce organizations
have adopted sentiment analysis as a useful tool for
profiling customer perceptions, attitudes and feelings on
the organizations products, service and brand. After the
advancement in technology the E-commerce platforms has
accumulated huge amount of information in form of
customer reviews rating and social media interaction (Yi &
Liu, 2020)(Vanaja & Belwal, 2018)(Axhiu et al., 2014)the
SA of these details helps to get some insights towards
business strategies.

Leveraging SA for Improved Business
Outcomes:

Another area, where sentiment analytics is beneficial for e-
commerce businesses, is the possibility to gain deeper
insights into customers' expectations and wants (Vanaja &
Belwal, 2018)(Axhiu et al., 2014). However, it can also be
used to monitor results of the marketing campaigns, the
introduction of the new products, and other activities
related to the business. In today's constantly changing e-
business environment, customer attitudes and opinions
have become some of the most valuable factors a company
needs to address in order to remain relevant and adaptable.
NLP and Machine Learning enabled S A has become rather
beneficial for e-commerce companies to take insights on
customer opinions, preferences, and satisfaction
level(Gupta & Ekbal, 2014), plethora of online reviews

www.pbr.co.in



have made Sentiment Analysis an essential for e-commerce
organization(Gupta & Ekbal, 2014)(Axhiu et al., 2014).
Through sentiment analysis on these reviews, companies
may gain a realistic view of the perception their customers
have about their products and services so that they may be
in a position to improve on them. Automated sentiment
analysis was widely explored in the context of the e-
commerce field and many researchers identified its benefits
for managing organization's operations and the customer
base. An analysis of the detection of sentiment analysis
approaches in e-commerce by (Sinnasamy and Sjaif 2021)
presents how using the sentiment analysis will help in
predicting whether the customer review is credible or not.
The authors followed theoretical frame semantics to build a
sentiment semantic classification dictionary for sentiment
detection in online reviews that had high accuracy and
recall values. In the same manner, a revised synthesis of the
research challenges in sentiment analysis supports the
value of sentiment analysis in capturing and harnessing the
vast amount of customer feedback data in the e-commerce
sector, for business management purposes. According to
the research conducted by (Gupta & Ekbal, 2014),
proactively applying sentiment analysis to determine the
likelihood of trusts in relation to customer reviews is
possible. The authors built a sentiment semantic
classification dictionary according to the frame semantics
theory and implement the work on analyzing the sentiment
of online reviews the rates of accuracy and recall were very
high. Likewise, (Liu et al., 2020) emphasizes the
significance of SA in the utilization of the abundant
customer evaluation information resource in the e-
commerce industry for business management. Moreover,
(Liuetal., 2020) has focused on emphasizes the importance
of increasing the stakes affiliated to the role of sentiment
analysis in the e-commerce business worldwide, pointing
out that companies need the tool to enhance their goods,
services, and engagement with consumers. With the
appearance of transformer-based language models
including BERT and RoBERTa, the field of sentiment
analysis has experience Enhancements at various aspects,
Several researches have attempted to use those kind of
models to enhance the accuracy and the level of granularity
of sentiment analysis (Guo 2024)(Cheang et al
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2020)(Pathak etal 2021) (Wuetal 2024), For example, Guo
(2024) used RoBERTa for analyzing sentiment of Amazon
product reviews and evaluate compliance of produced
sentiment with behavioral economics. In another study
(Wassan et al.2022) analyzed a dataset of consumer reviews
on COVID-19 using deep learning carrying out sentiment
analysis on aspects such as consumer relations, employee
relations, and product/ service quality and satisfaction, a
comprehensive overview of SA research challenges
emphasizes the importance of SA in mining and leveraging
the wealth of customer evaluation data available in the e-
commerce industry, providing valuable insights for
business management. The existing literature supports the
significance of sentiment analysis in the e-commerce
business, where researchers try new approaches and
innovative methodologies to analyse customer reviews.

Research Gap & Need of the Study

Previous studies have also looked into the applicability of
SA in the e-commerce business mainly through the help of
traditional machine learning or rule-based methods
(Sagvekar&Sharma, 2021)(Vanaja&Belwal, 2018). But, in
recent years with the new deep learning technologies like
the transformer based language models like RoBERTa it
has been found that the performance of the SA is better than
previous models. Therefore, the purpose of this research is
to fill this gap through the application of RoBERTa based
sentiment analysis to e-commerce context to give outlooks
and insights in relation to customer behaviours and
decisions to avail strategic choices in business.

Hypothesis Framing: H1: To Understand and compare the
performance of RoBERTa based Generative Al based
Model with the traditional SA Models in E-commerce with
Amazon Product Review dataset.

Research Methodology: The research method employed
for undertaking the study is as follows:

A. Data Collection: To this aim, we gathered a large set of
customer reviews from Amazon; the selection included a
wide variety of products and feedback.

B. Data Preprocessing: In order to perform the raw review
data, pre-processing was done as most of the difficulties
associated with the sentiment analysis were encountered,
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including the elimination of misspellings, abbreviations
and emoticons.

C. Feature Extraction: RoBERTa language model was used
to produce sentiment scores for each review which
describe the emotional sentiment and polarity, positive,
negative or neutral that was expressed by the customer.

D.Data Analysis and Visualization: The sentiment scores
were dissected with a view to looking for patterns and
trends and these were followed by comparing the
findings with facts based on principles of behavioral
economics including electronic word of mouth,
consumer response to emotions and the confirmation
bias.

E.Interpretation and Implications: The conclusions drew
from the sentiment analysis were then discussed so as to
offer practical implications for competitive advantage of
e-business firms for purposes of strategy and marketing.

F. Evaluation: An analysis of the results showed that
RoBERTa is suitable for SA of customer's reviews in
industries to gauge their overall tone. Explain how these
models that are endowed with the ability to handle
sequence data can be applied on the Sentiment Analysis
in Ecommerce.

Figurel: RoBERTa-Transformer
Model for Sentiment Analysis
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The experiment of SA was performed using the large
Amazon product review dataset fine-tuned RoBERTa
transformer model. By fine-tuning it allowed the model to
learn the particular characteristics that are distinguishable
to signal positive, negative and neutral sentiment. To make
the sentiment scores maximally reliable and accurate, the
RoBERTa model was tested and validated on a part of the
dataset which was not used for training and only then used
on the whole gamut of review.

Results and Findings: The findings reveal that the
Roberta-based Generative Al model surpasses traditional
sentiment analysis approaches in both accuracy and
efficiency. The findings are as follows:

Accuracy: Roberta-based Generative Al (91%);
Traditional Sentiment Analysis (84%)

Efficiency: Roberta-based Generative Al (processed 800
reviews in 12 minutes),

Traditional Sentiment Analysis (processed 800 reviews in
28 minutes).

RoBERTa: RoBERTa is also known as Robustly
Optimized BERT Pretraining Approach. That is a BERT or
Bidirectional Encoder Representations from Transformers
type of natural language processing model that was
designed to improve pre-training and give better outcomes.
The RoBERTa model which is an enhancement of the
BERT model's next sentence prediction tasks are longer
pre-training and larger batches. The subsequent analysis
demonstrates that ROBERTa yields better performance on a
range of downstream NLP tasks due to additional in- and
out-of-domain training data as well as dynamic masking
during pre-training.

Figure2:RoBERTa's Model
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Sentiment Analysis Architecture: The sentiment analysis
experiment conducted using the RoBERTa model has
yielded several key findings:

Figure:3 Sentiment Analysis Architecture-
Ecommerce Social Media Platforms
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1. Accurate Sentiment Scoring: RoBERTa model
further provided great results especially for the
sentiment scores which depict the emotions of the
reviews found on Amazon.

2. Alignment with Behavioral Economics Principles: It
was observed that the sentiment scores shared a
positive correlation with the eWOM, consumer EMRs
and the confirmation bias tenets of BE.

3. Electronic Word of Mouth: The calculated sentiment
scores were therefore highly associated with the
volume and valence of eWOM, proving that the model
accurately reflected sentiments alongside the actual
review left by customers.

4. Consumer Emotional Reactions: It captured
sentiment scores which can be used to understand the
emotional feelings that a consumer has to consumer
products and brands when making the decision on what
to purchase.

5. Confirmation Bias: The study also highlighted one
more cognitive bias known as confirmation bias, which
implies that the users in question search for the
information and its interpretation in a particular way to
strengthen their previous beliefs.

6. Strategic Decision-Making and Marketing
Implications: As a result this research has practical
implications for strategic management and marketing
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operations in e-commerce firms. Thus, by using the
sentiment analysis and linking with the concepts of the
behavioral economics companies can receive an
increased amount of information about their consumers
and their reaction and improve the business
performance and competitiveness.

Implications and Practical Applications: Therefore the
implication of the study is as follows: First it provides an
understanding of the factors influencing e-commerce sales
and since the model emerged significantly in this study it is
important for e-commerce businesses.

Sentiment-driven Decision-making: Since it is now
possible to measure the attitude of customers to products
and services with a very high degree of accuracy, the
information arising out of these studies can be used to make
strategic decisions, including product differentiation, price
determination, and marketing and selling strategies.

Targeted Marketing Campaigns: By identifying these
associated emotional states of customers, it is possible to
draw efficient strategies of marketing discourses and
appeals both to existing and potential consumers.

Proactive Customer Service: This paper explores how
Sentiment Analysis can help businesses manage their
customers' dissatisfaction and thus enhance customer
engagement.

Discussions: The RoBERTa model's ability to capture
nuanced language and context enables it to outperform
traditional sentiment analysis methods in accuracy and
efficiency, RoBERTa, a transformer-based language
model, outperforms other NLP models in tasks like text
classification, question answering, and natural language
inference. It performs better in all NLP tasks, including
dialogue systems, question answering, and document
classification. ROBERTa is often used as a foundation for
other NLP models, as it generates contextual
representations of words within a sentence using self-
attention mapping.

Comparative Analysis: The assumptions employed inrule
based or lexicon-based traditional sentiment analysis
models cannot capture all the features of context and, as a
result, makes wrong sentiment estimations. Conversely, the
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RoBERTa model, which is based on transformer
architecture in the field of language has exhibited enhanced
capability of analyzing the quirks of human language such
as sarcasm, irony, and emotional intonation(Sinnasamy &
Sjaif, 2021)(Vanaja & Belwal, 2018).This is because
RoBERTa model is pretrained on a humongous amount of
text data, and in the Such a accurate language
understanding makes the judgement of sentiment
averseness and quantity in customer reviews made by the
RoBERTa model unique and helpful for e-commerce
businesses to make strategic decisions and optimal
marketing strategies.

Limitations and Future Research Work:

Generalizability: The findings of this study are mainly
informed by the data collected from the product review
section of Amazon. More studies may be required to
compare best practices in other e-commerce sites or even
other industries.

Contextual Factors: The present study aims to find the
correlation between Sentiment Analysis and Behavioral
Economics, but it is also possible that customers may have
certain other external or contextual factors regarding
culture or the context of the product, these all deserve
research investigation in the future.

Qualitative Analysis: Nonetheless, this research has
limited its analysis to quantitative sentiment analysis;
analyzing customer review texts, however, on the same or
similar feature sets could offer further penetration into the
subject of consumer behavior, Further developments of this
topic could consider these limitations as directions for
future research and replicated the methodological approach
using larger databases, including the elaboration of a more
detailed evaluation of the analytic approach at the selected
e-commerce sites.

Conclusion: This case study highlights the potential of
RoBERTabased Generative Al in SA for e-commerce. The
model's accuracy and efficiency make it a valuable tool for
e-commerce platforms seeking to improve their customer
review analysis and sentiment analysis capabilities, aims to
explore the emotional aspects of consumer behaviors,
where they express their stance over a particular product
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through a review, thus helping the businesses streamline
their approach to correct the deviations in their overall
strategy.
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