CHAPTER-1II STUDY ON PRODUCT OPINION ANALYSIS FOR
CUSTOMER SATISFACTION ON E-COMMERCE WEBSITES

E-commerce platforms have evolved with a wide variety of advertising benefits for
consumers to post or share their experience with the obtained goods by submitting
reviews that include beneficial remarks, thoughts, and opinions on the product.
Nowadays, a huge number of customers has the ability to compare products in online
stores and select their top selections in computerized merchants, for instance,
Amazon.com as well as Taobao.com. Analysis of clients in electronic platforms &
electronic commerce site contains critical electronic information about products.
Sentiment Analysis (SA) is widely used as the speaker of the client in applications
that aimed towards marketing as well as customer service. Sentiment extractors, in
their most basic form, categorise communications as having a positive, negative, or
occasionally neutral premise. A common use of sentiment analysis is the automated
determination, if digital feedback comprises a favourable or pessimistic assessment.
As a result, the words relating to certain features are first identified from online item
evaluations using sentiment analysis algorithms. Here, the Deep Learning (DL)
approach is utilised as a categorization method for displaying the feedback status. The
results provided a proposed location for the customer based on early reviews,
previous reviews, and the client's response to the inquiry review. Furthermore, it is
observed that the provided method is capable of responding to all of the feedback with

a better connection as a human response to the customer.

3.1 Introduction

With the dramatic rise and advancement of community, online shopping has evolved
into an essential component in meeting people's everyday consuming needs [66].
Client satisfaction is a mental condition resulting from their personal view of an item
or service depending on their expectations along with real performance. Client
satisfaction is important for businesses that it allows for service or product
enhancement, market analysis, especially customers’ behavioural attachment [67].
Client satisfaction surveys have generally been used to assess the critical features, or
features, of total customer satisfaction [68]. As a result, unstructured big information
through online reviews has both harmful and beneficial effects on customers [69].
Because of the fast rise of electronic commerce, research on online evaluations has
become a well-established area [70]. It is vital to investigate how item qualities
impact the satisfaction of customers in order to increase it [71]. More precisely, the

consumer has a positive perspective towards "quality" as well as a negative
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perspective against "price.” which are known as aspects [72]. Analysing such opinion
& sentiment data is becoming increasingly crucial including service, product suppliers

and consumers, since it influences consumer purchase choices [73].

Sentiment Analysis is an approach in Natural Language Processing (NLP) that assists
in the detection of feelings that might enable companies to collect data about their
customer’s opinions through various online platforms such as social media, polls, e-
commerce website evaluations, and so on. This data helps to understand the causes of
product degradation and the factors that influence it [74]. SA is used in the market
data, which including evaluating user satisfaction regarding products or fixing their
deficiencies, projecting price adjustments based on news attitudes, generating
innovative goods / processes, marketing and upgrading items based on client feedback
[75]. There are various researches that investigate the economic results and the causes
of customer reviews while making recommendations for the design of product review
systems, such as providing reviewers with a predefined review structure. Despite the
fact that, a large amount of review system configuration highlights has been offered
throughout time, few have really been examined. Innovative online action plans and
circumstances, are the two-sided stage organisations have emerged. These enable two-
sided reviews thus necessitate changed plan elements, for example, to reduce
connection in two-sided review systems. Furthermore, most of the system features
have been studied for fixed devices such as PCs. Regardless, internet reviews are
increasingly being provided and deleted using cell phones, necessitating particular
schemekey points. These are the unresolved challenges in ranking research for digital

feedback, as well as numerous research studies are still looking into them.

3.2 Problem Statement

e Most of the individuals check internet reviews on a regular or irregular basis prior
buying the product. As a result, early reviews on before making a purchase have a
significant influence on the success of product sales.

e The quality of the internet sites was not dependent on the quality of the products
offered by physical shops, and the metrics were inapplicable for evaluating
product categories.

e The customer remarks were based on the desired stock availability of the clients
that were not applicable throughout the product's design and development.
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3.3  Contribution

e In this research, the online reviews are collected from a raw dataset named as
Amazon which contains roughly 142 million product reviews collected between
May 1996 and July 2014.

e The collected reviews are given as an input to the process of text extraction which
improved the review quality of collected product.

e Next, the process named as Text pre-processing is performed which accepts the
extracted text as input from the above process and produces cleaned tokens.

e Latent Semantic Analysis (LSA) is employed in NLP in the process of semantic

analysis to evaluate the relationship between a group of files and the words.

3.4  Proposed Method

In this research, a deep learning model is proposed for estimating the best products in
various e-shopping websites which including Flipkart, Paytm, Amazon, etc. by
assessing the product reviews posted by the customers. At an initial step, the various
products datasets of specific organizations are collected from the E-commerce
websites. Each product has unique characteristics that allow it to be classified based
on a certain quality. This includes aspects like considerably influencing customer
reviews, readability, subjectivity, length-significantly, as well as emotion polarity. For
collecting FCM model, the clear customer surveys that updated items are created.
Figure 3.1 depicts the flow diagram of the present research.
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Fig. 3.1 :Overview of proposed Model
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3.4.1 Dataset

A raw dataset that is attained from the various E-shopping websites which including
Flipkart, Paytm, Amazon, and so on. Even in huge population, these kinds of websites
are more crucial in creating an efficient way to purchase their products. The massive
trend of such websites is recognised by many administrations, which support in the
contribution of different items from multiple categories. Amongst an E-commerce
database included for this study is the Amazon dataset, which contains roughly 142
million product reviews collected between May 1996 and July 2014. Every review on
the site consists of a written comment submitted by a consumer, which is coupled by
an actual time stamp in the study. Typically, reviews are connected with a five-star

ratings system that is paired with a written description.

3.4.2 Text Extraction

The utilised text extraction method extracts the customer reviews from the given
dataset which the improved the review quality of collected product from the E-
shopping websites at the time of analysis. The product improvement for completing
audit rating of every product is included in the text extraction. The texts here states to
the price, quality, as well as good survey results. The text extraction analyses the
opinion of consumer reviews, summarises the reviews, stores the reviews, and

prepares the step.

3.4.3 Pre-Processing

It is a difficult procedure to convert words into anything, while, the NLP supports
many of the text preparation as well as pre-processing approaches. Text pre-
processing accepts extracted text as input from the above process and produces
cleaned tokens. Tokens are words or sets of phrases that are counted by frequency
then employed as analytical features. The following are the process related with text

processing in this section.

e Tokenization,
e Removal of punctuation
e Stop word removal

e Lemmatization
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3.4.3.1 Tokenization

Tokenization refers to the process of transforming a constant flow of text into words,
phrases, symbols, or even alter relevant components termed as tokens. The aim of
tokenization is really to search the terms in a phrase. Tokenization is important in
linguistics as well as computer science, as it is used in tokenization. Textual corpus is
just a string of characters at first. The keywords in the set of data are acquired for
every steps in detail extraction. As a result, the need for a scanner is document
tokenization. This may appear to be a minor issue because the text has already been
saved in computer forms. Tokenization is mostly used to detect important terms, in

this work, the online reviews are tokenizing into words.

3.4.3.2 Removal of Punctuation

Punctuation contributes around 40% to 50% of the words in a hard copy. A certain
sentiment analysis model's output is unaffected by punctuation. Even though there is
no influence on the sentiment analysis, the punctuations must be removed. All the
punctuation from word is deleted at this point then offered the information in its
normalised form. The resulting text is condensed & simplified and the file is edited to

remove any punctuation.

3.4.3.3 Removing Stop Words

Many terms in texts appear repeatedly but are still basically useless since they are
applied to link words in a sentence. Quit words, as it is frequently considered, may not
help to the content as well as substance of written writings. Due to their usualinstant,
their reality in text mining makes an impediment to understanding the substance of
the texts. Quit words are frequently employed basic phrases which including 'and,’
‘are,' 'this," and so on. They are impact less for document categorization. As aout
come, they should be removed. However, developing a certain list of stop words is
challenging & inconsistent among literary sources. This procedure also minimises text
data while improving system efficiency. Each written document handles with these
terms that are not in the dictionary. This procedure also minimises text data while

improving system efficiency.

3.4.3.4 Lemmatization
Lemmatization is a key pre-processing stage for several text mining applications. It's
also utilised in NLP as well as a variety of other domains related to linguistics. It may
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also be used to produce general keywords for browsers or labels for idea mappings.
Lemmatization is identical to word stemming because it requires replacing the suffix
of a term occurring in textual information with a (usually) different term suffix to
obtain the normalised word form. It is thought to be an additional method for dealing
with affectation by selecting on the grammar rules & employing a point-by-point

dataset of the languages.

3.4.4 Semantic Analysis

The semantic analysis is conducted on pre-processed data, in which the natural
language content scans each and every words then catches the information by
executing the actual significance of every text. The text components are determined
depends on their logical as well as grammatical purpose. The semantic analysis
examines the adjacent contexts in the document to determine the precise interpretation
of each word. The connection among the ideas in the text is also formed in order to
determine the most crucial aspects in the text as well as analyse the issue presented.
Latent Semantic Analysis (LSA) is employed in NLP in the semantic analysis to
evaluate the relationship between a group of files and the words that are include by

constructing a collection of ideas connected to the files as well as words.

3.4.5 Feature Selection

A feature selection method is done on the extracted concepts to choose the subset
words. Those subset words are obtained in training, & all those chosen subsets are
considered as features which conducted the process named as text classification.
Initially, training is done and classifier is used successfully to reduce the amount of
the vocabulary. Furthermore, feature selection increases accuracy and hence reduces

noisy characteristics.

3.4.6 Deep Learning Approach

Deep Learning approaches offer a solution to obstacles in NLP issues which including
sequence-to-sequence prediction. The constructed model utilised DL approaches to
learn the features needed by the model then those features are extracted. DL
performance in NLP is dependent on actual outcomes and that the upgrades appear to

be progressing & possibly speeding up.
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3.4.7 Opinion Analysis

The ideal sorting viewpoint evaluates the importance of every aspect in relation to the
sentiment score used to calculate sort key points. The commenters assessed the sites
that have crucial facts as well as differentiated the untruthful viewpoints related to

opinion analysis.

3.4.8 Recommended Site
Depending on the opinion analysis, a viewpoint positioning computation is done for
ranking the key points, which resulted in a perspective repetition which influenced

views of every perspective for general feelings.

3.5  Results and Discussion

A new opinion analysis framework is created for precise recommendation of products
by assessing the product reviews posted by the customers. The major motive of the
current work is to develop a most precise keyword extraction approach as well as the
clustering technique for suggesting the product in both positive as well as negative
kinds by utilising the dataset named as amazon customer reviews. In this research, by
employing GWO algorithm, a keyword extraction approach named as Latent Dirichlet
Allocation (LDA) which assist in the selection of accurate keywords. The PCFM
algorithm is used for clustering the similar keywords that are obtained repeatedly.
Moreover, the created recommendation system has many useful benefits which
including, the created system has the capability of detecting the fake products and it
keep monitoring the customer’s satisfaction. Table 3.1 shows the comparison analysis
between the proposed as well as traditional approaches in terms of various
performance measures. Figure 3.2 depicts the graphical representation of comparative

analysis.

By performing quantitative as well as comparative analysis, the proposed model
produces a well-defined result. From the test analysis, the proposed model achieved
an Accuracy of 77.236, AUC of 57.404, F1-measure of 74.167, Recall of 76.781, as
well as Precision of 76.106. Whereas, the traditional approaches such as Decision
Tree (DT), Random Forest (RF) obtained limited results on amazon customer review
dataset which are given as follows: Accuracy of 75.528 & 73.187, AUC of 54.628 &
48.263, F1-measure of 74.618 & 71.132, Recall of 75.583 & 73.25, Precision of
75.766 & 69.003 respectively.
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Table 3.1 :Comparison between Proposed and Traditional Approaches

DT RF Proposed
Accuracy 75.528 73.187 77.236
AUC 54.628 48.263 57.404
F1-measure 74.618 71.132 74.167
Recall 75.583 73.25 76.781
Precision 75.766 69.003 76.106
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Fig. 3.2 :Graphical representation of comparative analysis

3.6 Conclusion

In recent times, the development community highly concentrating on the user’s
browsing experience, due to the amount of individuals utilising the internet is
increasing at an exponential rate. This research offered a method for predicting the
most effectual online shopping sites. A client survey has evaluated that if the product
is excellent or unsatisfactory from business websites. It is significant for any kind of
firm to be aware of customer feedback on any items. Amazon datasets is used in this
research to evaluate the features then categorise early reviewers on e-commerce sites,
as well as their influence on product popularity. Various process which are included
in this research such as text extraction that improved the review quality of collected
product. The outcome from this process is given as an input data for the pre-

processing step which produces cleaned tokens. Then, the LSA is employed in NLP in
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the semantic analysis to evaluate the relationship between a group of files and the
words. A feature selection method is done on the extracted concepts to choose the
subset words. This work proposes to analyse the posting procedure and construct a
DL model for predicting reviewers. Depending on decision research, a suggested
viewpoint branding calculation to sort the basic statements by considering the
repetition of viewpoints as well as influence of views which yields a recommended

site.
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