CHAPTER-I INTRODUCTION

1.1  Overview

In recent times, a greater number of customers wish to buy their items over the
internet instead of physically in order to save time and obtain a good deal on the items
[1]. Mostly every customer reads reviews over specific items or comparable kinds of
items before buying them internet [2]. Customers communicate their thoughts,
opinions, or attitudes after utilizing certain items by submitting a variety of reviews
utilizing their identities for the specific e-commerce site. As a result, a buyer who
want to purchase a brand-new item should first read all of the item reviews [3].
Because of the large number of comments or reviews, it is hard for the client to read
and reach a final decision. Furthermore, every consumer must recognize that not each
of the reviews given by the customers are real. Many invaders try to create false
comments in order to increase or decrease the market rate of a certain type of goods.
False reports posted by a person or spammers group have an influence on the sales
record of the opponent firm [4]. Several reviews that are completely unrelated to the
items are also included in the review database. As a result, before coming to any
conclusions, fake or inappropriate reviews must be deleted from the review database.
In the last couple of decades, the research group has observed a wide range of
technology and science advancements and a growth in internet tasks which including
e-commerce, discussion forums, chat rooms, business-making websites, social media,
and various other internet activities that could have a positive influence on several
research projects towards the development of better decision making support system.
Sentimental Analysis (SA) is the analysis of individual’s thoughts, opinions,
emotions, thoughts, as well as their associative features for evaluating the polarity of
the feedback which can be used to improve products and services [5]. Sentimental
analysis is also called as opinion mining or sentiment classification is a part of data
mining activity which examineswritten content to topics [6]. Sentimental analysis is
divided into three categories document level, sentence level, as well as aspect level,
which are briefly detailed in the following sections. Sentimental analysis is performed
to predict the sentiment within each document, instead of at the phrase level, which
doesn't indicate whatever the users like or dislike [7]. A major issue in this domain is
text categorization, where a document is termed as an either optimistic or not positive
review of a specific entity that might be a film, book, or marketable item. For

successful sentiment classification, many machine learning approaches are employed.
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Sentiment Analysis is compatible with both the supervised as well as unsupervised
learning methods [8], [9].

The technology identifies the sentiment's orientation then retrieves potential elements
and sentiment. The aspects are deemed to belong to the similar group, and the
algorithm will calculate the ratings for each. The most fundamental job of sentiment
analysis is to classify text into distinct polarity groups [10], [11]. Two types of
Sentiment classification are binary, especiallywhether the text is optimistic or
negative, or multi-class, i.e.whether the text is optimistic, negative, or neutral [12].
Sentiment classification is not the same as text classification. Conventional text
classification is done by theme, and there can be numerous groups that are user &
application-dependent for a specific document, i.e. there could be only two groups or
thousands of groups depending on the app [13]. Text word representations are vital
for sentiment analysis, while models such as Bag of Words (BoW) as well as Word
Embedding are often utilized [14]. Word embedding is a technique in which words or
phrases from a vocabulary are plotted to real-number vectors. The input sentence's
words are all encoded as word vectors [15]. Word2Vec is a common example of a
word embedding model [16]. The benefit of learning-based techniques is that they are
relatively simple & easy to build. For sentiment analysis, customer reviews are

significantly more effective than existing model, which fluctuate fast over period.

1.1.1 Types of Sentiment Analysis
Sentiment analysis is classified based on the precise degree of analysis, as represented
in Figure 1.1.
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Fig. 1.1 :Types of Sentimental Analysis
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1.1.1.1 Document Level

Document level SA is established on the entire file, and the file is assigned as
individual antagonism [17]. This pattern of emotion detection is not typically applied.
It has the capability to categorize sections or page as good, bad, or unbiased. To
categorize the file during this stage, both supervised & unsupervised learning
algorithms can be used. The top two critical challenges in document-level SA are
cross-domain & cross-language SA. Domain-specific sentiment detection has
demonstrated amazing accuracy at the same time domain-sensitive also. The feature
vector in such work sare the collection of texts which needs to be domain-specific &

restricted.

1.1.1.2 Sentence Level

Sentence level SA determines the sentiment for every sentence separately [17]. It is
the method of determining the polarity of a whole phrase without treating every
aspect as a separate case and providing an opinion at the sentence level. It is critical in
this form of sentiment analysis to determine if the objective phrase is subjective or
objective as quickly as feasible, and to determine if a common opinion of the
statement is optimistic or pessimistic for objective statements. This type of SA is
generally impacted by the sentence's surroundings and is highly important for apps

that interact with Twitter posts, Fb posts & replies, brief communications, and so on.

1.1.1.3 Phrase Level

Phrase level Sentiment detection are also conducted, where evaluative terms would be
extracted at the phrase stage&categorized. Each sentence may possess multiple or
individual attributes. This may be beneficial for item feedback through numerous
phrases; thus, an individual component is termed in a statement. In recent times, it has
widely emerged as widely explored area of research. Whereas document-level
detection concentrated on classifying the whole word as objective, (positive or
negative), in this case, sentence-level analysis seems to be multi beneficial due to a
file comprises the pair of favorable and unfavorable remarks. The most fundamental
basis of language is the phrase, and its antagonism is closely connected to an
objectivity of the slogan or words in which it occurs. A statement comprising the
descriptive word is usually an objective statement. Furthermore, the phrase selected

for expression symbolizes a user's physiological qualities, such as age as well as
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gender, as well as its motivation, social position, and so on. As a result, phrase is the

basis for text sentiment analysis [18].

1.1.1.4 Aspect Level

Aspect Level or Aspect Based Sentiment Analysis (ABSA) is concerned with
generating sentiment based on specific features or characteristics of an item
depending on feedback. Aspect level is a quite well Sentiment analysis methodology
that focuses with establishing the polarities for a specific product aspect. To extract
the characteristics (opinion targets) & related opinion words from the provided
opinions, the SA process must be built on aspect level. ABSA is comprised of 3
important stages: identification, polarity classification, &consolidation. Aspect
identification is an important step in ABSA since it is accompanied by sentiment
computation. Factors could be searched directly or by utilizing default implicit
features. ML & NLP methods are utilized to retrieve attributes from a word. ABSA is
specifically usual in item feedbacks or resort ratings since it aids feedback publishers
pinpoint that have numerous crucial components that are significant to individuals and
assist them in rectification features that consistsa negativity. This is beneficial to both
producers and customers. The collected polarity could differ if they analyse the
sentiment values depending on their positiveness or negativeness. Aspect-level
sentiment analysis is difficult to extract since it is difficult to determine the specific

feature (implicit or explicit) then categorize as per determination.

Therefore, complex methodologies like LSTM, Bi-LSTM, or pre-trained models like
BERT and GPT-2 can be employed to accomplish a given task. The experts reject
utilizing vanilla RNN because it possesses different problems like vanishing as well
as expanding gradient based optimization. Finally, attention-based methods have been
employed in factor recognition. During factor diagnosis, the extracted factors'
antagonisms are allocated. There are multiple techniques to completing the work.
Machine learning algorithms or a human may be utilized. There are numerous
approaches to accomplishing tasks. Machine learning approaches or a linguistic-
reference method can be applied. Later allocating the antagonism to the feature, a
consolidation value could be produced to establish the statement's entire antagonism.
The entire sentiment of a phrase is established by either rigid or mild polling. To
gauge customer suggestion decisions, customer sentiment is evaluated through

qualitative ratings, and consideration of cultural factors [18].
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Explicit and Implicit Reviews

Users can post item reviews either openly by identifying the elements & their opinion
or implicitly by using metaphors or words regarding the features and their opinion
terms. The Aspect Level SA method categorizes reviews depending on their
viewpoint orientation, notably Explicit Reviews & Implicit Reviews. Explicit reviews
are those in which the reviewer openly mentions the good, bad, or neutral features of
the item. Some users could post the review covertly, which is known as an implicit

review [19].

1.1.2 Approaches for Sentiment Analysis

Sentiment analysis is carried out by utilizing the procedures indicated in Figure 1.2:

Dictionary — based
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Fig. 1.2 :Sentimental Analysis Approaches

1.1.2.1 Lexicon — Based Approach
Lexicon-based method assesses if a document is favourable or negative depending on
the proportion amount of words it includes that are classed as positive or negative.

This method of sentiment classification involves comparing text features with a
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sentiment lexicon that has a pre-defined sentiment value. Those sentient lexicons are
frequent opinion words that have previously been defined with a positive or negative
value based on their polarity and are recorded in a lexicon. The final value is
calculated after incorporating all of the text aspects; if a positive value is acquired
from the entire text, the text is categorized as holding positive polarity; if a negative
value is acquired from the entire text, the text is defined as containing negative
polarity [20]. Lexicon-Based Sentiment Classification has two subcategories. They

are as follows:

e Dictionary — based method

e Corpus — based method

Dictionary- Based Method

A lexicon of synonyms & antonyms of phrases is utilized in the dictionary-based
technique to generate a collection (count) of lexicons that could be employed for
sentiment classification to determine the polarity of an ambiguous word. First, a
collection of opinion words with positive & negative polarity is compiled. The
collection of words is expanded in the second phase by examining the dictionary for
opposites & meanings of the terms. As a result, a final set of lexicons is generated.
This vocabulary collection is utilized for sentiment classification, which classifies &
determines the polarity of the new document. Word Net, for example, is a lexicon that

is employed to create a lexicon SentiWWordNet [21].

Corpus-Based Method
Domain-specific dictionaries are created using this method. The method begins with a
set of opinions then expands to incorporate other relevant keywords using statistical &

semantic techniques. The corpus-based method is divided into two types:

Statistical Based Approach

Statistical approaches are utilized in this technique to find relevant keywords for the
seed opinion words. For instance, to find relatively similar terms, Pointwise Mutual
Information (PMI) is employed. Whenever a new phrase is met, the polarity of the
new phrase is determined by multiplying its PMI value by the collection of seed
words [22].
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Semantic Based Approach

Similar polarity is given to terms that are conceptually near to one other in this
method. The algorithm begins with a collection of opinion words, and the list
increases by obtaining opposites & meanings for those seed words. The polarity of a
fresh phrase is determined by evaluating the relative amount of favourable and

unfavourable terms in the collection of opinion words [22].

1.1.2.2 Machine Learning — Based Approach

In this technique, Sentimental Analysis is performed utilizing Machine Learning
algorithm, which entails understanding the processes of classification from existing
data defined as training data & then predicting the unlabelled data referred to as test
data for sentiment classification. There are two different kinds of ML approaches
[23]:

» Supervised learning

» Unsupervised learning

Supervised Learning

This is a directed approach that entails learning from labelled prior data, i.e. the
training data contains examples of data with predetermined favourable or negative
polarity, and then utilizing this information to forecast the test data for SA. For
example, there are supervised learning classification algorithms are Naive Bayes,
SVM, DT, RF, and so on [23].

Unsupervised Learning

This is an unintended strategy that entails learning from unlabelled historical data, i.e.
the training data has examples that do not contain previously known polarity, but it
attempts to learn on its own, i.e. by clustering equivalent occurrences of data termed
as clustering and Understanding latent information in unlabelled data and predicting
test data for Sentiment classification based on this ability. Unsupervised classification

techniques include K-means clustering, PCA, SVD, and so on [23].

1.1.2.3 Hybrid Approach

The mixture of ML and lexicon-related methods for SA is recommended to as hybrid.
The hybrid method is frequently employed, with sentiment dictionaries it performing
asalientunit in the large number of methods. SA is a hybrid method to polarity

detection which involves the pair of quantitative & knowledge-based approach [24].
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1.1.2.4 Other Approaches

Transfer Learning Approach

Transfer learning (TL) is an advanced Al method where a previously trained
algorithmutilises its wisdom obtained to transmit to a trend method. The
comparability of data, division, & activity is utilized in transfer learning. The prior
trained aspects are utilized quickly by the trend method that does not necessitate
additional training datum. The method may be fine-tuned to a new challenge using
training data. This method could be employed to transfer knowledge from one subject
to the other. This technique has enhanced in fame as a TL approach because it
generates elevated accuracy &results when using much limited time for training than
training a recent method from beginning. The transfer learning approach further
divided into 3 types which are depicted in Figure 1.3 [18].

Parameter Transfer

technique
Transfer Learning ‘( Instance Transfer
techniques 'L technique
Feature-
Representation

Transfer technique

Fig. 1.3 : Types of Transfer Learning approaches

Parameter-Transfer technique

The parameter-transfer approach makes use of the sources and destination domains'
parameter sharing models. Researchers use the parameter transfer approach to
transmit trained model parameters from a huge amount of datasets to the objective
job. Word2Vec, a basic transfer technique simply for the initial layer of a model, has

numerous applications in the parameter-transfer technique deployed to the NLP area,
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which has a significant influence in reality and is employed in several advanced
devices [18].

Instance-Transfer Technique

The data exchange of the source & destination domains is referred to as the instance
transfer technique. Re-weighting allows it to be eliminated from the source domain. It
allows information from the target domain to be updated by samples from the tagged
source domain [18].

Feature-Representation-Transfer technique

The feature-representation-transfer approach requires that the source and destination
domains contain some crossover aspects. It is important to feature translate the data
from the two sectors into a common feature space before doing typical machine
learning. This technique is more extensively utilized & works well in many NLP

applications since it has fewer criteria for similarities among the two domains [18].

1.1.2.5 Comparison of Lexicon-Based and Machine Learning-Based Approach

The lexicon-based technique has a benefit over the ML method in that it does not
necessitate previous training or adaptable training. It takes lesser time to classify data
than a machine learning-based technique. The drawback of the lexicon-based
technique over the machine learning method is that it needs management of the
dictionary corpus, while the machine learning approach does not. The performance of
the ML technique outperforms that of the lexicon-based approach because the ML
technique solves the lexical approach's drawback of performance deterioration, it is
employed for classification in the suggested method. The accurate allocation of
feature extraction, feature selection approach, creating a classifier, and proper
interpretation of the input into appropriate class, i.e. in positive or negative polarity,

are all challenges for ML techniques.

1.1.3 Importance of Sentiment Analysis

Sentiment Analysis is an effective marketing technique that allows product executives
to recognize the thoughts of their customers in their marketing initiatives. It is a key
aspect in item or brand identification, consumer loyalty, consumer happiness, the
efficacy of marketing and advertising including product adoption. Learning customer
psychology may assist managers & customer success managers in making more
precise changes to their product portfolio. Emotion-based marketing is a broad word

that includes emotional consumer responses including “positive,” "negative,"
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"neutral,” "uptight,” "disgust," "frustration," as well as others. Sentiment analysis is
classified into two types. One section is for specific customer service attributes that
are based on how consumers utilize the item. This second section covers the item's
attributes in the perspective of the experience of customer service. For example, an
item could have great reviews in one consumer group but bad reviews in the other,

indicating inadequate item or service support.

Product SA necessitates a thorough understanding of how buyers feel. Keywords &
terms regularly utilized in customer support calls might disclose information about an
item or brand. Utilizing feedback from customer’s tools, a marketing manager or
customer success representative could readily explore negative & positive terms
utilized in product reviews, indicating concerns with product assistance. Similarly,
employing particular keywords connected with product marketing, which including
"how to generate more sales™ or "earn more money,” might disclose marketing tactics.
In addition to recognizing & estimating the efficiency of an item roadmap, sentiment
analysis may indicate consumer satisfaction if customer service, item use, small
problems, & other factors are either strong or weak. Several consumers are unhappy
of product assistance after they have bought a product. But, strong consumer service
may inspire consumers to buy items from a firm even when the item is suffering
unavailability or other troubles. Understanding that sentiments impact consumer

decisions that sentiments assist item managers in improving consumer service tactics.

1.1.4 E-Commerce Recommendation Systems (RSs)

Large e-commerce sites like Amazon.com, eBay.com, etc are still the greatest
instances of huge recommender system implementations. Items are often
recommended depending on sales, user feedback, and an examination of the

consumer's prior purchases [25].

1.1.4.1 Function of E-Commerce Recommender System

RSs have a significant influence on both consumers & e-commerce suppliers. But, the
reasons for e-vendors & consumers to adopt RS may differ. One of the primary reason
e-vendors implement digital commerce RS, for example, is to improve the quantity of
things sold. By delivering highly personalized services, RSs reduce the issue of data
overload & assist consumers in choosing a more suitable product. Researchers

characterize the motives for service providers to introduce RS to clients as follows:
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Acceptance assists in increasing conversion rates. The basic purpose of
establishing an RS in e-commerce is to raise the conversion rate especially to be
capable of selling more suggested goods than are typically sold without any form
of RS [25].

Accuracy leads to increased user pleasure. One of the primary responsibilities of
RS is accuracy. If a customer thinks the recommended products useful &
engaging, the probability of approval is high [25].

By delivering personalized service, RS enhances customer loyalty, which
promotes conversion rates. As a result, regular consumers' choices will be simpler
to forecast, increasing the accuracy of recommended goods. Furthermore, in order
to acquire new users' loyalty, the system must be able to detect new customers &
properly deliver services [25].

RS assist in the sale of more different commodities. One of the reasons that the
user appreciates using the RS is that it recommends various related goods. As a
result, variation boosts customer loyalty and the amount of various products being
sold [25].

1.1.4.2 Recommender System Algorithms

To analyse the advancement of e-commerce RS, we should first evaluate the primary

state recommendation approaches, which including Content Based, Collaborative

Filtering-based, & hybrid methods, as shown in Figure 1.4.

Recommendation
System algorithms

A 4 \ 4 A \ 4

Content-Based filtering Collaborative Filtering — . Social Network-based
% : Hybrid recommendation 5
recommendation based recommendation i 5 recommendation
: : techniques :
technique technique techniques
Memory based Model based
algorithms algorithms

Fig. 1.4 :Recommendation system algorithms
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Content-Based filtering recommendation technique

The Content-Based (CB) filtering suggestion approach suggests things relevant to
those bought previously by the consumer. The CB recommender approaches'
difficulty is analysing the quality of the products liked by a certain customer to
establish the customer 's choices. Two strategies are often employed to create

suggestions [25].

» Employing conventional data retrieval approaches such as cosine similarities, TF-
IDF, and LDA.
» Utilizing modern ML techniques like Nave Bayes, vector support machines, and

decision trees.

There are just a few restrictions to content-based filtering recommendations:
Overspecialization occurs whenever a recommender is unable to suggest unexpected,
yet acceptable things; soliciting consumer feedback occurs whenever the
recommendation performance can only be enhanced with additional historical data
from the customer. For instance, if a consumer purchases, reviews, or writes

comments on an item [25].

Collaborative Filtering based recommendation technique
Recommender systems depending on Collaborative Filtering (CF) propose a product
for a specific consumer depending on things formerly liked by the other consumers.

CF techniques are classified into two types:

% Memory-based algorithms — The recommendations are depending on the
opinions of the closest neighbours. A consumer gets suggestions that are
comparable to those he evaluated before in the item-related CF technique. In the
user-related CF method, suggested goods are depending on comparable
customers. Pearson correlation coefficient and cosine resemblance metrics may be
utilized to determine the similarities among customers or things. Empirical
evidence shows that the item-based CF method surpasses the user-related method
[25].

% Model-based algorithms- SVD, tensor factorization, and Bayesian Networks
(BN), produce recommendations by examining hidden characteristics in customer
reviews or by developing a model to anticipate the most desirable product that a
consumer may like to buy. CF-based approaches are commonly employed in the

development of e-commerce RSs. On the other hand, CF faces issues which
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including cold start, scalability, & data sparsity. Data sparsity is defined as a low
percentage of rated things relative to the total amount of products. A cold start
issue arises when there are fresh customers or items with limited history activity
[25].

Hybrid Recommendation Techniques

In order to minimize restrictions including the cold-start problem, hybrid
recommendation approaches incorporate two or even more recommendation
techniques, which including CB & CF-based methods. Weighted, switching, mixed,
cascade, etc are the methods for creating a new hybrid RS. Statistical approaches
which including NN, BN, clustering, hidden features are commonly used in hybrid
filtering. Although hybrid methods provide an alternative for several conventional RS
methods, they need more knowledge and work to deploy [25].

Social Network-based Recommendation Techniques

Social network-based (SN) recommender approaches employ data from the social
networks, such as consumer preferences or social buddy connections, to increase
recommendation accuracy & solve significant difficulties, such as cold-start & data
sparsity issues. This strategy is dependent on the idea that social partners have similar
interests. By analysing customer ratings, SN generates community-based suggestions.
SN generates community-based recommendations by comparing ratings and reviews.
Bayesian networks & neural networks are examples of probabilistic approaches used

in SN recommender systems [25].

1.2  Background

Facts are certainly crucial in real life for people or companies to reach decisions or
make judgments. While facts are important, attitudes and opinions are as important.
Human conduct is heavily influenced by their unique emotional state & opinions,
which including approach, mood, or sentiment. Not just human behavior, but also the
decisions we make, may be influenced by the observations and beliefs of others as
expressed in the form of their opinions. Even though not all persons are expected to
become arrogant equally by ideas, opinions, & actions, perception is among the
fundamental features of all social creatures. Because of financial & social
considerations, some companies and people are thrilled by the feelings of others.
Others' feelings can easily manipulate people's opinions about their belongings. As a

result, "what the other people may think™ has become an important factor in decision-
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making. As a result, it was critical to look deeply into people's feelings about a certain
topic of interest. People now have the ability to convey themselves digitally as
internet usage has increased. The research to do sentiment analysis have become

much more blooming as the number of opinions expressed internet has increased.

Prior internet opinions, people utilized to communicate their thoughts by word-of-
mouth. People frequently speak more about things they purchase from friends or
family. They also consider these evaluations while making their individual purchases
or recommending something to another person. The development of websites that
focus user-generated material allows individuals all over the world to submit their
opinions or views on a variety of topics. The internet technology has transformed
word-of-mouth recommendations into broadcast communication. Online opinions in
the form of reviews, comments, & ratings provide a chance to learn about and make
decisions based on the attitudes and emotions of individuals who are not linked to one
another. It is now quite simple to exchange emotions and observations on the internet.
It has become quite simple to communicate sentiments on the online and watch other
people's ideas, resulting in the development of an increasing amount of data
comprising opinions in multiple kinds which including online reviews, blog entries,
forum conversations, as well as various social networks. Any data containing
unfavourable or positive claims about the real product or the production plant might

have an impact on the firm's profit or sale margins.

1.3  Challenges

Sentiment Analysis presents a number of difficulties, ranging from processing
expense to unstructured writing as well as the prevalence of lexical variants. Figure
1.5 depicts the challenges of SA.

Challenges of SA
Structured Semi-structured Unstructured
Sentiments Sentiments Sentiments

Fig. 1.5 :Challenges of Sentimental Analysis
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1.3.1 Structured Sentiments

Formal sentiment review provides structured feelings that they are mainly
concentrated on formal concerns which including books, research, etc. Since the
writers are specialists, they provide ideas or views about scientific or actual issues
[18].

1.3.2 Semi-Structured Sentiments

Semi-Structured Sentiments are intermediate sentiments among structured &
unstructured sentiments. These need an understanding of several feedback-based
problems. The writers describe the merits and shortcomings of this approach

individually, and the pros & cons portions are often consisting of huge phrases [18].

1.3.3 Unstructured Sentiment

Unstructured Sentiment is one of the unrestricted& casual compositionway where the
author is not bound by eachrestrictions. The text may have numerous phrases, every
one of which may contain both merits and drawbacks. For instance, Unstructured
reviews provide additional opinion data than their formal equivalents. A property that
is stated clearly: If a feature appears in the segment/chunk of a review phrase, it is
considered to be an item’s explicit feature. For instance, the visual in the part is
fantastic. The picture is a prominent feature. An implicit feature of an item is one that

is not expressly listed in the review portion but is assumed [18].

1.4 Applications

Sentiment analysis has several uses, including analysing consumer opinions and
customer psychological health depending on social media comments. Meanwhile,
technology advancements such as Big Data, 10T, & Cloud Computing have expanded
the scope of Sentiment Analysis applications, enabling it to be applied in nearly any
field. Figure 1.6 depicts a few of the most often utilised applications in sentiment
analysis. The following are some of the most important fields or sectors in which

Sentiment Analysis is used [18]:
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Fig. 1.6 :Applications of Sentimental Analysis

1.4.1 Business Analysis

Sentiment analysis in business analytics has various advantages. Firms may also use
sentiment analysis information to enhance items, investigate customer comments, and
design a new marketing approach. A most common application of sentiment analysis
in business intelligence is to evaluate client opinion of goods or services. But, these
research aren’t restricted to manufacturers; customers can utilise them to analyse
things and make better educated purchases. Customers can also utilise them to
compare products and make better informed decisions. For the past eight years,
Researchers have been providing meal evaluations on Amazon.com. Where. Emotion
lexicon divides them into 8 emotions & 2 states (positive & negative). In order to
detect consumer behaviours and risks, as well as to improve customer satisfactions,

researchers discovered that the SA could be utilized [18].
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1.4.1.1 Product Reviews

The quantity of items supplied and consumer reviews are increasing as the e-
commerce industry grows. One of these is sentiment analysis, which can assist
consumers to select better items. Product reviews are subjected to word or aspect level
sentiment analysis. Sentiment analysis could be used to assess what customers
consider about a company's current product after it has been launched, as well as to
examine reviews and comments. Keywords for a certain product aspect could be
selected, as well as a sentiment analytical method could be trained to recognise&
assess the required data [18].

1.4.1.2 Market survey and Opponent Analysis

Market survey, along with brand image monitoring & customer opinion analysis, is
likely a most popular sentiment analysis application. The goal of sentiment analysis is
to evaluate who is rising in popularity amongst opponents as well as how marketing
initiatives differ. It might be used to create an in-depth picture of a brand's as well as
its opponents’ customer bases from the bottom up. Sentiment analysis might gather
information from many sites like Twitter, Facebook, & blogs, give practical results,

and effectively handle business intelligence challenges [18].

1.4.2 Healthcare and Medical Domain

The medical domain is the most popular area has recently used sentiment analysis.
Information are gathered from a variety of sources, including questionnaires, Twitter,
blogs, news stories, reviews, and so on. This data is then evaluated for a variety of
purposes, including regular analysis & investigation of latest clinical updates. Domain
specialists are continually investigating new applications for sentiment analysis as
well as other NLP applications. This application assists healthcare providers in
collecting and analysing patient moods, epidemics, adverse medication responses, or
disorders in order to enhance health services. Some authors highlighted the difficulty
in employing sentiment analysis in health care due to the domain's particular and
distinct terminology. Twitter posts about patient experiences can be used to
supplement global health analysis. With Twitter's Streaming API, they created over 5
million breast cancer-related comments over the course of a year. The comments were
categorised using a typical LR classifier as well as a CNN model following pre-
processing. Positive treatment experiences, gaining public support, & raising public

knowledge were all associated. [18].

FACULTY OF ENGINEERING Page 17



CHAPTER-I INTRODUCTION

1.4.2.1 Reputation Management

Brand monitoring & reputation control are two applications of sentiment analysis in
various industries. Fashion firms, marketing agencies, IT firms, hotels, media, as well
as other organisations benefit from assessing how users evaluate their brand, item, or
service. The sentiment analysis tool offers additional diversity & intelligence to the
depiction of the brand and its items. It allows companies to monitor how their
consumers evaluate their brands & reveal specific facts about their opinions. Identify
trends or developments, and pay more attention to the presentations of experts.
Overall, sentiment analysis is also used to automate both the media surveillance
network and the security system that corresponds with it. Maintain an eye on the
brand's conversations & ratings across variety of social media channels is significant
[18].

1.4.3 Review Analysis

Sentiment analysis is widely employed within the entertainment realm whereas film,
programme, or short film comments can be evaluated to assess the audience's
reaction. This not only allows audiences to make smarter decisions, and also it helps
decent material obtain popularity. Sentence level SA is often utilised in this area to
properly estimate the total sentiment of reviews submitted. The tourism industry has
attempted to increase customer's experience by establishing machine learning as well
as online customer recommendation systems depending on smart, data-driven
decision-making methods. It has also been discussed whether human activities should
be categorized as either optimistic or negative reliant on online feedbacks posted by

useful consumers [18].

1.4.4 Stock Market

Stock price prediction is an example of the areas of sentiment analysis. It is able to do
so by examining current stock market data & forecasting stock price movements. Data
may be gathered from a variety of sources, including Twitter, news articles, blogs,
and so on. Sentence level sentiment analysis may be performed on these words, later
that the total polarity of letters of news from a certain firm will be determined. Good
news tends to drive an upward trend, while negative news drove a reduction. Bitcoin
as well as alternatevirtual coins are linked to Block chain, a unique technology.

Members in the block chain network use peer-to-peer voting procedures to validate
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digital transactions. However, studies that use SA to the field of block chain

technology were always rare [18].

1.4.5 Customer Feedback

Integrate and evaluate every user input from call centres, emails, surveys, chats, as
well as the web. Sentiment analysis will enable data classification and organisationfor
the purpose of uncoverrecents including recurring problems and concerns. Sentiment
research might help find a specific client group and then construct a value offer, both
of which are vital aspects of a profitable operation [18].

1.4.6 Social Media Monitoring

Sentiment analysis of social media information analyses customer sentiment 24/7 a
day for 7 days per week, in actual-timewhilewhatevernegative begins to propogate.
Thus allowing for a quick response or image strengthening when positive reviews are
received. This also provides constant, trustworthy information on clients, allowing the

decision-making process to follow growth from season to season [18].

1.5  Objectives

e To obtain a precise recommendation of products by assessing the product reviews
posted by the customers, a new opinion analysis framework is created.

e In order to enhance classification execution, the Word Embedding Attention
(WEA) strategy is introduced in the Bi-directional Long Short Term Memory (Bi-
LSTM) method.

1.6 Problem Statement

e Because of the fast rise of electronic commerce, research on online evaluations
has become a well-established area. However, unstructured big data through
online reviews has both harmful and beneficial effects on customers.

e The fusion of features creates overfitting technique and irrelevant features that
impacts the classification execution of the suggested method.

e Before purchasing a product, more number of users frequently checks the online
reviews. As a result, early reviews on before purchase have made a huge impact

on product sales.

1.7  Motivation
In recent years, the number of User-Generated Content (UGC) has increased

considerably because of the simple accessibility of internet. This UGC has the
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greatest impact on the e-commerce industry since consumer opinion, feelings, product
ratings, or comments in the type of online user reviews all have an influence on the
development of any firm's operations. They also assist customers in deciding whether
or not they will purchase an item. However, if a buyer checks only a few comments
out of thousands, he or she could acquire biased and fail to make the appropriate
selection. As a result, consumer sentiments, which constitute a significant piece of
data, should be appropriately analysed& handled. However, manually analysing those
thousands is laborious. However, physically analysing large numbers of reviews is
challenging. For this reason, sentiment analysis is being used, which is an analytical
field of research that systematically understands the sentiment, feelings of the
consumer from internet user generated content as well as classifies/predicts the
consumer reviews as positive, negative, or neutral. The study's objective is to
investigate different sentiment classification learning algorithms in order to develop

more efficient methods to utilize this customer data.

1.8  Description of the tool

Python is a general-purpose, high-level scripting as well as programming language.
Its model concept emphasis code readability through using extensive indentation.
Python is garbage-gathered& dynamically typed. It allows for a vast variety of
programming techniques, involving procedural, object-oriented, as well as functional
programming. Due the extensive standard library, it is simply defined as a "batteries
included” language. Guido van Rossuminitiateenhancing Python as analternate
towards the ABC computer language in the 1980s, and it was really launched in 1991
as Python 0.9.0. Python 2.0, which was launched in 2000, appendedtrend capabilities
which including list comprehensions, cycle-detecting garbage collection, reference
counting, as well as Unicode support. Python 3.0, established in 2008, represented
amajor update that did not maintain backward-compatibility with former versions.
Python 2.7.18, published in 2020, was the final Python 2 version. Nowadays, Python

is placed as one the top programming languages.

1.9  Organization of the Thesis
The emphasis of the thesis's focus on classification of customer review using
sentimental analysis in the E-commerce websites. This thesis is presented with the

following general arrangement,
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In Chapter 1, the overview of Sentimental Analysis is provided. It provides a
concise overview of the types of SA, various method used for SA, applications,
challenges, motivations, background and tool description.

In chapter 2, An overview of the literature on the ideas and difficulties of
Sentimental Analysis is presented. A thorough literature review of various

methodologies also presented.

In chapter 3, A new opinion analysis framework is created for precise
recommendation of products by assessing the product reviews posted by the
customers. By performing quantitative as well as comparative analysis, the proposed
model produces a well-defined results This section also offers an extensive summary

of the experimental results.

In chapter 4, WEA-BILSTM model is applied on the Amazon dataset for the
sentiment analysis. The WEA-BILSTM model has higher efficiency for less number
of training data due to model uses CNN feature extraction for classification. This

section also offers an extensive summary of the simulation’s results.

In chapter 5, it provides a short overview about the complete work and its
future progress. Contributions must be enlarged, as well as achievements must be

calculated at the end.
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