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Abstract- People like to consume content by downloading it from the internet, together with contribution and creation of new
content, thanks to the growth of social networks and the Web. People also turn out to be more anxious to communicate and
impart their insights on the web with respect to everyday exercises or worldwide issues. Sentiment analysis and opinion
mining are rapidly evolving as a result of the rapid growth of web-based platforms such as Facebook, Reddit, Twitter, and
others. This is from the world of data mining and NLP, especially in the mining of web data and the mining of texts. Why
has sentiment analysis been more popular in recent years, which is also known as opinion mining? Whenever we attempt to
choose to buy an item, we are probably going to hear the thoughts of companions or family members and do a few overviews
before we buy the item. Opinions are now undoubtedly the main drivers of our behavior. The positive, negative, or neutral
polarities are consistently seen in the opinions. Opinion mining can be used to discover opinion polarity classification,
subjectivity identification, spam detection, and opinion summarization using emotional classification.
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I. INTRODUCTION

In this period of the computerized world, mining individual's assessment is pivotal to uncover the helpful bits of
knowledge and their conclusions with respect to a particular substance. It is a typical practice that with regards to
decision making, people like to search out other assessments. The growth of new media information makes
sentimental examination an important area to explore other people's judgments. Sentimental Analysis (also called
Opinion Mining) is a research discipline that examines people's beliefs, desires, assessments, perceptions, and
emotions, as well as their attributes and aspects.

For what reason do we need opinion mining? From the business point of view, proposal and assessment
on an item/product can be controlled by opinion investigation to the trader and the client. From the political point
of view, political individuals need political data to win the political elections, and knowing the polarity of vote
banks is crucial. From a public welfare point of view, sociopolitical opportunities that raise concerns and the
need to revise the public safety definition.

The study of sentimental analysis, also known as opinion mining, is used consistently mutually. The
sentimental research, though, is about determining branches with regard to whether the stuff is the good or the
bad opinion. While the study of subjectivity relates more to opinion mining; than whether a text or document
provides opinions.

Il. LITERATURE REVIEW

Examination of research sentiments plans to generate opinions from data collected in documents and
websites[1-6]. This analysis is utilized to survey client reviews of a product, proposal framework, or be it matters
of identifying with business activities. The reason for arranging estimations or suppositions is to distinguish and
do the polarity detection of different sorts of conclusions.

In comparison sentiment analysis is divided into two classes:
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Fig .1. Sentiment Analysis

438



Turkish Journal of Computer and Mathematics Education Vol.12 No.9 (2021), 438 - 447
Research Article

1) The semantic orientation of terms and phrases is expected to decide the polarity of a record, according to
Lexicon Analysis. Implementations, on the other hand, refer to lexicon research and represent little thought
regarding the context under consideration.

2) In order to explore text orientation, machine learning includes the construction of models from labeled testing
datasets. Studies on the sort of subject are conducted for this type of system.

The two ways of performing analytical sentiments approaches are lexicon-based and machine learning
techniques.

There are three key layers of goal review in opinion mining: document, sentence, and aspect level. Aspect-based
sentiment analysis is more systematic than sentence-based and document-based sentiment analysis across the
three layers of sentiment analysis.

SENTIMENT ANALYSIS
OPINION MINING EMOTION MINING

EMOTION DEECTION
POLARITY CLASSIFICATION POLARITY CLASSIFICATION

gE,:"‘IMMiE:—gAC:I!IIgIT EMOTION CLASSIFICATION
CAUSE DETECTION

According to the authors of [7-11], sentiment analysis can be applied to the phrase level rather than the document
level to calculate the polarity of sentiments for each term and the results of these techniques can be a better
sentiment towards the product. According to the authors of [12-18], they got satisfactory results by achieving
91% accuracy in aspect extraction and 93% accuracy in sentiment detection by automatically extracting aspects
from the available text and their corresponding orientation with no predefined aspect categories[19-21]. Their
model used two LSTMs for the task of aspect extraction and polarity detection respectively.

I11. PROPOSED SYSTEM

It's difficult to say which classification strategies would produce the best results based on the research done so
far. Various methods, based on a variety of methodologies and algorithms, have been tested and tried on a
variety of datasets, yielding varying results. As a result, a general framework for text sentiment analysis was
suggested, which uses an unsupervised machine learning approach, as shown in the figure 2.
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Fig.2 system Architecture

A. Data Collection
The text data is collected from various sources like HTML, PDFs, DOCX, etc
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B. Pre-Processing
At this point, text data is pre-processed with linguistic tools such as stopword elimination, speech tag component
(POS), tokenization, lemmatization, etc.

1. Tokenization

Tokenization is the process of breaking down a text stream into tokens, which are words, terms, or other
significant components. The aim of tokenization is to look at the meaning of individual words in a sentence. Text
data is nothing more than a text translation or a string of characters at the start. During the retrieval process of
data, words from the data set are required. As a consequence, a parser to manage record tokenization will be
needed. In this case, there are a few issues to be addressed, such as punctuation cancellation and assorted
characters including parentheses, hyphens, and so on. The primary motivation for tokenization is to find relevant
words. A number of issues may occur if abbreviations and acronyms are not translated to standard systems.

2. Discarding Stop Words
Prepositions, articles, and pronouns are examples of well-recognized stop words that are unlikely to help with
text mining. These terms are not needed for text mining applications since each text archive is associated with
them. These terms were omitted from the equation. We may use any collection of terms for this purpose. It also
eliminates text data and speeds up process execution. For instance, "are", "I", "you".

3. Transforming the cases
After that, all words that have been obtained are converted to lowercase letters.

4. Stemming
The aim of this procedure is to extract root words from the dataset's words. The idea is to obtain a root word to
avoid counting errors when extracting syntactic features. If we don't steam, the distance score from the grammar
highlight won't be 0. For example, if a pair of sentences have the same root word for both of their words but only
differ from a postfix, infix, or prefix, the distance score from the grammar highlight won't be 0.

5. Scoring Words
TF-IDF or TFIDF is statistical metric used to represent the importance of a term in a report or corpus when
extracting material. In text mining, this is commonly used as a weighting element. The TF-IDF values rise in
proportion to the number of times a term appears in an archive. TF-IDF is one of today's most well-known time-
weighting schemes, with TF-IDF responsible for 83 percent of the text-based proposal layout in the machine
library. The equations for these quantities are below.

Term Frequency, tf:
tf(t,d) = count of word t in the set of words d / total number of words in d

Document Frequency, df:
df(t) = occurrence of t in documents

Inverse Document Frequency, idf:
idf(t) = N/df

in case of a large corpus, the IDF value crashes, to avoid the effect we take the log of idf
idf(t) = log(N/(df + 1))

now a variation of tf-idf can be set which will be the right measure to evaluate how important a word is
any text or document:
tf-idf(t,d) = log(N/(df + 1))* tf(t,d)

where,

t ->term / word

d -> document / set of words
N -> count of corpus

C. Feature Extraction & Sentiment Detection
To build any robust classifier, feature extraction is a must when using machine learning approaches. The quality
of the model depends on the quality of features. During sentiment detection, reviews are examined for
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subjectivity. Sentences that contain subjective expressions are kept and those sentences that contain objective
facts are rejected.

D. Sentiment Classification
It is the heart of the system. For any text data that is pre-processed and on which sentiment detection has been
done, two approaches can be used when using machine learning i.e supervised learning and unsupervised
learning to classify the data.

E. Visualization

When the reviews are classified, the system output is presented to the user with the help of visualization tools
that visualize data in a variety of formats, including bar charts, line diagrams, pie charts, and other visual
representations.

IV. EXPLANATION OF THE PROPOSED MODEL

To begin with the classification of sentiments, we can further partition classification into semi-supervised,
supervised, and unsupervised learning strategies. Any algorithm that learns from the training dataset to
accomplish the ideal yield is known as a supervised learning process, while then again if the algorithm is left all
alone to discover and show the structure in the information that is interesting, then it is called an unsupervised
learning process. Semi-supervised learning processes are based on an algorithm that integrates both supervised
and unsupervised.

For the definition of opinion, we represent it as a quintuple as in formula:

(Ea' Aab' Oabcm' Hcrnm)

Where

E, — any entity ‘a’

A,p — ‘b’s aspect towards entity ‘a’

H, — any opinion holder ‘¢’

m,, — moment ‘m’ when opinions are shared

O.pem — “@’s opinion on ‘b’s aspect from holder ‘¢’ at moment ‘m’

Clustering and Evaluation

In this paper, we have proposed a framework that approaches the issue with an optimized clustering algorithm.
Clustering means assigning a list of items to a cluster because items are more identical to each other in a similar
cluster than to items in a different cluster. It is a key concept for the exploration of data and a typical tool for data
mining research. The correct algorithm and parameter settings for the clustering depend on the individual data
sets and the intended use of results. The data preprocessing and model parameters need to be adjusted before the
result is expected to have some ideal properties.

Types of clustering:

a. Hard Clustering: Either every data point has a location with a group or not in hard clustering.

b. Soft Clustering: In soft clustering, a probability or chance of this data highlight in such categories is
assigned instead of each data point in a separate cluster.

Clustering is a subjective topic which means that there are plenty of ways to do it. There are currently over 100
algorithms known for clustering. In our approach, we are using the centroid models.

The below images shows data before clustering.
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After Clustering the data looks like this. Different colors represent different clusters.
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Clustering algorithms in which the definition of similarity depends on the proximity of a data point in the cluster
core and are iterative in nature, are known as centroid models. One of the algorithms in this category is the k-
means clustering algorithm. The cluster number needed for this purpose must already be referred to in these
models, making it essential to be aware of the dataset beforehand. These models work to locate the local optima
iteratively.

The algorithm works in the following way:

1. First we take k points(means), which can be random.

2. We arrange every point to its nearest mean and we update the mean's directions, which are the
midpoints/averages of the things ordered in that means up until now.
After each iteration, we get k centroids with each point being assigned to its cluster. The cost function is defined

as- a summation of Euclidean distance of each point in its cluster center and this is summed over k clusters.
K

Cost = Z Z Dist(C;, x)?

i=1
3. We repeat this cycle for a given number of iterations and toward the end, we have our clusters.

KNN is a distribution-free statistic and lazy algorithm where there are no propositions on the basis of the
distribution of the database and there is no clear level of preparation prior to classification. The object is
organized by the votes of its neighbors and allocated to the most commonly used class of its k neighbors.

Again it should be noted that only machine-learning methodology is consistent with the current general
architecture.

V. RESULTS OBTAINED
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This algorithm was tested on reviews of the recent movies on IMDB. The links of the web pages are used to
grab the main review and rating from the website. For the testing purpose, 25 reviews each from four movies
(Tom and Jerry, Coming 2 America, Raya and the last dragon and Army of the dead) were collected and the
following results were found when creating 4 clusters. The system info was as given below:

System Info
0

10| Linux-5.4.0-67-generic-x86_64-with-debian-bullseye-sid

1| Python 3.7.6 (default, Jan 8 2020, 19:58:22) \n[GCC 7.3.0]

12 NLTK3.5

3| bs44.9.3

4 Pandas0.25.3

5| sklearn0.24.1

6 np1.20.1

u Pandas0.25.3

8 sklearn0.24.1

9] re2.2.1

The sentiments obtained can be observed from the following 3D plot.

=
=
e

MNewutral

EEZ=sw

0
10
20

"’bsf];,-L,E N w 0

.From the clusters formed we had the following observations:

1. On average all clusters had at least one positive sentiment and a positive score of more than 0.002143.
2. All clusters had at least a negative sentiment.

3. The highest score was 1.00 and the lowest was -0.99.
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Before prediction was made the total numbers of positive sentiments according to star rating were just 33% while
the rest were negative. After the model predictions were made, the positive sentiments rose to 45%.
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From the four clusters obtained each cluster was checked for its average, median, high and low values.
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All reviews from the training dataset were given a positive or negative sentiment based on their star ratings and
then their closeness was studied to the test dataset. If a star rating was 5 or more than 5 it was considered positive
or else negative. The dataset was split into 30% training data and 70% testing data. For each review its closeness
to positive, negative and neutral was calculated by the model and a score was associated to it.

Each review was then assigned a cluster for that text can be classified in clusters.

444



Turkish Journal of Computer and Mathematics Education Vol.12 No.9 (2021), 438 - 447
Research Article

After the model was executed, for each review we have the assigned sentiment and the predicted sentiment in the
output along with their closeness in being a positive, negative and neutral sentiment.

W N =0

V1. APPLICATIONS OF OPINION MINING

Opinion Mining is a valuable instrument in which public opinion or mood towards some company or party is
of importance for its effectiveness. Mining opinion takes into account the content of web pages, tweets, letters,
emails, and other streams of information to recognize continuing ideas that reveal consumer's optimistic or
unfavorable feelings. It helps you to find out what your customers want and what they do not like about your
product or service. Such information can be used to solve problems, boost customer support and organize new
efforts for the growth of any business. This allows you to develop goods and services that fit your needs and the
needs of your client. If you have the right software you can automatically conduct opinion mining on nearly any
kind of data that requires very little to no human involvement.

VIl. FURTHER DISCUSSIONS AND OBSERVATIONS

While technology is becoming more and more advanced, Al-driven models still remain imperfect. Part of the
problem is that there exists a ton of challenges faced when performing opinion mining, such as dealing with
spam, detecting fake reviews, and decoding sarcasm. People speak in diverse ways. They can speak in slang or
they can use an emoji to express their feelings. The internet and social media that we know today are actually
culturally and socially very complex and hard to decode. In our approach, we tried to solve this problem with
unsupervised machine learning techniques using clustering algorithms (K-means). The algorithm was
implemented based on the approach mentioned in the paper and all the processes (i.e, vectorizing the reviews,
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creation of tfidf matrix, assigning the cluster labels to the reviews, and others) were successfully performed. This
paper does not cover the semi-supervised learning process, as most examinations reviewed do not examine
classifications and explain extraction modules only.
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