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Abstract:

Machine Learning (ML) is an Artificial Intelligence (Al) approach that allows systems to adapt to their environment based
on past experiences. Machine Learning (ML) and Natural Language Processing (NLP) techniques are commonly used in
sentiment analysis and Information Retrieval Techniques (IRT). This study supports the use of ML approaches, such as
K-Means, to produce accurate outcomes in clustering and classification approaches. The main objective of this research
is to explore the methods for sentiment classification and Information Retrieval Techniques (IRT). So, a combination of
different machine learning algorithms is used with a dataset from amazon unlocked mobile reviews and telecom tweets
to achieve better accuracy as it is crucial to consider the previous predictions related to sentiment classification and IRT.
The datasets consist of user reviews ratings and algorithms utilized consist of K-Means Clustering algorithm, Logistic
Regression (LR), Random Forest (RF), and Decision Tree (DT) algorithms. The amalgamation of each algorithm with the
K-Means resulted in high levels of accuracy. Specifically, the K-Means combined with Logistic Regression (LR) yielded an
accuracy rate of 99.98%. Similarly, the K-Means integrated with Random Forest (RF) resulted in an accuracy of 99.906%.
Lastly, when the K-Means was merged with the Decision Tree (DT) Algorithm, the accuracy obtained was 99.83%.We
exhibited that we could foresee efficient, effective, and accurate outcomes.

Keywords: machine learning; k-means; logistic regression; random forest; decision tree algorithms.
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1. Introduction

An artificial model is fundamentally dependent on environment to enhance specific objectives (Injadat

software programs that can acquire, understand, and
decide concerning facts. Instead of simply obeying
a collection of preset instructions, the program has
the ability to find additional structures in data, identify
relevant shapes, and understand methods and activities
that enhance particular compensation. In other words,
artificial systems acquire knowledge through training
on vast amounts of information using various digital
techniques. Artificial Intelligence (Al) and Machine
Learning (ML) research also explore technologies that
connect with human experts in evolving and altering
physical and social situations. Primitive intelligent
machines had minimal decision-making independence
and assumed a stable work environment, performing
the same interventions for the same problems. However,
robotics has evolved to become an embedded device that
can detect its surroundings and operate within the global
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etal., 2021; Reno, 2023; Riverside, 2023; Zhang et al.,
2017). An intelligent model is everything that includes
a functioning, sometimes not exclusively particular, pc
with network access. Despite being sophisticated and
proficient in complex data and information extraction,
integrated systems often focus on activities related to the
web server. However, the evolution of digital networks
has influenced the utilization innovations and current
offerings of prominent social collaboration platforms. In
this context, the upcoming media plays an essential role in
improving the gathering and interpreting of large volumes
of data (Mata-Rivera et al., 2015; Sarker, 2021; Sheldon
& Wigmore, 2023) (Gao et al., 2017; Shah et al., 2020).
The advancement of digital approaches is unsurpassed,
and user-generated content must become an integral
part of daily life, particularly in institutions where most
technology is changing the way learners participate and
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cooperate (Abad-Segura et al., 2020; Benavides et al.,
2020; Tess, 2013). Communication networks’ processors
deliver detailed replies within a fixed period, and sales are
not executed within the preceding text but rather shown
by particular priority. It is important that these systems
meet stringent quality standards, including usefulness,
dependability, and accessibility (Golubic & Marusic, 1999;
Matt et al., 2015; Vial, 2019).

Several ML systems for Al are in use today, especially
in industries. Some require supervised learning, whereas
others require unsupervised learning. The Al movement
in this period has brought Al to global attention. A
subcategory is ML. There are two types of circles: circular
and square. We may feed the computer several kinds of
data, and supervised learning works with structured or
labelled data. Supervised learning applies what it has
learned from previous data to new data (fresh data).
We supply training data for the model, and the machine
guesses whether it is a circle or a square. This supervised
learning technique is utilized for subcategorization and
regression. Unsupervised learning employs unstructured
or disguised data and necessitates that the computer is
fed a range of inputs. Unsupervised learning evaluates
information before categorizing it; as a consequence,
following classification, In each group, we collect data that
is distinct from the others (Brownlee, 2016, 2019).

1.1. Comparison prediction method

We evaluate both supervised and unsupervised learning
processes, as evaluated by K-Means, and the predictions
approach created in LR, RF, and DT techniques, using
the procedures of these approaches. These algorithms
are used in clustering and classification strategies.
These techniques alone supported a fast, accurate, and
improved accuracy, precision, recall, f1-score, classifier,
prediction, and clusters.

1.2. Scope

Nowadays, many researchers work in 10T sectors, with
scientists seeking to better the innovative loT system. This
research enhanced and analysed several types of ML
techniques by creating a classifier built on static analysis
to identify sentiment exploration and IRT prediction.
ML algorithms can be used in every loT field, and still,
ongoing research needs to enhance sentiment analysis
and IRT. This study proposed an integrated approach for
improved sentiment analysis using IRT prediction model
accuracy, precision, recall, and f1-score used in different
ML algorithms.

2. Background

2.1. Classification, regression, and clustering
in machine learning

Classification is the systematic approach to grouping and
subcategorization systems dependent on fundamental
characteristics. In ML, there are various types of
classifications. Classifiers LR, RF, and DT Classification
systems involve prepared and classified data. Take,

for illustration, Figure 1. It shows many classification
elements used in various procedures.
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Figure1: Classification (Datavedas, 2018).

Although the association involving dependent and
independent variables differs amongst regression models,
linear and nonlinear regression techniques are focused
on supervised and unsupervised learning strategies
appropriately. It performs statistical problems.
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Figure 2: Regression Models.

ML approaches, both linear and nonlinear, use various
predictive features from multiple sources, as illustrated
in Figure 2. One common feature used in both linear
and nonlinear analysis is regression analysis, which
is the most frequent type of unsupervised method and
has several applications in a variety of sectors. Another
unsupervised method is clustering, which involves
isolating and processing information to identify distinct
groups or clusters within a dataset. By utilizing both
regression analysis and clustering, ML approaches can
effectively analyse complex data from multiple sources
and provide valuable insights for a range of applications.
The various clusters are shown in Figure 3.
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Figure3: Clustering (Abualigah et al., 2018).
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2.2. Literature review

The following are the traditional approaches employed for
sentiment classification. Jiangiang and Xiaolin (Jiangiang
etal., 2018) used DCNN to generate word embeddings
from large Twitter datasets using unsupervised learning.
The polarity of sentiment score was used to combine
these embeddings to create sentiment features for
tweets (Alharbi & de Doncker, 2019; Jiangiang et al.,
2018; Mansour, 2018). However, they did not extract
the relationship between the semantics and improved
feature information among words in the tweets. Ducange
and colleagues (Ducange etal.,, 2019) developed a
decision-making system to aid companies in managing
their marketing campaigns. The system computes
the reputation of brands and provides feedback by
analysing the digital marketing campaigns and reviews.
Sentiments of users are estimated based on positive,
negative, or neutral polarities (Bouazizi & Ohtsuki, 2018;
Ducange et al., 2019; Munjal et al., 2018). The approach
did not succeed in incorporating a sentiment analysis
aspect. Ohtsuki (Bouazizi & Ohtsuki, 2018) developed a
Sentiment Quantification method to analyse sentiments
and opinions from social media posts. The method used
multi-class sentiment analysis to detect the sentiment
polarity of users. The method used conventional multi-
class classification on Twitter datasets and assigned
scores to each sentiment (Bouazizi & Ohtsuki, 2018;
Ducange etal.,, 2019). However, it did not consider
sentiments across different polarities. In their study, Gao
et al. created an IAAT model to categorize sentiments,
which utilized an inverted index to be compatible with
search engines already in use (Gao etal., 2017). The
method’s speed was attributed to the quick insertion
and appending of operations. However, it proved to
be inadequate when confronted with diverse retrieval
constraints (Gao et al., 2017; Liet al., 2017; Mataoui et al.,
2015; Schiitze et al., 2008; Virmani et al., 2018). Bouazizi
and Ohtsuki devised a Multi-class sentiment technique
that employed both ternary and binary classifications. The
approach was flexible and could be used to categorize
texts into various classes (Bouazizi & Ohtsuki, 2017;
Hassan et al., 2017; Jiangiang et al., 2018). The method
selected features to execute sentiment classification.
Spider monkey optimization algorithm (Bansal et al.,
2014) is also a swarm-based algorithm benefiting from
the division and composition of spider monkeys in nature.
Kumar et al. introduced non-linear perturbation rate in
Spider Monkey Optimization (SMO) based on exponential
function (Kumar, Nayyar, etal., 2020), bag-of-features
(Kumar etal., 2021) and hyperopic function (Kumar,
Sharma, et al., 2020). Sharma et al. (2016) introduced
the concept of aging in SMO and considered individuals’
age. Munjal et al. proposed a model for opinion dynamics
(Munjal etal.,, 2017, 2019). Many researchers used
the Spider Monkey Optimization (SMO) technique for
optimiation and analysis (Bouazizi & Ohtsuki, 2017, 2018;
Igbal et al., 2019; Singhal, 2001).

Baig et al. investigated the efficacy of machine learning
(ML) techniques for predicting the academic success of
Higher Education Institutions’ (HEIs) students. Machine
Learning (ML), deep learning, Fuzzy C-Means, Multi-Lay-
er Perceptron (MPL), Logistic Regression (LR) and Ran-
dom Forest (RF) algorithms were investigated separately
and in combinations for predicting student achievement

in the classroom. These strategies were also assessed
using quantitative standards including accuracy, detec-
tion rate, and false alarm rate (Baig et al., 2023). Channar
et al. highlighted knowledge sharing factors in the High-
er Education Institutions (HEIs) (Channar et al., 2023).
Information seeking behaviour is changing dynamically
(Rahoo et al., 2019, 2020) and the information retrieval
patterns of the students and faculty members in Higher
Education Institutions (HEIs) are also change. Modern
technologies like Artificial Intelligence (Al) & Machine
learning (ML) promoted the effective use of Social Media
(Buriro et al., 2018) also in Information seeking/retrieval
in Higher Education Institutions (HEIs) (Memon etal.,
2020; Nagar, Kalhoro, et al., 2018; Nagar, Rahoo, et al.,
2018). Khan et al. conducted the performance analysis
of machine learning (ML) and data mining techniques for
anomaly detection in credit card frauds. Principal Compo-
nent Analysis (PCA), data mining, Fuzzy C-Means meth-
odologies, Logistic Regression (LR), Decision Tree (DT)
and Naive Bayes (NB) algorithms have been reviewed
and compared (M.Z. Khan et al., 2023).

Zaman etal. compared the comparative study of
Relational Database Management Systems (RDBMS)
and non-relational database management systems
i.e. Azure SQL and Atlas Mongodb NoSQL databases.
Loading time, response time, and retrieval time of both
Azure SQL and Atlas Mongodb NoSQL databases were
compared their speed, efficiency and performance were
monitored (Zaman et al., 2021). Khan et al. compared the
comparative study of Relational Database Management
Systems (RDBMS) and non-relational database
management systems i.e. SQL and NoSQL databases.
Both were compared in terms of loading, response,
and retrieval times to discover their smootheness,
efficiency and performance (M.Z. Khan etal., 2022).
Khan et al. applied the Artificial Intelligence (Al), Machine
learning (ML) and Principal Component Analysis (PCA)
to evaluated the performance computation between
K-Means, K-nearest neighbor (KNN), support vector
machine (SVM) algorithms. Authors have also presented
the simulations that show the estimated criteria,
parameters and efficiency with effective algorithms’
performance and state-of-the-art results (Khan etal.,
2022). Many organizations in Pakistan lags behind in the
optimization of operations (Arain et al., 2020; Kalwar &
Khan, 2020a)cost and process efficiency. Stitching in the
footwear is considered as the bottleneck of the production
because of the variability of operations in the different
articles (shoes by applications of Artificial Intelligence (Al)
& Machine learning (ML). The recent applied case studies
of Pakistani organizations in the context of optimization
by automation include procurement report (Kalwar &
Khan, 2020), routine report making (Kalwar et al., 2020),
purchase order (Kalwar & Khan, 2020b), acquisition
report (Kalwar & Khan, 2020), planning report (Kalwar
etal., 2021), Supplier Price Evaluation Report (M.A.
Khan, Kalwar, Malik, et al., 2021), material delivery time
analysis (M.A. Khan, Kalwar, & Chaudhry, 2021) product
mix & profit maximization (Kalwar, Khan, et al., 2022), and
order costing analysis (Kalwar, Shahzad, et al., 2022).
The demand management system at logistic centre of
civil aviation authority (CAA) Karachi by using VBA which
reduced 50% of working time (Chaudhry etal., 2021).
Kalwar & Khan saved Seventy-five percent (75%) of the
staff time which would have otherwise spent manually
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creating the procurement report was saved by automation
in operations. The process of generating the order costing
report was significantly faster after automation compared
to the manual technique, with a time reduction of 85.92%
(Kalwar & Khan, 2020b). More recently, the automation
was implanted at material cost comparative analysis
(MCCA) in an industry which resulted in 100% accuracy
and 72.20% time reduction in 58.51 minutes (Kalwar
et al., 2023).

2.3. Performance analysis

Python is a high-level scripting language mainly used for
programming and machine learning techniques, website
development, and databases. We utilized the Anaconda
Navigator ->Jupyter Notebook GUI framework. We used
Python to link datasets and perform K-Means, LR, RF,
and DT algorithms. The dataset is for amazon-unlocked-
mobile-reviews and telecom-tweets and prediction
based on user reviews rating. There are seven attributes
(columns) and 413840 tuples (rows) in this dataset. We
ran three separate programs, the first of which used
K-Means, and Logistic Regression (LR) techniques, the
second of which used the K-Means, and Random Forest
(RF) method, and the third of which used K-Means, and
Decision Tree (DT) procedure, and all of which utilized
the same dataset. On the personal computer, all of
these apps are running. The following is the computer’s
configuration:

» Second Generation Intel (R) Core (TM) i5-2520M
CPU @ 2.50 GHz.

* RAM of 4.00 GB.

» The system is a 64-bit operating system.
» Windows 10 (Home).

+ 500 GB hard disk.

3. Data collection

Collected data from the Kaggle website, which covers
a large number of machine learning datasets and the
dataset amazon-unlocked-mobile-reviews and telecom-
tweets. Previously, which has been used by authors
(Chugh etal.,, 2021). This dataset includes 413840
tuples and seven attributes—every attribute on behalf
of intelligent mobile specifications, tweets, and reviews
measures. With one target class which signifies
the status of each outcome separately and in this
dataset, a total of 290744 negative reviews results and
123101 positive reviews results (Kaggle, 2023). Table
1 briefly describes the characteristics and variables
included in the implementation dataset for this study,
which were Amazon-unlocked-Mobile-Reviews and
Telecom-Tweets-Dataset.

It also aims to explore data normalization, pre-
processing, simulation and induction requirements,
critical criteria, complexity issues, identified create post-
processing, simulations, system effectiveness, and the
most significant phases through processes described.
To begin with, facts are retrieved from the dataset.
After that data is prepared, the data is pre-processed
and standardized in the last stage. Table 2 displays the
cleaned and pre-processed dataset. Figure 4 depicts

Table 1: Actual Amazon-unlocked-Mobile-Reviews and
Telecom-Tweets-Dataset.

Product Name Elrlnd Price Rating
Name
"CLEAR. CLEAN ESN" Sprint EFIC
4G Galaxy SPH-D700*FRONT
CAMERA*ANDROID*SLIDER*Q Samsimg 19599 5
WERTY KEYBOARD*TOUCH
SCREEN
"CLEAFR. CLEAN ESN" Sprmt EFIC
4G Galaxy SPH-D700*FRONT
CAMERA*ANDROID*SLIDER*Q Samsimg 19599 4
WERTY KEYBOARD*TOUCH
SCEEEN
"CLEAR. CLEAN ESN" Sprint EFIC
4G Galaxy SPH-D700*FRONT
CAMERA*ANDROID*SLIDER*Q Samsimg 19599 5
WERTY KEYBOARD*TOUCH
SCREEN
"CLEAR. CLEAN ESN" Sprint EFIC
4G Galaxy SPH-D700*FRONT
CAMERA*ANDROID*SLIDER*Q Samsimg 19599 4
WERTY KEYBOARD*TOUCH
SCREEN

Review

Votes Class

Reviews
1 feel 5o LUCKY to have found this
used (phone to us & not used hard at
2ll), phone on line from someone who
upgraded and sold this one. My Son
liked his old one that finally fell apart
after 2.3+ years and didn't want an 1 Positive
upgrade!! Thank you Seller, we really
appreciate it & your honesty re: said
used phone I recommend this seller
very highly & would but from them
again!!
nice phone, nice up grade from my
pantach revue. Very clean set up and
easy set up. never had an android 0
phone but they are fantastic to say the
least. perfect size for surfing and
social media. great phone
Very pleased 0 Negative
It works good but it goes slow
sometimes but its a very good phone I o Negative
love it

Negative

the complex information graphically without K-Means
execution. Purple is the X value color circle, while yellow
is the second Y value color circle.

Table 2: Pre-processed Amazon-unlocked-Mobile-Reviews and
Telecom-Tweets-Dataset.

Product Name Brand Name Price Rating
0.151451 0.913760 0.953259  0.715392
0.743204 0.969356 0.461230 0.621011
0.216024 0.850044 0.313211  0.521588
0.266557 0.033443 0.383097  0.899824
Reviews Review Votes Class
0.446439 0.672079 0.644045
0.313483 0.608386 0.691252
0.556572 0.325855 0.288372
0.204689 0.089192 0.274413

Mixed Data Chat Information Retrieval Technique Amazon Reviews Unlocked Mobile Phones for Prediction

¥ Value Mixed Data

) 02 0 06 08 10
X Value Mixed Data

Figure 4: K-Means Earlier Execution Mixed Data Chart.
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3.1. K-Means Clustering Algorithm

Clustering is the most popular kind of unlabelled data,
having numerous applications and implementations in
several industries. It's The act of separating and handling
data on behalf of a pc, and It’s the collection of information
that outcomes from this technique. Every cluster is allotted
unique identifier (ID) values. The unsupervised K-means
technique is an ML method. This approach classifies data
as either mixed or unstructured. The dataset initiates with
the first group with specific randomly average scores,
which serves as the starting point for each subsequent
group. It then repeats computations to enhance the
location of the intermediate values (Dabbura, 2018). The
K-means algorithm operates on the following fundamental
principles:

Measure the number of K clusters.

2. Calculate the centroids by sorting the collection and
then randomly choosing the centroids’ K values.

3. Identifying cracks once there is no development
within the centroids. In the other sense, the method
of clustering data continues unaltered.

4. Determine the number of patterned lengths between
the information’s focal facts and all centroids.

5. Identify each data item by indicating the closest
correct number (centroid significance).

6. Calculate the sum of all data emphases allocated
towards each group to get the cluster centroids.

7. End.

Those were some scientific splitting methods and
expressions applied to every program. This approach is
based on categorization, like the Euclidean, Manhattan,
and Hamming measures. Some of these approaches are
as follows:

k
Euclidean Z(xi —yi)2
i=1
k
Manhattan Z [xi — yil
i=1
Minkowski

k
(Z(Ixi - yil)q> 1/q
i=1

We incorporated a standardized collection in this
pre-processing and used it to create mixed data
representations. K-Means is a method for filtering and
preparing large datasets to improve comprehensibility
while eliminating data redundancy. K-Means was used
to identify two clusters. K-Means clustering is a fast
approach in which each piece of information is assigned
a mathematical probability or possibility score indicating
whether it corresponds to that cluster. It accomplishes this
by successively generating new statistically independent
values that enhance variance. This logic was instantly
applied in the proposed matrix to form a membership
matrix displaying the degree of connection between
the sample and each cluster. This approach employs
a clustering technique, as evidenced by the centroid

clustering values, the K-Means algorithm, and a ten-
dimensional dataset. The amazon-unlocked-mobile-
reviews and telecom-tweets dataset include one column
cluster. It's explicitly defined as an eight-dimensional
dataset, with two features based on user reviews rating,
dataset pre-processing values, and one feature target
property cluster number (see Table 3). The K-Means
Clustering Centroid Value briefly defined is given below.
Figure 5 shows the two clusters after the unstructured
dataset was converted to structured data. These graphs
depict purple and teal sets with centroid values specified
by the yellow star (*). Figure 6: K-Means determined sum
of squared error line chat.

K-Means Clustering Centroid Value.

Array([[0.4989848, 0.49929046, 0.49886558, 0.74988587,
0.50280366, 0.4985661, 0.50177629],

[0.49985799, 0.50064174, 0.50200912, 0.2487589,
0.49739375, 0.50063244, 0.49831234]])

Table 3: K-Means Two Clusters Pre-processed Amazon-
unlocked-Mobile-Reviews and Telecom-Tweets-Dataset.

Product Name Brand Name Price Rating
0.151451 0.913760 0.953259 0.715392
0.743204 0.969356 0.461230 0.621011
0.216024 0.850044 0.313211 0.521588
0.266557 0.033443 0.383097 0.899824
0.847414 0.361462 0.381868 0.142174
Reviews Review Votes Class Clusters
0.446439 0.672079 0.644045 0
0.313483 0.608386 0.691252 0
0.556572 0.325855 0.288372 0
0.204689 0.089192 0.274413 0
0.491633 0.074825 0.845570 1

Information Retrieval Technique Amazon Reviews Unlocked Mobile Phones for Prediction Clusters

10

06

02

& Negative
e Positive
00 «centroid

DIEI DIZ 0‘4 I}‘G I}‘B L‘G
Figure 5: K-Means Two Clusters.
Advancement Of CFD exhausting equally clustering

techniques is associated with using precision, recall, and
f-measure.

Journal of Applied Research in Technology & Engineering, 4(2): 97-110, 2023 101



Hassan et al., 2023

Elbow Method For Optimal K-Means
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K=2

Figure 6: K-Means Sum of Squared Error Line Chart.

A suspicion score is calculated according to the extent of
deviation from the standard patterns. Therefore, based on
user reviews, the rating prediction result is classified as
valid or suspect or predictions.

3.2. Logistic Regression (LR) Algorithm

The LR is a classification application that utilizes ML.
It is indeed a probabilistic hypothesis-based forecast
analysis method. A Linear Regression is similar to the
LR model. Nevertheless, LR applies a much more
complicated differential equation, also defined as the
‘Sigmoid function’ or the ‘regression model,” instead of
a linear transformation. The LR hypothesis limits the
mathematical problem to integer coefficients 0 and 1.
As a result, functions fail to explain it until this could
have a meaningful value than one or even less than
zero, which is not possible under the logistic regression
assumption. Subsequently, linear methods attempt to
represent it. Because this could have a value greater
than one, it will be less than zero, which is impossible
under the LR hypothesis (Pant, 2019). Those were some
specific measures or procedures which can be used in
any method. This procedure is based on classifications,
such as the Sigmoid, Linear, Cost Linear, and Nonlinear
Logistic Regression. A few of these techniques are as
follows:

Sigmoid S(2) = A+eD

Linear y = e*(b0 + blxx) /(1 + e*(b0 + b1 *x))
Regression

Cost Linear  (Cost (h8(x),y)) = —log (h6(x)),if y =1 and
Regression  (Cost (h8(x),y)) = — log (1 — h8(x)),if y =0

Nonlinear

Regression Y=fXp+e

The basic steps of the LR algorithm are as follows:

1. Initialize all parameters (By, By, etc.).
2. Compute (predict) dependent variable (hg(x)).

3. Compute cost function (Cost(hg(x),y)) or an Logistic
Regression function.

4. Compute gradient for the cost function.

5. Update all parameters.

6. Repeat steps 2 to 5.

7. End.
The LR prediction labels the old data values and predicts
the value of the new data, where we try to make your

predictions fit the labels during preparation; Figure 7
shows the result of that LR confusion matrix.

Confusion Matrix of Logistic Regression Classifier Prediction
50000

40000

30000

Tue label

20000

10000

%
%

T
s

& &

Predicted label

Figure 7: Confusion Matrix Logistic Regression (LR)Algorithm.

As of this paper, the confusion matrix has the meaning as
[[A.B][C,D]].

» Alis the digit of accurate expectations that illustration
is negative,

» B is the number of erroneous forecasts that instance
is positive,
» Cis the digit of negative indecentextrapolations, and,
» D is the number of exact optimisticestimates.
On a synthetic dataset, we can show this by plotting
the ROC curve for a no-skill classifier and LR algorithm

Receiver Operating Characteristic (ROC Curve); Figure 8
shows the result.

Receiver Operating Characteristic Logistic Regression Classifier

101 ¢ —
,
.
.
4
.
,
0.8 1 »
.
,
L,
g | %
o 0.6 A s
:
h= ’/
b
& 1 L
g 041§ S
F e
.
.
.
.
0.2 A e
.
.”
{ —— ROC curve of Class Negative (AUC = 1.000}
0.0 L ROC curve of Class Positive (AUC = 1.000)

T T
0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate

Figure 8: Logistic Regression (LR) Receiver Operating Charac-
teristic (ROC Curve).

In this paper, we used the concept of the ROC curve
to analyse our model. This will gain the accuracy of the
estimated prediction method while frequently meeting
user reviews rating prediction patterns.
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Model Accuracy
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Figure 9, 10: Model Accuracy and Model Loss Logistic
Regression (LR) Algorithm.

This studyevaluated our model using the model accuracy
and model loss concepts. This willimprove the correctness
of the approximated prediction approach while also
regularly fulfilling user reviews rating prediction patterns:
Figures 9 and 10 display the resulting model accuracy
and model loss Logistic Regression (LR) algorithm.

3.3. Random Forest (RF) Algorithm

The RF is an ML technique that is used to resolve classifier
issues. It uses different classifiers, a sort of difficult
resolving system that uses classifying approaches. That’s
the merging of numerous categories to solve complicated
problems and enhance the system’s effectiveness. The RF
approach, built on classification tree predictions, decides
the efficacy. It makes assumptions by approximating or
calculating the results of numerous trees. The quality
of the output increases even as the number of nodes
increases. The limitations of a DT are reduced by
exhausting RF (Boateng etal., 2020; Mbaabu, 2020;
Tutorialspoint, 2023).

The RF process is based on the following fundamental
principles:

1. Initiate by randomly picking observations through
facts.

2. The program will instead create a tree structure

for every instance. The outcomes for every tree
structure will then be produced.

3. Every generated that came as a result would be
selected or decided on throughout this stage.

4. Lastly, select the most preferred forecasting outcome
as unique of the most predicted results.

Moreover, the RF Algorithm approach utilizes specific
mathematical functions or formulas. This approach, as well
as Mean Squared Error (MSE), Gini (Coefficient, Index, or
Ratio), and Entropy (Nitze et al., 2012; Reis et al., 2018;
Schott, 2019) may be used by the RF Algorithm. Evaluate
the following procedures as examples:

Mean Squared Error
(MSE)

Gini Coefficient

c
Gini =1 z:(pi)2
=1
c

Entropy Entropy = z —pi * logz(p;)

i=1

With the use of the RF algorithm, The LR prediction labels
the old data values. It predicts the importance of data,
where we try to make your predictions fit the labels during
preparation using the algorithm RF algorithm Figure 11
shows the result of that confusion matrix.

Confusion Matrix of Random Forest Classifier Prediction
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Figure 11: Confusion Matrix Random Forest (RF) Algorithm.
Assuming that our RF model sounds fitted in this, the

confusion matrix helped us calculate the predicted labels
of our prediction.
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Figure 12: Random Forest (RF)Receiver Operating Character-
istic (ROC Curve).
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It displays the systematic performance of a classifier
model when its discriminating inception is changed. ROC
analysis is intrinsically connected to cost/benefit research
in rational decision-making, and the RFROC Curve in
Figure 12 illustrates the result.

This work evaluated our model using the model
accuracy and model loss concepts. This will improve the
approximated prediction strategy’s accuracy while also
regularly fulfilling user reviews rating forecast patterns.
Figures 13 and 14 present the result of the model
accuracy and model loss RF algorithm.
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Figure 13, 14: Model Accuracy and Model Loss Random Forest
(RF)Algorithm.

3.4. Decision Tree (DT) Algorithm

The DT method is a type of supervised machine learning
method. Furthermore, the decision tree approach can
be used to outperform the classification technique’s
functionalities. The goal of building a Tree Structure is to
create an evolution model for predicting the categories
or variables of the target variable in terms of the primary
selection rules learned from previous outcomes (training
data). To construct a data point for a fact-based decision
Tree, we start at the tree’s base. The significance of the
integrity of the data is evaluated against the quantity
of the essential attribute. We proceed toward the next
node by analysing the branches corresponding to that
discovery. Some analytical procedures or expressions
can be combined with any program (Chauhan, 2020). This
approach, like the Information Gain and Entropy methods,
is established on creating a DT and classification. The
following are some of these approaches:

Information
Gain Information Gain = E(Y) — E(Y|X)
Entropy(s) = —P(+)log2 P(+)
Entropy — P(—-)log2 P(—)Information

The DT algorithm’s significant steps work as follows:

1. It started with S, the initial root node.

2. The procedure repeats over the comparatively same
variable of the sequence, evaluating the Entropy (H)
and Information Gain (IG) of this capability with each
iterative process.

3. Instead, the feature with the shortest entropy or most
significant information gain is selected.

4. The measurement S is instead partitioned by such a
desired characteristic to provide many observations.

5. The approach is repeated for each segment,
reflecting only qualities that have never been
accepted previously.

6. End.
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Figure 15: Confusion Matrix Decision Tree (DT) Algorithm.
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Figure 16: Decision Tree Receiver Operating Characteristic
(ROC Curve).
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With the use of the DT algorithm, The LR prediction labels
the old data values. It predicts the importance of data,
where we try to make your predictions fit the labels during
preparation using the algorithm decision tree Figure 15
shows the result of that confusion matrix.

Assuming that our decision tree model sounds fitted
in this, the confusion matrix helped us calculate the
predicted labels of our detection prediction.

It displays the systematic performance of a classifier
model when its perceptive beginning is changed. ROC
analysis is intrinsically connected to cost/benefit research
in rational decision-making, and the DT ROC Curve
Figure 16 illustrates the result.
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Figure 17, 18: Model Accuracy and Model Loss Decision Tree
Algorithm.

This work estimated our model using the model accuracy
and model loss concepts. It will improve the approximated
prediction strategy’s accuracy while regularly fulfilling
user reviews rating forecast patterns —Figures 17 and
18 present the resulting model accuracy and model loss
decision tree algorithm.

4. Results and Discussion

Machine learning is a practical technique that teaches
algorithms to solve challenges instead of supervised
by ML. DL is currently the ML champion, thanks to
better processes, computer power, and large data sets.
Nevertheless, conventional ML techniques continue to
play an essential role in the industry. This paper used a
new approach based on the integration K-Means. Then,
a comparative study of the performance was performed,
including other supervised machine learning algorithms,

to reach the best classifier. Logistic Regression (LR),
Random Forest (RF), and Decision Tree (DT) were the
supervised machine learning algorithms used in this study.
In the next step, we combine the algorithms to check the
most accurate combination of algorithms prediction based
on user reviews rating. The highest accuracy we gained
using our algorithms’ combination was through K-Means,

Logistic Regression (LR). Next, we acquired the second-
ranked combination, K-Means, Random Forest (RF).
Finally, K-Means, Decision Tree (DT) was ranked third.

Table 4: Combination of Algorithms Model Accuracy Based on
User Reviews Rating.

Combination of Algorithms Accuracy

99.98066885752948 %
99.90624395901798 %
99.8366518461241 %

K-Means,Logistic Regression (LR).
K-Means,Random Forest (RF).
K-Means,Decision Tree (DT).

Table 5: Combination of Algorithms Parameter Score Prediction
Based on User Reviews Rating.

K-Means,

Logistic K-Means, K-Means,

Parameter Regression Random Decision

S/#  Score (%) (LR) Forest (RF) Tree (DT)
1 Accuracy 0.99980668  0.99906243  0.99836651
2 Precision 0.99980668  0.99906243  0.99836651
3 Recall 0.99980668  0.99906243  0.99836651
5 Sensitivity 0.99980678 0.99913006 0.99841165
6 Specificity ~ 0.99980659  0.99899481  0.99832156
7 F1-Score 0.99980668  0.99906243  0.99836651

The combination of our executed algorithm, K-Means,
and Logistic Regression (LR), has reached its maximum
outcome in terms of accuracy. However, the cross
between K-Mean, and Random Forest (RF) was ranked
second, followed by our third algorithm consisting of
K-Means, Decision Tree (DT) Algorithm, and Tables 4 and
5 briefly defined results.

Combination of Algorithms Model Accuracy Based on User
Reviews Rating

100
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K-Means, Logistic
Regression (LR}
99.98066886

K-Means, Random
Forest (RF) Tree (DT)

K-Means, Decision

B Accuracy (%) 99.90624396 99.83665185

Figure 19: Combination of Algorithms Graph Model Accuracy
Based on User Reviews Rating.

The accuracy graph also shows the combinations’
prediction at its maximum as per the results. Figure 19
displays the results.
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Combination of Algorithms Parameter Score for User Reviews Rating Prediction
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0.999

0.0985
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1 KVieans, Logistic Regression {LR) = 2 K-Vieans, Random Forest (RF) 3 K-Means, Decision Tree (DT)

Figure 20: Combination of Algorithms Graph Parameter Based
on User Reviews Rating Prediction.

We could limit or alter the precision as per the requirement.
For instance, the accuracy, precision, recall, sensitivity,
specificity, and f1-Score are at their best correctness, and
Figure 20 shows the results.

5. Conclusion

This study focuses on sentiment classification and
information retrieval techniques (IRT). It is essential for
earlier predictions regarding sentiment classification and

used multiple algorithms: K-Means Clustering algorithm,
Logistic Regression (LR), Random Forest (RF), and
Decision Tree (DT) algorithms. Using these algorithms,
we get the most efficient outcome, and the accuracy is
high due to K-Means, Logistic Regression (LR). We used
amazon unlocked mobile reviews and telecom tweets
dataset to classify, cluster, and K-Means methodology
with the K-Means approach to improving accuracy. As a
result of each algorithm being combined with the K-Means,
when we combine the K-Means, Logistic Regression (LR),
we get an accuracy of 99.98066885752948 %. When we
combine the K-Means, and Random Forest (RF), we get
an accuracy of 99.90624395901798 %. When we combine
the K-Means and the Decision Tree (DT) Algorithm, we get
an accuracy of 99.8366518461241 %. Although this study
has yielded positive outcomes in sentiment classification
and IRT through the use of multiple algorithms, there
remains room for more research. Future research can
explore the effectiveness of sentiment classification and
IRT techniques on diverse datasets, including those in
different languages or domains. Investigation into the
impact of pre-processing techniques and the use of deep
learning methods like CNNs and RNNs can be valuable.
Moreover, the effect of different feature selection methods
on the accuracy of these algorithms should be explored.

IRT. The datasets contain user reviews rating, for which we
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