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Abstract

Aim: The primary aim of this research is to increase the intensity percentage of personage traits detection to reveal the impact
of coronavirus on Twitter users by utilizing machine learning classifier algorithms by comparing Novel Naive Bayes Classifier
algorithm and Logistic Regression algorithm. Materials and Methods: Naive Bayes Classifier algorithm with test size=10
and Logistic Regression algorithm with test size=10 was estimated several times to envision the efficiency percentage with
confidence interval of 95% and G-power (value=0.8). Naive Bayes classifier compares whether a specific feature in a class is
unrelated to another feature. A logistic regression model predicts the probability of an item belonging to one group or another.
Results and Discussion: Naive Bayes algorithm has greater efficiency (86%) when compared to Logistic Regression
efficiency (60%). The results achieved with significance value p=0.169 (p>0.05) shows that two groups are statistically
insignificant. Conclusion: Naive Bayes Algorithm executes remarkably greater than the Logistic Regression algorithm.
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INTRODUCTION

The aim of this research is to predict Personage Traits Detection during a pandemic by sentiment analysis on
social media (Twitter) using a novel Naive Bayes algorithm and to compare the proposed algorithm with Logistic
Regression Algorithm. In this case, the investigation aims to enhance the rate of efficiency in detecting personage
traits. Coronavirus also known as COVID-19 is a contagious illness that took shape as lung syndrome in December
2019. Dry cough, fever, and exhaustion are the most prevalent symptoms of coronavirus (Sarkodie and Owusu
2020). Governments have implemented a variety of precautionary steps to combat the virus's spread, including
social isolation, business closures, and educational institution closures etc. As a result, most people communicate
via social media platforms. Twitter and other social media sources are real-time communication tools that enable
social media users to communicate and interact with many people at the same time (Chan et al. 2020). This
platform helps people to express their feelings on pandemics (Rosenberg, Syed, and Rezaie 2020). An answer to
detect user nature on pandemic using Naive Bayes algorithm is aimed in this research. With the huge amount of
tweets on COVID-19, different research has been proposed. This research helps for Personage Traits Detection
on pandemic using sentiment analysis. The proposed approach is used to identify user nature on pandemic and to
calculate the efficiency of each algorithm used. A related research concludes that the novel Naive Bayes algorithm
has better detection efficiency and faster detection time (Chirawichitchai 2013). The application of this approach
helps in detecting personage traits and visualizing them with sentiment analysis (Ribeiro et al. 2020; Park, Park,
and Chong 2020; Rajput, Grover, and Rathi 2020; Dai and Charnigo 2018; T. Wang et al. 2020; Pastor 2020;
Dubey 2020)).

Sentiment analysis is used by many researchers for various applications like analyzing customer opinions and
brand monitoring etc. On sentiment analysis, 79 papers were published in IEEE Explore and 263 publications in
Google Scholar. Yum (Yum 2020) researched in the USA (United States of America) to identify the important
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aspects of coronavirus by using Twitter data streams. In addition to that, Jain and Sinha (Jain and Sinha 2020)
have recognized the influential users on social media using the tweets dataset. Furthermore, during the COVID-
19 epidemic, Schild et al. (Tahmasbi et al. 2021) and his colleagues investigated the exposure of emotions on
Twitter. Chen and Wang, (Chen, Wang, and Wu 2021) have presented an automated online aggressive conduct
interpretation system to interpret tweets about COVID-19. The next part of research focused on using data mining
techniques to analyze social network data like tweets. These include social network analysis, e.g., (Ribeiro et al.
2020; Park, Park, and Chong 2020; Rajput, Grover, and Rathi 2020; Dai and Charnigo 2018; T. Wang et al. 2020;
Pastor 2020; Dubey 2020)), and disinformation detection, modeling, and forecasting, e.g., (Al-Rakhami and Al-
Amri 2020; Kouzy et al. 2020; Pourghomi, Dordevic, and Safieddine 2018; Safieddine, Dordevic, and Pourghomi
2017). Further researches were to identify COVID-19 patients using deep and machine learning algorithms that
overcomes detection failures and improved efficiency, e.g., (Ozturk et al. 2020; Oh, Park, and Ye 2020; Nour,
Comert, and Polat 2020; Minaee et al. 2020; Sethy et al. 2020). Overall, Selmi and Al-Shargabi (Al-Shargabi and
Selmi 2021) visualizes Arabic user tweets during the COVID-19 pandemic by machine learning algorithms and
social network analysis which was the best method and produced accurate results compared to other studies.

Our team has extensive knowledge and research experience that has translate into high quality
publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021; Sathiyamoorthi et al.
2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020; Shanmugam et al.
2021; Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al. 2021). The
drawback of the existing Personage traits Detection system is less efficient in predicting user nature especially
when there is a huge set of data. The main aim of our proposed system is to improve efficiency in predicting user
nature by sentiment analysis using a novel Naive Bayes Classifier algorithm.

Materials and Methods

This research work was carried out at Cyber Forensic Laboratory, Saveetha School of Engineering, SIMATS
(Saveetha Institute of Medical and Technical Sciences). The proposed work contains two groups. Group 1 is taken
as Naive Bayes Classifier and group 2 as Logistic Regression Classifier. The Naive Bayes algorithm and Logistic
Regression algorithm were executed and evaluated a different number of times with a sample size of 40 (Omer
2015) with a confidence interval of 95%, and with pretest power of 80% and maximum accepted error is fixed as
0.05.

After data collection, the invalid values, and independent content in the datasets were separated by pre-processing
and data cleaning steps. After data cleaning and preprocessing the data, a perfect input for the Personage traits
detection model is created, which are refined into the detection model by python libraries, and efficiency of both
novel Naive Bayes Classifier algorithm and Logistic Regression algorithm is calculated. The studying process of
Naive Bayes Classifier and Logistic Regression algorithms are given below.

Naive Bayes Classifier Algorithm

Naive Bayes classifiers are a group of classifier algorithms built by Bayes’ Theorem. It is a set of algorithms that
share a similar premise, namely that each pair of qualities being classified is separate from the others (Ali et al.
2022). Figure 1 shows the algorithm for the Naive Bayes Classifier algorithm from dataset processing to output
and efficiency generation.

Logistic Regression Classifier Algorithm

Logistic Regression algorithm is one of the supervised machine learning algorithms which is used to calculate the
probability of an outcome variable. As the dependent variable used in Logistic Regression is binary in nature there
are only two possible outcomes for the Logistic Regression algorithm (Y.-H. Wang et al. 2019). Figure 2 shows
the algorithm for the Logistic Regression algorithm from dataset processing to output and efficiency generation.

Procedure for Personage Traits detection model:

Step-1: Data gathering

First and foremost, we require the data that will be analyzed later. Scraping tools, APIs, customers' data feeds,
and other methods can be used to collect data from social media, specifically Twitter. We can also collect
information from consumer reviews on sites such as Google and Yelp. We'll be on the lookout for any mentions
of the firm or brand throughout a particular time period. This is a frequent technique in all types of social media
listening. | gathered a twitter dataset about covid-19 using different IEEE xplore papers.

Step-2: Analyze the data

It's critical to preprocess data to achieve high-quality results. Data preparation is separated into four steps to make
the process easier: data cleaning, data reduction and data transformation.
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e Outliers are removed, missing values are replaced, noisy data is smoothed, and inconsistent data is
corrected using data cleaning techniques. Each of these activities is carried out using a variety of ways,
each of which is tailored to the user's preferences or issue set.

e The goal of data reduction is to provide a condensed version of the data set that is less in size while
keeping the original data set's integrity. As a consequence, efficient but equivalent outcomes are
obtained.

e Transforming the data into a format suitable for data modeling is the final phase in data preparation.

Data preprocessing was done by using python libraries like “punkt” and “wordnet”

Step-3: Personage Detection Model

After preprocessing, the data was divided into two groups: train and test. The Naive Bayes method is a data
classification technique that divides data into classes or categories (Ali et al. 2022). We need to identify people
into good and negative persons based on their tweets on Covid-19 in personage detection. As a result, the Naive
Bayes Algorithm is used to divide the dataset into four categories: positive, negative, very positive, and very
negative. The python sklearn package was used to implement the Naive Bayes method. Based on past observations
of a data set, logistic regression is a statistical analytic approach for predicting a binary result, such as yes or
no (Y.-H. Wang et al. 2019). To predict a dependent data variable, a logistic regression model examines the
relationship between one or more existing independent variables. The dataset must be classified as either negative
or positive. As a result, I utilized the "sklearn" module to discover personality characteristics using the logistic
regression approach.

Step- 4 : Data Visualization

The interpretation of data into a graphical representation is known as data visualization. Using visual components
like charts, graphs, and maps, data visualization tools make it simple to explore and grasp trends, outliers, and
patterns in data. | used python "numpy" and "panda” libraries to visualize personage traits.

The detection model follows the above procedure. Table 1 gives the source of the dataset and its properties. The
dataset is processed using the visualization and NLP (Natural Language Processing) libraries and the data set is
processed into a data frame. It is represented in Fig. 3, dependent variables are selected from the data frame and
visualized using the matplotlib library. A train and a test set of data are created and implemented using two
algorithms to predict user nature. Python programming language was used to implement this work.

Hardware specifications are concerned with the system resource settings allocated for specific devices. The
following are minimum hardware requirements to execute this model processor: intel i3, RAM 4GB, 250 GB
HDD storage.

Software specifications are concerned with the resources that must be installed in the target system to get an
application to work. The minimal software requirements for this model to work are windows operating system
version 7/8/10, python programming language version 3 or above, Jupyter Notebook, or Google Collab.

Statistical Analysis

IBM SPSS v26 is used for statistical analysis (George and Mallery 2019). The independent variable is tweet _id,
date, keyword, user_id and the dependent variable is user_nature and text. The independent T-test analysis is
performed.

Results

Table 1 represents the details and source of the dataset. Table 2 shows the simulated efficiency analysis of novel
Naive Bayes Classifier and Logistic Regression algorithms. Table 3 represents group statistical analysis with the
mean value of 86.10 and 60.10, the standard deviation of 5.174 and 6.154 for novel Naive Bayes Classifier and
Logistic Regression algorithms respectively. Table 4 represents the independent T-test analysis of both the groups
with significance value p= 0.169 (p>0.05) states that both groups are statistically insignificant.

Figure 4 shows the bar graph analysis based on the efficiencies of two algorithms. The mean efficiencies of novel
Naive Bayes Algorithm and Logistic Regression are 86% and 60% respectively. From the results obtained it is
inferred that the novel Naive Bayes Personage Traits Detection algorithm is more efficient than the Logistic
Regression algorithm.

Discussion

In this research work, Naive Bayes Classifier and Logistic Regression were executed for predicting the efficiency
of Personage Traits Detection of Twitter users. After validating the two models using the same dataset it was
noticed that the Naive Bayes algorithm has better performance than the Logistic Regression algorithm. The novel
Naive Bayes classifier model for predicting the user nature of Twitter users was developed, which makes use of
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NLB (Natural Language Processing) and visualization libraries to process the user nature by text (user tweet). The
proposed model predicts the user's nature using Naive Bayes and displays it by using a bar graph. The datasets
from different publications assisted in improving the efficiency percentage.

The research affects less development of efficiency in predicting user sentiment on Twitter (Babu et al. 2017). A
similar work presents on sentiment classification (Singh 2016) using the novel Naive Bayes algorithm. The results
achieved after all iterations on each dataset showed a constant 86% efficiency. The model proposed resulted in
reaching more than a 26% rise in efficiency compared to the existing model (Perski et al. 2021). Similar research
carried out is about negative sentiment detection which is the best option for future researchers interested in
sentiment analysis (Cheeti 2021; Kang, Song, and Ju 2022). There are no such opposite findings regarding existing
personage traits detection for predicting user nature.

Although our proposed system is faster than Logistic Regression in predicting user nature, it is generally extracting
only limited features from the tweets and another limitation of this research work is, it is limited to testing only
twitter data. Currently, it is not programmed to embed with other social media (Huang et al. 2022). Further, this
research work can be improved by deploying a model that analyzes more features from tweets in less time so that
wait will be less and it can be embedded with other social media as in this research.

Conclusion

In this research work, prediction of efficiency percentage for Personage Traits Detection using Naive Bayes
algorithm appears to have enhanced efficiency (86%) when compared to Logistic Regression algorithm (60%).
Personage Traits Detection has been successfully employed for predicting twitter’s user behavior. The results
reveal the maximum number of true positives compared to true negatives from all the observations.
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TABLES AND FIGURES

Table 1. Dataset Name, Extension and Source.

S.NO DATASET NAME DATASET DATASET
EXTENSION SOURCE
TWEETS DATASET Csv IEEE Xplore
Table 2. Efficiency of Naive Bayes Algorithm and Logistic Regression Algorithm.
The Naive Bayes is 26% more efficient than the Logistic Regression algorithm.
Naive Bayes Algorithm Logistic Regression Algorithm
ITERATION NO. NB(%) LR(%)
1 93 70
2 92 67
3 90 65
4 89 64
5 88 60
6 87 58
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7 82 57
8 81 55
9 80 53
10 79 52

Table 3. Group Statistics of NB and LR algorithm with the mean value of 86.10% and 60.10%

GROUP N Mean(%b) Std.Deviation
Std.Error
Mean
Naive Bayes 10 86.10 5.174 1.636
Logistic Regression 10 60.10 6.154 1.946

Table 4. Independent sample T-test is performed for the two groups for significance and standard error
determination. The significance value p=0.169 (p>0.05) shows that two groups are statistically insignificant.

Levene’s .
Test for T-test for Equality of Means
Equality of
Variance
Std.
Error
Differ | 9504 Confidence
-€NCe | Interval of the
Difference
Sig
Equal (2- Mean Lower | Upper
Variance | F Sig |t df tailed) | Difference
Efficiency 2.543
20.658 | 31.342
Assumed | .310 | .169 [ 10.226 | 18 .002 26.000
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Not
Assumed

10.226

17.483

.002

26.000

2.543

20.647

31.353

Input:

Tweets dataset

Output:

Accuracy, confusion matrix.

v L

M 90 o ON

Steps:

Remove unwanted variables from the dataset.

Load the data(train set. test set).

Import Multinomial Naive Bayes model from skleam.naive bayes

Fit train set and test set to the multi nominal naive bayes model.

Do K-fold cross validation on our train set

Measure the mean accuracy of K-fold cross validation

Predict the user nature of test set

Measure the accuracy of the model on test set

Plot confusion matrix between predicted test set and original test set

10.Compile model

End

Fig. 1. Pseudocode for novel Naive Bayes Classifier algorithm.
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Input:

Tweets dataset

Output:

Accuracy, confusion matrix.

Steps:
1. Remove unwanted variables from the dataset.
Load the data(train set, test set).
Import logistic Regression model from skleam.linear_model
Fit train set and test set to Logistic Regression model.

Do K-fold cross validation on our train set

2
3
4
5
6. Measure the mean accuracy of K-fold cross validation
7. Predict the user nature of test set

8. Measure the accuracy of the model on test set

9. Plot confusion matrix between predicted test set and original test set

10.Compile model

End

Fig. 2. Pseudocode for Logistic Regression algorithm.
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Go °° X
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Fig. 3. Architecture for Personage Traits Detection for predicting user nature using novel Naive Bayes
algorithm, from dataset collection to accuracy calculation.

Mean EFFICIENCY

Haive Bayes Classifier Aigorithm Logishc Regression Classier lgonim
GROUP
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Fig. 4. Bar graph analysis of novel Naive Bayes algorithm and Linear Regression algorithm. Graphical
representation shows the mean efficiency of 86% and 60% for the proposed algorithm (Naive Bayes) and
Logistic Regression respectively. X-axis : Naive Bayes Classifier Algorithm vs Logistic Regression Classifier
Algorithm, Y-axis : Mean precision £ 1 SD.
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