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Abstract: The use of social media and leaving a digital footprint has recently increased all
around the world. It is being used as a platform for people to communicate their sentiments,
emotions, and expectations with their data. The data available in social media are publicly
viewable and accessible. Any social media network user's personality is predicted based on their
posts and status in order to deliver a better accuracy. In this perspective, the proposed research
article proposes novel machine learning methods for predicting the personality of humans based
on their social media digital footprints. The proposed model may be reviewed for any job
applicant during the times of COVID'19 through online enrolment for any organisation.
Previously, the personality prediction methods are failed due to the differing perspectives of
recruiters on job applicants. Also, this estimation is modernized and the prediction time is also
reduced due to the implementation of the proposed hybrid approach on machine learning
prediction. The artificial intelligence based calculation is used for predicting the personality of
job applicants or any person. The proposed algorithm is organized with dynamic multi-context
information and it also contains the account information of multiple platforms such as Facebook,
Twitter, and YouTube. The collection of the various dataset from different social media sites
constitute to the increase in the prediction rate of any machine learning algorithm. Therefore, the
accuracy of personality prediction is higher than any other existing methods. Despite the fact that
a person's logic varies from season to season, the proposed algorithm consistently outperforms

other existing and traditional approaches in predicting a person's mentality.
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1. INTRODUCTION

Personality refers to the combination of behaviour and emotions, which have a unique set
of qualities depending on the environment and biological causes. This will be varying from
person to person depending on many conditions based on their thinking and feelings [1]. The
personality quality will construct in nature based on their activities, thinking, feelings, and
overall behavior in different conditions. Generally, this activity of any human is based on his
nature and knowledge. This will vary from person to person which comes under the study of
personality psychology. To measure different behavior for different individuals is that the
consistency in many situations with stability [2]. Recently, social sites are increasing abruptly for
different communication purposes. People are using those platforms to share their thoughts,
expectations, and feelings. Based on their likes and unlike activities, they can be categorized
easily. This information is collected as a dataset by social media [3]. Initially, this information is
used for banking sectors to identify the person's location and position. The extracted data has
been explored year by year in many sectors. Besides, improving the quality of services and
products is done by this phenomenon [4]. Figure 1 shows the classification of job applications
through word usages in social media.
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Figure 1 Classify the Job Applications based on Personality
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Moreover, sentimental analysis is used to detect the emotions are positive or negative of

humans on the same topic. From this, researchers are proposed to determine the mental health
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issues, stress level, and behavior of the person based on their activities in social media [5].
Nowadays, the accessing internet and social media are becoming habitual in everyday life.
People are using for sharing their thoughts, feelings, expectations, and opinions. The social
networking sites are Facebook, Twitter, Instagram, and YouTube which are used to interact with
the user asking for content [6]. This can create to start the exchanging data and interact freeform
of data production. Also, social media addicted people will publish their thoughts immediately in
social networking sites through their status, post sharing, likes and dislikes, photos, videos, and
self-description interest. Here, the data is available for social web connections in the huge
volume of shared posts [7]. The proposed motivation is to explore the chance of predicting
people’'s mental stress, health, and activities through social media network datasets. Figure 2
shows some digital footprints in social media.
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Figure 2 Digital Footprints in Social Media

Recently, many MNC sectors are recruiting people based on their mental stress, activities
in social networking through human resource management. Human resource management is one
of the significant sources in the company sector to recruit and making guidelines for the
employees. The traditional approach is having a collective series of questions to evaluate their
behavior of the candidate but this method is time-consuming and a failure for some sort of
people. If they can act nicely no one knows about him in front of the interview panel. However,
it has been updated recently based on people's thoughts, knowledge, and trend. This digital
footprint gives a more accurate answer than the traditional method. The author also believes in

the recent follow-up of digital footprints on the person might be a good judgment and provide
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accurate answers within a short period of time [8]. This judgment is more accurate than those

user’s friends and even wife or husband prediction.
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Figure 3 Simplified work flow of proposed method

Figure 3 shows a simple workflow graph of proposed method. There is a necessity to find
more accurate answers through many algorithms and finding a variety of approaches based on
the model predictions can be explored in the research work. There are different types of
prediction mechanisms and limited feature extraction techniques based on the availability of the

dataset. The proposed research work includes the algorithm with results obtained as well.

2. ORGANIZATION OF THE RESEARCH

The proposed research article is arranged as follows; section 3 provides preliminary work
on personality prediction by using various algorithms; section 4 discusses various algorithms to
predict the personality from social media users. The obtained results and discussions are
described in section 5. Section 6 concludes the overall research work and also includes a

discussion on its future extension.

3. PRELIMINARIES

Maite et al proposed a technique to predict personality by incorporating the machine
learning algorithm. They predicted any person’s personality from the Twitter database. They

concentrated on many languages and this paper is mainly focused on English language only.
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They conducted five models for testing through word embedding, which is considered as short
input data. They have used glove representation in vector method and it is used to compute the
word embedding procedure. They have implemented CNN methods, which were used to predict
the personality by using various filters of convolution layers. The pooling layers were applied to
merge all the output obtained from various layers present in the structure. Finally, the activation
function was used to efficiently select the output [9]. Salem et al focus on the personality
prediction of Arabic and Egypt based Twitter users. They collected a database from the Arabic
Twitter users. They created a questionnaire with 5 choices like a MCQ type, which can be used
to predict the users' psychological order. These questions were framed in Arabic language and
they can also be translated into English. They have collected both personalities by determining
questionnaire answer and their post as well. They have done preprocessing procedure for the
news feed post to remove the noisy pattern from it. Also, they have incorporated Arabic
translator in their algorithm for performing any normalization procedure. They suggested many
machine learning algorithms named decision trees; support vector machine (SVM), and naive
Bayes methods [10]. M Hassanein et al focuses on predicting the human personality by using
semantics. Here, they collected the dataset from different social media. Also, various machine
learning algorithms such as support vector regression, and feed-forward neural networks are
implemented to predict the personality. The word in the post can be counted and represented in
the vector space model. This can be measured for analyzing similarity measures in order to
predict the personality by WordNet Dataset [11]. Thread et al proposed the personality prediction
process by using the social media platform. Here, three different machine learning algorithms
are implemented to predict the personality from the given data. The gradient boosting method,
XGB model, and Pearson correlation methods are used to predict the personality. They predict
the personality plan, which is based on the marketing strategies. In the other hand, it can be
extended to improve relations with the users. They have used personality datasets and branded
page datasets, which are used for performing feature extraction with the machine learning

procedure [12].

X sun et al introduce a new approach by integrating bidirectional LSTM network with

CNN to predict the personality of users. They are mainly focused on big five models to compare
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their proposed work with a long text dataset of essays. They have also focused on the structure of
text-based important features. Besides, they have used a glove algorithm, which is used for
embedding the word. They contained self-loop and Recursive neural networks as well as to
extract the features from essays. They concentrated on latent sentence group procedure to
classify several sentences between the people. This study is used for various latent features by
the CNN model. Finally, the softmax activation function is used to accurately classify a
maximum number of possibilities. They have proved their algorithm as superior method than
other big models [13]. Vaidhya et al analyze the personality functions for many social media
users by using their status post. They are examined with big five personality models for
prediction. Also, very famous datasets named MyPersonality dataset are used by many users.
The post can be pre-processed due to noisy information such as links and others. They appended
a spelling correction tool, which is used to correct spelling mistake in the post with their
algorithm to obtain better accuracy than other algorithms. They are analyzed with the principal

component analysis method [14].

The prediction process is collected through the label distribution learning method. They
collected various datasets from microblogging sites; they considered status etc. They have
calculated the overall personality scores with 44 questionnaires. They extracted the features from
the post by considering the basic information like gender, name, etc. The content feature is
always a very dynamic feature. It has included the linguistic, psychological features, etc. They
have conducted many examinations such as linear regression, label distribution with a support
vector machine classifier and machine-learning algorithm to predict the personality from their

post on social media [15].

T. Yo et al proposed the prediction process based on age, gender, and occupation details
obtained from the Twitter dataset. Metab tool was used to collect the words. Also, word 2vec
model is used to compute the word embedding. They compare various machine learning methods
such as random forest, KNN, AdaBoost, Full connection neural network. The prediction of
gender and profession will provide better accurate results on the final stage of predicting the
human personality [16].
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4. METHODOLOGIES

A comparative study has been performed on the computation analyses of various
prediction algorithms used for identifying human mental stress and activities. This personality
prediction is treated as a multi-label prediction task to achieve more accuracy. A hybrid analysis
technique is proposed for performing personality prediction by using their digital footprints in

social media.

4.1 Machine Learning Techniques
4.1.1 Naive Bayes Model

The Naive Bayes algorithm is a probabilistic method that is used to predict the events
with a huge amount of datasets. The likelihood theory is proved with Bayes's hypothesis for
resulting in limited learning probability [17]. The primary motivation of naive bayes classifier is
its simple database, which is used for establishing standardization in the outputs. Figure 4 shows

the simplified model of the Naive Bayes algorithm.

Figure 4 Simplified Structure of Naive Bayes Model

4.1.2 Random Forest (RF)

This method is a controlled learning algorithm, which has a primary moment of scope.
This algorithm is working well in grouping the events and revert issues. This can be predicted by
using the discrete makings, which are used to recognize the acquired results through properties.
The classification is faster to manage the event, which is not present in the dataset [18] [19].

Figure 5 shows the training and testing data of prediction flow.
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Figure 5 Training and Testing Structure through Tree Model of RF

4.2 Hybrid Proposed System

The combination of the Naive Bayes algorithm and SVM classifier construction is
implemented in the proposed model to predict the personality of the person with high accuracy
by using their digital footprints in social media. The average value of the class and corrected
variance can be updated for prediction based on the Bessel function [20] [21]. The block diagram
of the proposed system is shown in figure 6. The normal distribution is taking place in class after

updating,

Input Raw Pre- Feature Performance
N . —»] ‘ Classification . OutputResult
Dataset Processing Extraction Evaluation P

Figure 6 Block diagram of Overview of Proposed Technique

The raw input datasets are preprocessed for performing feature extraction in various
social media platforms like Facebook (Fb), Twitter and YouTube, etc. The extracted feature
details are structured through the Naive Bayes algorithm. The customized user contact is
comprised of varying media content, status update history, numerous inactive factors, and users’

active posts with sharing thoughts. The Naive Bayes algorithm is used to predict the events in a
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huge amount of datasets [22]. The final stage of the proposed framework is completed with an

SVM classifier for obtaining higher accuracy results.

The pre-trained datasets will provide a good classification rate by using SVM classifier
for any predicted events. The data points are separated based on their events/ similarities. Here,
the logistic hyper-plane is used to acquire a higher accuracy rate [23] [24]. The kernel vector is
estimated to approach the real datasets. The magnification of the attributes involved in the given

inputs by SVM is defined as,

_1n +A0w P
=52 ot aiw
k=1

These kernel factors are transforming from linear to nonlinear classification, which can provide
better accuracy. This nonlinearity is mapping from small margin to large margin scale. Finally,

the error minimization in the classification time is defined as,
1 n

e(f) == ) 1@, f(e)
i=1

Where, &;is an empirical variable.

Any organizations with a recruiting process for human resources are essentially observed on the
employee. Figure 7 shows a small and large margin support vectors graph.
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Figure 7 Small margin and large margin support vector
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5. RESULTS & DISCUSSION
Various Data Stream for Personality Prediction

Recently, the information on Facebook is utilized to analyze the character of a person
with the available personality analysis datasets. The character element can be interpreted based
on the content of the information. The Twitter datasets are used frequently in personality
prediction ventures. Due to the large set of users in Twitter, the prediction accuracy is increased
based on strong character acknowledgment. Another examination of video datasets is created by
YouTube social media that remarks user’s enthusiasm characters are being noted. This research
work has considered the various ways of including literary, media content, inert factors, and
frequent updating status, which is most important to classify the effects. Figure 8 shows the

graph between accuracy Vvs. cost.
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Figure 8 Accuracy vs. Cost

This test can forecast the social media users' information and their mentality. The
potential can be increased in numerous computational applications. The data has been sorted in
the tensor flow library to reduce the searching time in algorithm format. It is analyzed and
predicted by tensor flow python coding. This combined hybrid algorithm has provided good
intelligent and active employees to an organization. The following formulas are used for

investigation.

2 TP+ TN
ccuracy =

Y=TP+TN +FP+FN
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Figure 9 Error Minimization in Classifier

This accuracy measure has been performed for a huge amount of dataset and it’s around
80%. Figure 9 shows the error minimization in our proposed classifier after naive Bayes
probability prediction.

Performance of Proposed Work
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Figure 10 Overall Performance of Proposed Work

This computational character investigation is examining the cutting edge via the changed

arrangement of social media addictions. The social media database is used for character
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expectations and tasks. Figure 10 shows the overall performance by illustrating a graph chart on

the proposed work. Here, False negative rate is missing some individual examination results.

Table 1 Overall Performance of Machine Learning Methods

S.NO METHODS ACCURACY | PRECISION | RECALL | False Negative Rate
1 Naive Bayes 88% 82% 83% 9.4%
2 Random Forest 90% 85% 84% 7.1%
3 SVM 92% 88% 89% 6.53%
4 Hybrid Proposed 96.7% 94% 92% 2.5%
(NB + SVM)

It is almost negligible with the hybrid proposed framework. But the single type classifiers
are facing a problem of more classification error and computation time also. Table 1 shows the

overall performance of the proposed framework.

6. CONCLUSION

Thus, the proposed machine learning model has been developed to predict the personality
with comparatively higher accuracy. Online social media has been comprised of many emotional
and personally descriptive contents to reveal. Besides, the language translators are also used in
the proposed algorithm for analyzing all non-English content extraction. The social media
networks are allowing the users to use local language to reach final boundary people. This
combination of Naive Bayes and SVM methods has provided good prediction and classification
performance while analyzing the personality. The naive Bayes is probabilistic and it provides a
better prediction rate than all other machine learning algorithms. Besides, SVM provides higher
classification accuracy rate and minimum classification error rate. The hybrid version of these
machine learning algorithms provide a good prediction rate in the personality prediction
paradigm by leveraging higher accuracy and minimum relative error in the classification. From
the text, the characters and feelings are interpreted with the help of hybrid classification. The

authors strongly believe that, the proposed hybrid algorithm can predict the personality of the
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person with comparatively higher accuracy. This will be a benefit for human resources present in
various sectors of ICT industries on their recruitment process. They can predict the personality of
any job applicant with higher accuracy by using the proposed algorithm. In this research article,
the relative investigation on computational character acknowledgment has settled and compared
with ground truth information obtained from the users. The ground truth datasets are created for
Facebook, Twitter, and YouTube by using the manual reasoning method. In the future, the
following issues will be addressed; if the job applicants are non-social media networking users,
then the proposed framework cannot be used. There will not be any other option to predict the
personality. These are the drawbacks observed in the proposed system. In the future, the
proposed algorithm can be incorporated with traditional questionnaire-based personality
predictors, which can provide high accuracy and better prediction.
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