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ABSTRACT

In today's digital era, social networks have become a key part of
everyday human life, where people expose their opinions,
preferences, and social interactions. Online continuous living creates
a treasure of digital footprints, which can provide very useful
information in the study of personality traits. We delve into actual
data to examine how these patterns of behavior input into predicting
personality traits. This work explores the opportunities offered by
social media as a dataset for personality assessment by various
methods of machine learning as classification, clustering, and deep
learning. Using the Big Five model of personality, we categorize
people with references to Openness, Conscientiousness, Extraversion,
Agreeableness, and Neuroticism. The collected data from social
media networks provided a huge dataset that is utilized in training
predictive models and modelling online habits interacting and the
sentiment trends. The comparative analysis shows machine learning
to be superior to conventional self-report personality measures,
whereby the machine-learned models are scalable and automated,
objective personality tests capable of delivering great information in
minimal time. Especially the deep learning algorithms based on
transformer architectures show extremely high accuracy predictions,
in the range of 75-85%.This technology also comes wrapped in a
plethora of ethical problems, primarily about consent, algorithmic
bias, and privacy. In this paper, we discuss these problems and
propose guidelines for the benevolent execution of such technology.
This is a wide-ranging process that can constitute anything from
targeted advertisements and hiring decisions to following up on an
individual's mental health and also human-computer interactions.
This study allows one to understand how Al can help understand
human behaviors, paving the way for a more effective and ethical use
of machine learning in social and behavioral sciences.
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To understand "personality,” one needs to consider
the thoughts, feelings, and behaviors that accompany
each person and that makes it different from the rest.
This difference is evident in one’s interactions with
people, how decisions are made, or how one fulfills
his/her obligations, either in a private or professional
capacity. In a general view, personality is assessed
through self-evaluative ~ questionnaires or
psychometric evaluations. While such methods allow
for valuable conclusions to be reached, they tend to
be biased, such as providing answers that individuals
believe are more socially acceptable as opposed to
being completely honest. Moreover, such evaluations

only provide a portrait of personality at a specific
point in time, not its evolution over a certain period.
People's self-expression has dramatically transformed
with the increased use of social media platforms. Any
singe post, comment, share, or like holds great value
when understanding an individual’s identity. Unlike
conventional questionnaires, social media platforms
offer behavioral data at all times, meaning traits
within personalities can be observed as they are
expressed. Three narcissistic personality traits are
made easier to evaluate thanks to the amazing
possibility of analyzing endless amounts of social
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network data: extroversion, self-esteem, and self-
promotion.

Social media has seen an exponential growth in the
last few years and has become an easy and popular
method - both for social interaction and information
distribution. People use social media to express
themselves to the world. These expressions
characterize the behavior of a user and human
behavior is a reflection of his/her personality. Thus,
there is a strong interconnection between a user's
personality and their online behavior on social
networks. This implies that posts made by a user can
be analyzed to obtain pieces of information which can
be used to recognize his/her personality traits. Of all
the human attributes, personality has been considered
the most difficult to understand. It is vital as it can be
utilized to define the unique characteristics of a
person. A central part of human conduct/behavior,
personality is made up of emotions, conduct, patterns
of thoughts, feelings, which makes a person one of a
kind .An individual's preference of things (book,
music, films etc) and interactions with other people
are influenced by his/her personality.

Literature Survey

Recent studies have looked into personality traits
prediction from social media information and facial
photographs. The Big Five personality model has
been utilized as a basis across several studies (Ahmed
Al Kamrul Marouf et al., 2020; Jia Xu et al., 2021; P
S Dandannavar 2018).Feature selection techniques
like Pearson correlation coefficient and information
gain were compared for improved prediction accuracy
from social media text (Ahmed Al Kamrul Marouf et
al., 2020). Natural language processing from
interview responses has proven promising for
inferring personality traits, with TF-IDF and LDA
topics performing the best (Madhura Jayaratne &
Buddhi Jayatilleke, 2020). Deep neural networks,
which have been trained on huge sets of facial
images, have attained more than 70% accuracy in the
prediction of Big Five traits with neuroticism and
extraversion at more than 90% accuracy (Jia Xu et al.,
2021). These methods prove the potentiality of
exploiting digital footprints and visual information in
predicting personality traits for diverse purposes.

Various approaches for prediction of personality traits
from digital data have been examined in recent
studies. SOnmezoz Bilgisayar explored machine
learning approaches to MBTI personality type
prediction. Tutaysalgir et al. (2019) also explored a
clustering approach to predicting Big Five personality
traits from tweets composed in the Turkish language
based on linguistic characteristics intrinsic to the
Turkish language. In the audio modality, Jothilakshmi

& Brindha (2016) introduced a scheme based on
frequency domain linear prediction features to
forecast speaker characteristics for automatic
personality perception with 90-99% classification
accuracy. Li et al. (2017) investigated personality
feature prediction of social network users from text
data, with comparison of several regression, gray
prediction, and multitask models. Their work
identified that the gray prediction model was the best,
with general prediction accuracy of 0.8 to 0.9,
showing excellent generalization and non-linear
properties in personality prediction based on user
data.

Personality trait prediction based on social media web
traces has also garnered much interest on the strength
of its practical application in so many fields. Wang
posited an Attention Recurrent Neural Network
(AttRNN) method that considers temporal
information while predicting personality traits from
data sampled from 19,000 Facebook volunteers. This
method is focused on enhancing previous
classification models through the consideration of the
temporal nature of online footprints. Similarly,
Katiyar et al. (2020) designed an automated
personality classification system using data mining
algorithms, i.e., Naive Bayes and Support Vector
Machine. Their system classifies personality along
Big Five traits and is meant for use by organizations
to select candidates on the basis of personality instead
of technical skills. Both studies mention the need for
using online data and sophisticated algorithms in
forecasting and categorizing personality traits, which
may be used in various domains like marketing,
decision-making, and selection.

P S. Dantannavar, "Social Media Text - A Source for
Personality Prediction." [1] The use of social media is
increasing at an alarming rate. Use of social
networking websites like Twitter and Facebook for
socialization is also increasing. About 6,000 tweets
are posted on Twitter every second. Facebook users
are using 35 minutes of their day, leading to
approximately 317,000 status updates that are posted
in one minute. These large data sets contain highly
important information. This data can be processed for
any number of uses. It is usual to employ social
media data to forecast user personality. Prediction
models of user factors such as age, gender,
personality, employment, and political leanings have
been successfully constructed. Personality models
such as the Big Five, DISC, and Myers-Briggs Type
Indicator employ recognized norms for personality
forecasting. A user's social media data can therefore
be used to forecast his or her personality. The main
aim of this paper is to survey the research carried out
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on personality prediction based on social media
information.

The authors of this article are R. Brindha and S.
Jothilakshmi. "Using Frequency Domain Linear
Prediction Features for Speaker Trait Prediction for
Automatic Personality Perception.” [2] Automatic
personality perception aims at predicting the speaker's
personality through nonverbal behaviors. Some of the
speaker traits employed in determining personality
include extraversion, conscientiousness,
agreeableness, neuroticism, and openness. This paper
introduces a method of speaker trait prediction for
automatic  personality assessment. It applies
frequency domain linear prediction (FDLP)
technology to describe speech data and personality
traits' correlation. The feature sets using FDLP have
better performance than other feature extraction
techniques. The SSPNet Speaker Personality Corpus
is used in research and assessment. The approach
predicts speaker traits accurately with 90-99
classification accuracy. Bo Wang, Chaowei Li, and
Jiale Wan "Social Network User Personality
Prediction" [3] We gather social information and
questionnaires of Weibo users to predict personality
through text analysis. We select user input by
correlation and principal component analysis, and
forecast and assess results by the multiple regression
model, gray prediction model, and multitasking
model. The grey prediction model performs better
than the multiple regression model with respect to
mean absolute error. The multitask model performs a
general prediction effect of 0.8-0.9, reflecting good
accuracy. This reflects that grey prediction in user
personality prediction possesses good generalization
and non-linear properties.

Proposed system

Personality prediction detection from text is a hard
but significant task in the domain of natural language
processing (NLP). personality prediction often takes
place with refined linguistic signals, tone changes,
and situational indications, and therefore, it is hard for
conventional models to identify accurately. In
response to this problem, we introduce a deep neural
network-based method to identify sarcasm. Our
method uses advanced deep learning techniques to
capture the subtleties of sarcastic language. The deep
neural network is trained to recognize patterns in text
that indicate sarcasm, such as contradictions between
literal and intended meaning. It also considers
contextual factors, such as prior interactions and
sentiment shifts, to maximize accuracy. We use the
Support Vector Machine (SVM) algorithm, a machine
learning method generally widely wused for
classification tasks, for purposes of training and

testing. The SVM model assists in the dataset fine-
tuning by pre-filtering the correct features prior to
input into the deep neural network. With the blending
of these methods, our system optimizes efficiency in
personality prediction detection and reduces rates of
misclassification. Aside from technical deployment,
our app is also concerned with user privacy and
security. As personality prediction detection is most
widely applied to social media monitoring, sentiment
analysis, and automatic moderation, safe processing
of data takes precedence. Our system aims to process
data responsibly, while conforming to Al ethics that
avoids the misuse or bias in identifying sarcasm. Our
personality prediction detection platform has a
number of applications in reality. It can be applied to
enhance the response accuracy in customer support
chatbots to differentiate between true complaints and
sarcastic comments. In social media monitoring, it
can be used in detecting cyberbullying, trolling, and
fake sentiment tendencies. Brands can utilize
personality prediction detection in market surveys to
garner more realistic measures of consumer
sentiment, distinguishing genuine praise from ironic
disdain. In conclusion, our deep neural network-based
personality prediction detection system fuses machine
learning and security implications to provide an
innovative and trustful solution to identify personality
prediction in text-based communication. With
ongoing updates and dataset enlargements, this model
can potentially reframe how personality prediction is
defined and handled in artificial intelligence
applications.

Methodology

Data Collection

Learning social personality traits from social media
using machine learning needs to be executed in a
systematic manner so that the learning is accurate,
reliable, and ethical. This chapter presents the
methodology applied in this study, which involves
data collection, preprocessing, feature extraction,
model selection, training, evaluation, and validation.
To develop an accurate model of predicting
personality traits based on user online activities using
advanced machine learning approaches, this study
endeavors.
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Data collection is where the process begins. Social
media platforms like Twitter, Facebook, and Reddit
provide copious amounts of consumer-generated
content riddled with personal thoughts, feelings, and
behavioral patterns. These are online journals where
people are expressing their views, leaving comments,
and revealing pieces of their personality with words,
images, and interactions. By using platform APIs,
large amounts of data, such as posts in the text form,
comments, profile information, engagement levels,
and user interaction behaviors, can be retrieved. To
achieve a representative and diverse dataset, efforts
are made to invite participation from users based on
different demographics, geographic locations, and
cultures. However, ethical principles take precedence.
As personal data is sensitive in character, the research
adheres to the law of data privacy such as GDPR
devotedly and is in accordance with ethical research
guidelines. All collected data are anonymized so as
not to intrude into the privacy of the users, and
informed consent measures are adopted whenever
possible. Also, filtering tools are used to delete all
identifiable information so that the research may be
both ethical and responsible.

Data Preprocessing

The data, when gathered, is subjected to rigorous
preprocessing in order to filter out noise and improve
quality so that the resultant dataset is ordered,
meaningful, and ready to be analyzed. Social media
data, when raw, is generally infested with redundant
entries like special characters, irrelevant punctuation,
and stop words—the common words that have little
or no impact on predicting personality scores. To
counter the above, a sanitized process is applied on
the text, eliminating such extraneous elements from
the information. Further, emojis, links, and
multimedia-related text (e.g., image captions or video
descriptions) are either removed or evaluated to
determine if they carry semantic meaning. Missing
data handling is an important aspect of the
preprocessing phase. Partial records, like posts with
timestamps missing or incompletely available user
information, can introduce inconsistency and bias.
Based on missing data nature and magnitude,
methods such as interpolation (prediction of missing
values on the basis of adjacent data) or removal of
entire records having missing information necessary
for the estimation are adopted. The objective remains
to maintain most useful data but remove biases
capable of invalidating personality prediction
credibility. To further clean the text data, tokenization
and lemmatization processes are used. Tokenization
means that sentences are divided into single words or
phrases, which allows easier analysis of linguistic
patterns. Lemmatization, however, brings words to

their base or root form so that different forms of a
word (e.g., "running" and "ran") are considered as one
entity. The procedure adds uniformity and reduces
redundancy to the dataset.

Another crucial data preprocessing method is
standardization. For the uniform treatment of the data,
all text is converted to lowercase so as to eliminate
the variability based on the case sensitivity.
Moreover, timestamps, which are typically dissimilar
in format for each social media site, are made uniform
in a standard format to facilitate temporal analysis of
user activity correctly. The engagement metrics, i.e.,
the shares, likes, and comments, are normalized
statistically to prevent excessive influence from
outliers (e.g., extremely popular viral posts with very
high engagement). This prevents all users' actions
from being compared on a different scale, reducing
the likelihood of biased predictions. Through the
implementation of these overall preprocessing
techniques, the data set is transformed into a well-
formatted, high-quality data set that is suitable for
feature extraction and model training. This diligence
ensures that the machine learning models are
provided with clean, useful data, thereby improving
the accuracy and reliability of personality trait
predictions.

Feature Extraction

Feature extraction is a crucial step that converts raw
data into structured and meaningful variables, making
it possible for machine learning models to identify
patterns linked to personality traits. Instead of
analyzing entire text bodies or raw engagement
metrics, specific features are extracted that serve as
quantifiable indicators of a user's personality. These
features derived are of different categories, and each
provides interesting insights into different aspects of
one's online behavior. One of the most significant
categories is lexical features, which are concerned
with the linguistic properties of a social media user's
posts. These include word frequency, sentence
complexity, and sentiment scores that indicate an
individual's writing style and emotional tone. For the
time been, the repeated use of positive or negative
words can indicate varying degrees of extraversion or
neuroticism. High-level Natural Language Processing
(NLP) tools such as sentiment analysis libraries assist
in measuring such linguistic features.

Another important category is psycholinguistic
features, based on tools like the Linguistic Inquiry
and Word Count (LIWC). This method is more
complex than the word analysis and looks for the
more frequent and emotive qualities of the language.
It investigates the frequency of the words used by the
people that describes the emotional states, social
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interaction, or intellectual processes and enables more
sophisticated insight into how people speak. For
instance, high frequency in the use of words
indicative of self-referential processing and
intellectual activity may be associated with high
openness to experience. Aside from language,
behavioral traits also indicate a user's interaction rates
and tendencies. Posting rates, response rate, and
engagement levels (likes, shares, and comments) are
all expressions of personality traits. For example,
very extroverted persons may post frequently and
engage with other users actively, whereas introverted
persons may post less but post more reflective or self-
analytical items. Such behavioral indicators assist in
narrowing personality predictions by infusing a sense
of observable social behavior.

Another essential aspect is network features, which
analyze the structure and quality of a user's social
relationships. Social network analysis (SNA) methods
assess measures such as followers, connections, and
interaction density in a network. Highly connected
users with high engagement levels can show
characteristics related to extraversion, while users
with few interactions can score higher on
characteristics such as conscientiousness or
neuroticism. Examining the nature of such
connections offers a further insight into how people
interact within their social world. Through the
integration of these various categories of features, the
model obtains a balanced picture of a user's
personality without relying on words or interactions
only. These features are the basis for training strong
machine learning models that can produce accurate
and informative personality predictions.

How Machine Learning Improves Personality
Prediction

Machine learning, a strong branch of artificial
intelligence, allows computers to identify patterns in
big data and make predictions from them. Through
the use of machine learning algorithms on social
media data, researchers are able to derive meaningful
information regarding personality traits. As compared
to traditional self-report measures of personality that
are based on personal responses and liable to
subjectivities, machine learning is evaluating actual
online activities and thus has the ability to make a
relatively more objective determination of personality
factors. The other major advantage of applying
machine learning for personality prediction is that it is
scalable to a very high extent. Big datasets involving
millions of users can be dealt with by machine
learning, and personality testing in a big way is both
affordable and efficient. It is particularly beneficial
for businesses, researchers, and psychologists that

want to look into personality trends on a very big
scale without the need for surveys taking an amount
of time.

Another important advantage is objectivity. Classical
personality tests, like questionnaires, are founded on
self-report responses, which can be influenced by the
respondent's mood, social desirability bias, or
ignorance about themselves. Machine learning
models, however, record and infer data from an
individual's real social media activity, thus decreasing
the possibility of biased responses and presenting a
closer representation of their personality. Machine
learning also allows for personality trait analysis in
real-time. Because social media behavior is
continuously updated, machine learning can measure
personality trait change over time. This is especially
helpful for tracking behavior change, mental health,
or even warning signs of mental illness. Compared to
single-point personality tests that provide static data,
machine learning allows for a dynamic, changing
view of personality.

Besides that, machine learning provides cost-saving
in personality estimation. Psychological assessment
using traditional means is highly human-resource-
intensive, involving experts in administering tests and
interpreting results. Machine learning is different;
having trained the system, it only needs minimal
input from humans, which can examine large
quantities of data at negligible costs. It not only cuts
costs but makes personality estimation highly
accessible and scalable. Building upon these
strengths, machine learning has a revolutionary
framework for personality forecasting, which results
in insights scalable, objective, dynamic, and
economical. By using this strategy, the predictability
and integrity of personality examinations are
improved such that it remains a useful vehicle for
researchers, psychologists, and companies interested
in deciphering the human psyche with digital traces.

The Big Five Personality Model of the Personality
Prediction

The Big Five Personality Model, also known as the
Five-Factor Model (FFM), is among the most widely
accepted theories concerning personality. The Big
Five model categorizes people into five broad
tendencies that encompass diverse aspects of human
behavior and mental operation. Openness to
Experience: This is how much an individual is
receptive to new ideas, experiences, and creativity.
High openness is marked by individuals who are
imaginative, curious, and open to unconventional
ideas, with an appreciation for art, literature, and
abstract thought. Their lower counterparts, on the
other hand, prefer familiarity, order, and practical
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means of living, with an appreciation for routine and
conventional ways of thinking.

Conscientiousness: This characteristic indicates how
much self-discipline, organization, and dependability
aperson has. Extremely conscientious individuals are
goal-oriented, dutiful, and thorough in doing things,
being dependable in work and life. On the other hand,
low conscientious individuals find it difficult to be
impulsive, procrastinate, and disorganized and have a
liking for spontaneity rather than regimen.

Extraversion: This scale measures social interaction
and energy. Extroverts are energetic, outgoing, and do
well in groups, liking group activities, discussion, and
socializing. They tend to express themselves openly
and seek excitement. Introverts are reserved, liking
small group or one-on-one settings. They may gain
energy from reflective activities and like intense,
meaningful conversations more than large amounts of
social interaction.

Agreeableness: This trait captures a person's
inclination toward being compassionate, cooperative,
and empathetic. Highly agreeable people value
harmony, kindness, and trust, which makes them
effective in working groups and building
interpersonal relationships. Those who are less
agreeable may be inclined to be more critical,
competitive, or more self-focused in their style,
emphasizing individual goals sometimes at the
expense of other people's well-being.

Neuroticism: This refers to a measure of emotional
stability and susceptibility to bad moods. High
neurotics will experience more worry, mood swings,
and distress, usually reacting in a more extreme way
to bad situations. Individuals with low scores on
neuroticism are likely to possess good emotional
resistance and stability and are equable despite bad
times.

Based on social media activity, machine learning
algorithms can make predictions of these personality
traits. For instance, extroverts will post frequently,
comment on other people's posts, and use extremely
positive wording, while conscientious individuals will
post frequently and prefer professional matters.
Neurotics will display mood swings in what they
post, with the disclosure of their moods. This
integration of computational techniques and
psychological theories allows us to gain better
knowledge of personality from web traces.

Results

Besides forecasting preferences and interests, our
social media content analysis based on machine
learning also yielded encouraging results in
personality forecasting. The models developed from

heterogeneous data collections of various internet
platforms such as Twitter and Facebook showed
consistent prediction results, with rates ranging from
75% to 85% in the identification of the Big Five
personality traits.

The findings presented clear patterns in the
identification of each of the personality traits from
social media behavior.

1. Extraversion: Extraversion was the most
predictive of this personality. The extraversion-
high subjects were detected through ubiquitous
posting activities, participatory behaviors (liking,
commenting, sharing), and higher activity levels
among  internet  communities.  Frequent
occurrences of excited language, emoticons, and
chat-like writing style were also predictive.

2. Conscientiousness: Structured posting behavior,
linguistic homogeneity, and adherence to well-
defined schedules were predictively valid by
machine learning models for conscientiousness.
Highly conscientious users were likely to post
professional or educational content, posted with
grammatically correct language, and
communicated about productivity-related topics.

3. Openness to Experience: People with high
openness were identified through their wide-
ranging areas of interest, high levels of talking
about new ideas, and taking interest in artistic,
intellectual, or philosophical material. Such posts
as included abstract vocabulary, question-driven
discourse, and references to culture helped
identify this aspect correctly.

4. Agreeableness: Agreeableness prediction had
moderate accuracy. Highly agreeable users were
more likely to contribute cooperative language,
send positive comments, and interact positively
with others. Their blog posts included a lot of
expressions of empathy, appreciation, and
community discussions, whereas less agreeable
users reflected more competitive, argumentative,
or critical actions.

5. Neuroticism: Sentiment analysis was very
effective in identifying neuroticism. Users with
frequent mood swings, negative sentiment, and
stress-related sentiments were more probable to be
labeled as neurotic. Tendencies like irregular
posting patterns, self-analyzing or anxiety-related
posts, and reactive participation further supported
the predictions of the model.

Deep learning models like transformer-based
frameworks BERT and GPT surpassed conventional
classification models in personality prediction. Feature
importance analysis revealed that linguistic features,
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trend of sentiment, and social interaction patterns were
the strongest predictors of personality traits. These
results imply that machine learning offers a robust
method for inferring human personality from social
media usage, providing insights with potential benefits
for psychological research and practical applications.
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Conclusion

The convergence of machine learning and social
media analysis has had a great impact on personality
prediction through the provision of an alternative
means of understanding people's behavior. Artificial
intelligence helps researchers and organizations
acquire insightful personality trait data from real
online behavior rather than employing conventional
self-reported items. This study has shown that
personality can be inferred with high accuracy by
machine learning models, and that such models can
prove to be an excellent resource for psychologists,
organizations, and researchers who wish to discover
human personality in bulk.

But while the power of Al-based personality
prediction is immense, so are its moral implications.
User privacy and security of data must be a prime
issue, as the misuse of individual information may
lead to violation of privacy or discriminatory
decision-making. Therefore, sound development and
implementation of such models require rigid ethical
requirements, transparency of model decisions, and
clear policies of usage of data. One also needs to look
at correcting biases in training data to avoid biased
results and offer machine learning models that yield
correct and unbiased personality reports. Future
research needs to work on enhancing the
interpretability of the models so that they make more
transparent and explainable predictions. Utilization of
multimodal data sources such as images, videos, and
voice patterns could potentially improve accuracy
even further by capturing more behavioral cues.
Research also needs to go on to assess whether and
how the personality prediction an be done using
machine learning that can be used for supporting
mental health applications, personalized content
recommendations, and human-computer interaction
optimization.
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With its responsible conceptualization and ethical
considerations, personality prediction based on
machine learning has the potential to revolutionize
the way we view, engage, and serve individuals in
cyberspace. By embracing Al responsibly, we can
possibly leverage its powers to gain valuable insights
into personality without infringing on privacy and
guaranteeing equity in its application.
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