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Abstract

Recently, researches focused on studying how the Big Five personality traits are manifested on social
networks. These researches proved the presence of relationships between the Big Five Personality traits
and various social networks features extracted from users’ generated content. In this paper, the
relationships between the Big Five personality traits (Openness to experience, Conscientiousness,
Extraversion, Agreeableness, and Neuroticism) and attributes of personality characteristics identified
as the Personal Values and Human Needs are studied. These attributes or namely features, are
extracted from users’ posts on social media. The relationship between the traits and proposed
attributes is investigated through Pearson correlation coefficients. A dataset for 564 Twitter users is
used in an experimental study, where findings proved the presence of relevant correlations between the
traits and the proposed personality characteristic features. The Conscientiousness, Agreeableness, and
Neuroticism traits showed strong relations existence with all of the Personal Values features, while the
Openness to experience and Neuroticism traits showed strong correlations with Liberty and Self-
expression Needs features consecutively. The proposed study verified the effectiveness of the proposed
Personal Values and Human Needs features as indicators for the Big Five personality traits, proving
their ability for personality characteristics classification.
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1. Introduction

Dramatic use of social networks like Facebook and Twitter has been witnessed over the past several
years. Since their rise, people have been using them to interact with each other, build new communities,
and for expressing their opinions freely [1]. Users generated content made Online social networks
(OSN) a very valuable source of data that can be used for different applications. Among these
applications is identifying users’ personality characteristics through analyzing their digital footprints.

Based on the Five-Factor Model [2], a Human personality can be assessed in a multitude of a
continuous spectrum of traits. The traits of the five-factor model are known to be desirable qualities,
and often expressed as the “Big Five”. The five traits form the abbreviation (O.C.E.A.N)[3][4] and
include Openness to experience, Conscientiousness, Extraversion, Agreeableness, and Neuroticism.
Those five dimensions define how an individual behaves, thinks, interact with the surroundings, and
measure a unique aspect of a human personality. Table 1 shows a summary of the most dominant
characteristics for each of the Big Five personality traits [5].

Table 1 Big Five personality Traits Characteristics

Personality Trait Characteristics
Openness Imaginative, Open- minded, Insightful
Conscientiousness Ambitious, Organized, Self-disciplined
Extraversion Sociable, Assertive, Outgoing
Agreeableness Modest, Kind, Trusting
Neuroticism Nervous, Emotion instability, Anxious

Recently, researchers focused on studying how the personality traits are manifested on social
networks. Such researches proved the presence of relationships between the Big Five traits and
traditional features extracted from users’ generated data (i.e., text and images) [6-8]. On the same side,
many psychological studies managed to examine the relationships between the personality traits and
some psychological characteristics. These characteristics have proven to be good predictors for many
personality traits. Significant psychological characteristics are reflected in different characteristics
identified as Personal Values and Human Needs [9]. While traits are known to be the building blocks of
personality that describe how a person behaves in a certain situation, Personal Values are the beliefs that
motivate such behavior and Human Needs represent an individual’s desires in life.

Believing that social media can serve as a lake for analyzing and predicting human and Personal
characteristics, this paper aims to investigate the existence of relationships between the famous Big Five
personality traits (i.e., Openness to experience, Conscientiousness, Extraversion, Agreeableness, and
Neuroticism) and personality characteristics features extracted from posts on social networks. The
personality characteristics chosen are identified the Personal Values and Human Needs [4][10]. Pearson
correlation coefficients are adopted to measure the strength of such relationships between the Big Five
traits and the proposed features. The paper is structured as follows. Related work is given in section 2,
while section 3 describes the pipeline for examining the relationships between the Big Five personality
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traits and Personal Values and Human Needs personality characteristics. Section 4 presents
experimental results, and finally, section 5 concludes the paper.

2. Related work

In the past decade, a growing number of researches were dedicated to studying personality assessment
using data on social networks aiming to overcome the drawbacks of the traditional ways. These studies
made use of all possible features which can be extracted from an individual’s personal profile. To
enhance the assessment’s performance, researchers focused on studying the relationships between
personality traits and different social networks related features [7,11-13]. Most of these studies focused
on applying text analysis to extract traditional textual features such as words count, part of speech
(POS) tags, and N-grams[14].

Researchers in [15][16] aimed to study to what extent are the Big Five personality traits predictable
from users’ text on social media. Both depended on Linguistic Inquiry and Word Count (LIWC)[17]
tool for linguistic analysis. Experiments proved the presence of many dependencies between users’
personalities and language use. For example, both studies proved that Conscientiousness and
Agreeableness traits were negatively correlated with LIWC categories such as negative emotion, swear,
and anger. Also, Neuroticism showed a positive correlation with negative emotion and sadness
categories. Finally, social process category facets were found to be positively correlated with
Extraversion and Agreeableness.

A comprehensive study was conducted by [18] for two aims. Firstly, to examine the correlations
between various linguistic and emotional features extracted from users’ text on social media and the Big
Five personality traits. Secondly to test if it is possible to generalize these correlations across different
social media platforms. For this purpose, three benchmark datasets from Twitter, Facebook, and
YouTube were tested. For features extraction, different linguistic analysis tools among them LIWC tool
were used. Results proved the presence of correlations between six LIWC features and some personality
traits among all three datasets. Eventually, different relationships were detected when using different
datasets proving the impossibility to generalize the correlations between the features and the personality
traits.

Recently, examining the relationships between the Big Five traits and various personality characteristics
such as Personal Values and Human Needs was the scope of some psychological studies. The studies
[9][19] revealed nearly consistent results regarding the relationship with Personal Values. Negative
correlations were observed between Conservation value and Openness to experience, and between
Agreeableness and both Hedonism and self-enhancement values. Similarly, examining relationships
between the Big Five traits and Human needs proved correlations with Maslow’s basic needs [20].
These needs include esteem, safety and security, self-actualization, belonging, and physiological needs.
Results proved a negative correlation between Neuroticism trait and all needs. Whereas the rest of the
traits were positively and significantly correlated with the needs except for Openness to experience
which was not significantly correlated.

As reviewed above, most of the studies focused on investigating the relationships between the Big Five
personality traits and traditional textual features extracted from data on social networks. To our
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knowledge, none of the studies addressed examining the relationships with the psychological
characteristics such as Personal Values and Human Needs detected, especially in social networks posts.

3. Big Five traits’ relationship to Personality characteristics

This study aims to investigate the relationship between the Big Five personality traits and personality
characteristics represented in the Personal Values and Human Needs features. Those features are
extracted from users’ posts on social networks (Twitter). To investigate these relationships, three steps
are executed sequentially. These steps are Data Collection, Features Extraction, and Relationship
Extraction and Analysis. More explanation will be provided in the following subsections.

3.1. Data collection

The data used is a dataset collected from Twitter. In this step, a Twitter API is used to collect users’
latest tweets using their Twitter Handles (IDs). For each user, the crawled posts are concatenated into a
single document for further processing.

3.2. Features extraction

In this module, the personality characteristics features represented in the two categories- Personal
Values and Human Needs- are extracted from users’ tweets. The IBM Watson’s personality Insights
API was used for the features extraction. This API analyzes users’ text mainly for inferring individuals’
personality characteristics. The extracted features (Big Five, Personal Values and Human Needs) are
based on FFM, Schwartz’s Personal values theory [21], and Maslow’s needs [22] respectively. Table 2
shows the 5 extracted features for the Personal Values and 12 features for Human Needs that are used in
this study along with their description.

Table 2 The personal charactestics categories, Personal Values and Human Needs, along with their description

No. | Characteristics | Dimension Description

1 Hedonism Seek pleasure and sensual enjoyment.

2 Conservation Emphasize resistance to change and self-restriction.

3 Openness to change Emphasize independent action, and readiness for new
Personal experiences.

4 Values Self-enhancement Seek personal victory.

5 Self-transcendence Overcome the limits of the self and show concern for the

interests of others.

6 Harmony Accept others’ viewpoints, and feelings.

7 Curiosity Have a desire to discover.

8 Challenge Desire to take and achieve tasks

9 Stability Seek equivalence in the physical world.

10 Ideal Desire perfection.

11 Human Closeness Enjoy being connected to family and setting up a home.

12 Needs Excitement Feel enthusiasm and eagerness




EXTRACTING RELATIONSHIPS BETWEEN THE BIG FIVE MODEL AND PERSONALITY
CHARACTERISTICS IN SOCIAL NETWORKS

45
13 Self-expression Enjoy discovering and asserting own identity.
14 Love Enjoy social contact.
15 Practicality Tend to achieve clearly useful objective.
16 Liberty Behave or change with no constraints.
17 Structure Desire to hold things together and ensure well organized and
under control tasks.

3.3. Relationship extraction and analysis

In this module, the relationships between the Big Five personality traits and the seventeen extracted
features are investigated. Pearson correlations coefficients (r € [-1,1]) presented in Equation (1) are
computed.

Z(X] - HX])(YM - HYM)

r =
J2<X, — )% X (Y — by,)?

M

Where
e X, represents a specific personality trait, with J — {1,2...5} representing the Big Five traits.
e Y, represents a specific feature, with M < {1,2...17} representing 5 Personal Values in
addition to 12 Human Needs.
° Uy, and uy,, represent vectors scores mean for the J trait and M feature respectively.

4. Experiments and Results
4.1. Dataset

To create our dataset, Twitter handles (Twitter IDs) from a labeled dataset were entered for the Data
collection to crawl users’ latest tweets. The dataset contained tweets for 564 Twitter users in addition to
their Big Five personality traits scores. These scores are normalized to 0-1 scale for each trait.

4.2. Experimental results

The relationships between the Big Five, and the Personal Values and Human Needs features extracted
from users’ tweets are measured as per equation (1). Table 3 shows the Pearson’s correlation
coefficients values with their corresponding descriptive statistics (i.e., mean, standard deviation (SD))
for all features. The correlation will be judged as high, moderate, and no correlation by analyzing the
correlation coefficients values. Given that the values range from -0.65 to 0.56, the strength of a
relationship is considered to be strong when greater than or equals 0.5, while moderate when the
absolute value of r is between 0.25 and 0.49. Values outside those ranges map to no correlation. It is
worth mentioning that the obtained values are also similar to an experimental study conducted in [9],
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and a similar assumption like ours was mentioned. Table 3 highlights those two categories in yellow
and cyan colors respectively.

Table 3 Pearson correlation coefficients and the descriptive statistics for all features

Features Mean (SD) o) C E A N
Conservation 0.78 (002) -0.33**** 0.56**** 0.11* 0.49%*** -0.28****
Hedonism 0.76 (003) -0.38**** | _0.65**** -0.15*** | .0.33**** 0.27****
Personal Openness to change 0.74 (0.03) -0.08* -0.63**** S0.15%** | Q. 27**** 0.30****
Values Self-enhancement 0.72 (0.01) -0.21%*** | [Q B5**** -0.13** -0.44%*** 0.25****
Self-transcendence 0.69 (0.02) JQ.22%*** | _() 28**** -0.04 0.35*** 0.33****
Liberty 0.75 (0.02) | -0.44**** | .0.20%*** | -0.06 -0.05 0.15%**
Ideal 0.69 (0.02) | -0.25**** | -0.31**** | -0.10* -0.14** 0.14***
Love 0.73(0.03) | -0.25%*** | .023%x*x | 0 2gkkw* | 2@** | 027%%**
Practicality 0.79 (0.02) | -0.35**** | -0.09* -0.11%* | -0.36**** | 0.07
Human | Self-expression 0.84 (0.02) | -0.13** | -0.14** 0.05 0.19%*** | 0, 25%**%
Needs o
Stability 0.74 (0.04) | -0.05 0.35%*** | 0.20%*** | 0.38%*** | 0. 16%**
Structure 0.79 (0.02) | -0.15%** 0.34**** 0.00 -0.02 -0.11**
Challenge 0.63 (0.03) | -0.36**** | -0.27**** | -0.03 -0.18%**% | 0.15%**
Closeness 0.80 (0.04) | -0.28**** | 0.00 0.19**** | 0.656**** | 0.08
Curiosity 0.81 (0.03) | 0.09* -0.21**** | -0.05 -0.09* 0.14***
Excitement 0.72 (0.03) | -0.38**** | 0 36**** -0.13** -0.20%*** 0.20****
Harmony 0.84 (0.01) | -0.09* 0.29**** 0.25**** | [0.51**** | 0.03

Note: Openness to experience (O), Conscientiousness(C), Extraversion (E), Agreeableness (A), and Neuroticism(N),
Moderate correlations are in yellow, while strong correlations are in cyan,
p<.0001 “*¥***>: n < 001 “***° p < .01 ** p<.05 “*,

4.2.1 Relationships between the Big Five and Personal Values

Table 3 shows that Unlike Extraversion, correlations were observed between Conscientiousness and all
Personal Values, a strong positive correlation was found with Conservation value while negative
correlations were found with the rest of the values. Moreover, the Openness to experience trait is
moderately and negatively correlated with Conservation and Hedonism values. The Agreeableness trait
also established moderate positive correlations with Conservation and self- transcendence, while
moderate negative correlations with Hedonism, Openness to change, and Self-enhancement values
which agreed with results in [19] . Finally, the Neuroticism trait was moderately and positively
correlated with all the values except for Conservation. In conclusion, the traits Conscientiousness,
Agreeableness, and Neuroticism were proved to be significantly correlated with all Personal values.
Moreover, Hedonism and Conservation features established correlation with all of the personality traits
except for Extraversion.
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4.2.2 Relationships between the Big Five and Human Needs

As shown in table 3, Agreeableness trait proved the presence of strong positive correlations with
Harmony and Closeness. A moderate negative correlation was proved between Agreeableness and the
need for Practicality, while moderate positive correlations with the need for Love and Stability. These
results agreed with the findings in [20]. Openness to experience showed the greatest number of
relationships out of the five traits. This contradicts with a previous study in [20] in which the fewest
number of relationships was detected with Openness to experience. Moderate negative correlations were
established between Openness to experience and the need for Liberty, Ideality, Love, Practicality,
Challenge, Closeness, and Excitement. Conscientiousness showed moderate negative correlations with
the need for Ideality, Challenge, and Excitement. Also, moderate positive correlations were established
with the need for Stability, Structure, and Harmony. Neuroticism correlated moderately and positively
with the need for Love and Self-expression. Finally, with the least number of correlations, Extraversion
correlated moderately and positively with the need for Harmony. In conclusion, Openness to experience
was the only trait that correlated with the need for Liberty, while Neuroticism was the only trait that
correlated with the need for Self-expression. Additionally, Extraversion trait correlated only with the
need for Harmony.

5. Conclusion

This paper investigates the relationships between the Big Five personality traits and two personality
characteristics features categories detected from users’ posts on social networks. The two are
recognized as the Personal Values and Human Needs with 5 and 12 features respectively. Pearson
correlation is used to measure the relationships between the different attributes and the traits. Among
the relevant observations found is that Conscientiousness, Agreeableness, and Neuroticism traits are
significantly correlated with all Personal values. Additionally, all the personality traits are correlated
with Hedonism and Conservation values except for Extraversion. Concerning Human needs, Openness
to experience showed the highest number of relationships out of the five traits, while the Extraversion
trait showed the least. Furthermore, Openness to experience was the only trait that correlated with the
need for Liberty. Moreover, Neuroticism represents the only trait that correlated with the need for Self-
expression, while the Extraversion trait correlated only with the need for Harmony. In conclusion,
results proved that Personal Values and Human Needs are good indicators for the Big Five personality
traits which can be employed for personality traits classification.
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