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Abstract—Personality determines how person make decisions,
speak or react on different situations. In this paper explained
shortly the specifics of Myers-Briggs Type Indicator personality
classification, then details of preparation of the experiment to run
on Apache Spark platform. In experiment three different clas-
sification algorithms (Logistic Regression, Naive Bayes, Support
Vector Machine) are used to train and predict MBTI personality
pairs on a Kaggle dataset consisting of 8675 users tweets. In the
end explained the data preprocessing and algorithm training,
testing, validation details and results. The models with different
vector combinations have been compared, and results have been
described.

Index Terms—MBTI, Apache Spark, Logistic Regression,
Naive Bayes, SVM

I. INTRODUCTION

A personality type is a set of personal qualities and psy-
chological characteristics to describe similarities between a
certain category of people. It is used by psychologists to
describe differences and similarities between people, simplify
the understanding of people’s characters, predict behavior
and highlight common patterns and connections in studies
of different types of people [1]. There are 16 personality
types according to Myers-Briggs Type Indicator(MBTI). The
personality type is formed by a combination of four traits (or
preferences in MBTI terminology).

1) Scale E-I. Extraversion - Introversion: indicates where
consciousness is directed.

2) Scale S-N. Sensing-Intuiting: indicates how information
from the outside world is perceived.

3) Scale T-F. Thinking-Feelings: indicates how decisions
are made.

4) Scale J-P. Judgment-Perception: indicates what methods
of preparation for action will be used by particular person
[2]. Personality classification using text data such as posts
in different social network accounts, essays based on MBTI
with high level of accuracy is one of the modern tasks in
Computer Science. The stem of current experiment was the
work of the scientists from PES University (India), where three
classification methods (Naive Bayes, SVM, Neural Networks)

were used to classify the users‘ MBTI personality types
according to their twits, the Kaggle datasaet was used. [1]
The aim of this paper is to improve accuracy of classification
and do it on distributed system using Pyspark.

PySpark is an open source API of Apache Spark on Python
used for distributive processing of big data. It doesn’t have
it’s own file system but supports popular systems like Hadoop
Distributed File System (HDFS), Hbase, Cassandra, Amazon
S3, Amazon Redshift, Couchbase etc. PySpark works on a
MapReduce paradigm, which were developed for processing
large amount of data distributively using key/value format.
To run pyspark on a local machine, Java and some other
software needed. Therefore, instead of a complex setup proce-
dure, Google Colaboratory was chosen, which perfectly suits
hardware requirements, and also comes with a wide range of
libraries for data analysis and machine learning. PySpark and
Py4J packages were installed. Py4J allows Python programs
running in a Python interpreter to dynamically access Java
objects from a presented Java machine.

II. LITERATURE REVIEW

Sentiment analysis is one of the trending areas of research
in Natural Language Processing related to text mining [3].
With the increase of social media usage, computational lin-
guistics and text mining are becoming very crucial from
many aspects [4]. As a part of research in this direction,
the Personality Classification attempts to group individuals
according to their psychological types which goes back to Carl
Jung [5]. Following [6], some researchers regard personality as
a five dimensional inventory and call it Big-five model, while
the others prefer four dimensionality based on [5], known
as Myers-Briggs Type Indicator (MBTI) [7]. For the task
of Personality Classification from text, clearly social media
provides a huge amount of resource where users hint their
actual personality in a written manner [8]. In fact, as simple
as the size of a person’s social network already gives some
insights on his personally [9]. Some of the early works, see
e.g. [10], studied correlation between personality and publicly
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shared demographic data of the social network users, and
others used linguistic features for the personality recognition
[11].

One of the first attempts to classify personality based on
user’s Twitter profile is carried in [12]. In this work, fifty
Twitter users were recruited to collect the data. To this end,
45-item Big-five model questionnaire survey was conducted to
label the personalities. From each user, up to 2000 latest tweets
were collected. The preprocessing steps contain aggregation,
quantification, and 74 dimensional feature extraction including
linguistic specifics. As a result of ZeroR and Gaussian Pro-
cesses, both are machine learning algorithms, it was shown
that each personality score can be predicted to within 11% -
18% of their true value.

Later in 2013, a Naı̈ve Bayes algorithm with semi-
supervised approach was utilizes for the personality classi-
fication task [13] using 4621 tweets. The Big-five model
predictions were made based on descriptive features extracted
groups of tweets where mean accuracy reached 84%.

MBTI personality prediction based on MOODLE course
activities and Facebook course group activities was proposed
in [14]. The data was collected from 240 Business College
students with ten activity based descriptives and tested on
10 various classification models, namely, OneR, NaiveBayes,
KNN, BayesNet, Kstar, Random forest, J48, JRIP, KNN
/IBK, RandomTree, Decision Table. The best three performing
architecture were found to be OneR, Random forest, and J48
with the respective accuracy of 97.40%, 93.23%, and 92.19%.
While the accuracy of some of the algorithms are high, this
approach is very specific to certain course activities, not end
to end text analysis based approach.

Word count based personality classification approach is con-
sidered in [15] using both Big-five model and MBTI datasets
collected from various social media sources. Their method
uses singular value decomposition of matrices and experiments
on different languages show that on MBTI personal classifi-
cation the highest F1 score reaches 0.96 on Sensing/Intuition
factor of French tweets.

Big-five personality trait based classification task is studied
in [16] using 2467 stream of-consciousness essays using
a convolutional neural networks (CNN). CNN filters were
used to obtain n-gram feature vectors followed by the fully
connected dense layer. Among various experiments, the best
accuracy reaches 62.68%.

Social media based MBTI personality prediction problem
was studied in [17] using 8660 tweets. The gold standard
Linguistic Inquiry and Word Count methodology, a lexical
resource EmoSenticNet, and open source semantic network
ConceptNet were utilized in the processing stage. Together
with TF-IDF 1850 dimensional feature vectors were generated.
Three models, Naı̈ve Bayes, SVM, and Neural Networks, were
trained and tested for their accuracy. The SVM outperformed
the others with maximum prediction accuracy reaching 88.4%
on Sensing vs Intuition class.

A recent work [18] considers MBTI personality recognition
on 643912 Turkish texts from 647 social media users. They

report to achieve F1 score of 60% where TF ve TF-IDF
feature vectors were used with Naive Bayes and FastText
methodology.

While Naive Bayes is considered the classical approach,
there are other comparable methods. In particular, a recent
study [19] utilizes K-means clustering and Gradient Boosting
techniques that outperforms Naive Bayes.

As the above review of literature suggests, this is relatively
new area of research and more work is needed to improve the
automated personality classification from social media posts
[20].

III. METHODOLOGY

A. Dataset

In this work MBTI datased from open source platform
Kaggle is used. Dataset contains information about 8675 users.
Each row of the dataset has a users’s MBTI personality trait
label and their latest 50 tweets.

B. Preprocessing

Before using the tweets data is split to 50 different tweets
and concatenated to one text from all of them. This is done
to make it easier to process data in the next steps.

1) Remove twitter handlers and URLs: All user handlers,
which starts from ’@’ sign are removed. This sign is used for
mentioning another user in the tweet. Some of the tweets con-
tains only the URLs to external resources. Regular expressions
are used to remove them.

2) Remove stop words: All words that do not bring specific
meaning are removed from each tweet. Python has natural
language toolkit nltk, which has the corpus of stop words in
English language. All of the stop words from each tweet that
in this nltk’s corpus are removed.

3) Stemming: Stemming is the process of transforming the
word to their base form. This is the one of the basic techniques
that used for data preprocessing. So each word in tweets go
through this transformation.

4) Tokenize: Finally all tweets are tokenized. Tokenization
is the process of splitting the text into smaller parts called
tokens suitable for the Machine Learning classification algo-
rithms. After tokenization we got a sequence of tokens.

C. Vector generation and training

To convert preprocessed data into vectors both CountVec-
torizer and TfidfVectorizer has been used. Count vectorizer
generates vector from the given text based on the frequency
of each word that occurs in the entire text. TF-IDF (term fre-
quency - inverse document frequency) is measure that shows
relevant a word in document. To calculate this metrics we need
to parameters. First one is how many times a word appears in a
document, and the second one is inverse document frequency
of the word across a set of documents. In this experiment both
vectors are passed to the classification algorithms separately.
There are Logistic Regression, Naive Bayes, SVM classifiers.
SVC kernel is used for SVM and multinomial Naive Bayes
algorithm.



Fig. 1. Workflow

IV. RESULTS OF THE EXPERIMENT

In the experiment PySpark library is used. Before the
experiment, dataset divided into train, test and validation
parts. In these proportions 0.80, 0.19, 0.01 respectively. After
preprocessing our data is converted into vectors by using
CountVectorizer and TfidfVectorizer. Then vectors passed to
the classification algorithms. Each label is constructed from
4 pairs of psychological types. Each pair is guided through
each model. The model is evaluated by using PySpark’s binary
classification evaluator. The results of the classification are
given in “TABLE I” and “TABLE II”.

TABLE I
ACCURACY OF ALGORITHMS WITH TF-IDF

Logistic Regression Naive Bayes SVM

IE 79.67 79.37 79.43

NS 86.46 85.27 85.69

FT 77.28 77.28 79.90

JP 64.94 66.91 67.50

“TABLE I” displays the results of classification algorithms
applied on pairs of psychological types with term frequency
feature extraction. For IE label logistic regression gives 79.67
accuracy, Naive Bayes algorithm gives 79.37 and Support
Vector Machines gives 79.43 accuracy. The best accuracy score
for IE label with TF-IDF vectorizer give Logistic Regres-
sion classifier. For FT label the performance shows logistic
regression with 86.46 accuracy score. For NS pair the highest
accuracy has SVM classifier with 79.90 score. For JP label
highest accuracy is 67.50 that gives SVM classifier.

TABLE II
ACCURACY OF ALGORITHMS WITH COUNTVECTORIZER

Logistic Regression Naive Bayes SVM

IE 79.96 78.18 84.29

NS 86.11 85.03 88.57

FT 77.64 77.64 93.50

JP 65.68 67.68 75.87

V. CONCLUSION

In conclusion the experiment gives a new angle to observe
the results of application of machine learning classification
algorithms for MBTI personality classification problem. Three
different algorithms give various results for each pairs of
personality parameter.

The strong advantage of this research work is that all
experiments done on the PySpark which uses Apache Spark
platform. So usage of these algorithms can be extended by
applying it on really large corpus of data and running on
suitably large cluster. So the classification process can be
performed on real time social network server or on any proxy
server in real time where all these data are accumulated, which
can be a future research work.
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