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Abstract 
 
Advancement in technology have a fast outcome on every area of life, it may 

be personality development or any other area. Machine learning conveyed 

the encouraging result in personality prediction by analysing the data through 

its decision-making process. To judge one‟s personality is an important part 

of interview which helps recruiters to analyse the reliability of the candidate. 

It is imperative to develop a system which identifies individuals‟ personality. 

From various study it has been found that by the interview answers in the 

form of textual form is a good metric for predicting someone‟s personality 

trait. To achieve this goal, machine learning models will be used. From past 

many years Machine Learning models and NLP are gaining acceptance in the 

area of topic modelling and text classification. Here, using Machine Learning 

methods and Natural Language Processing (NLP) to infer HEXACO trait 

values from textual information, a regression model is used. In this study 

various methods are compared and will come up with optimized method for 

personality prediction using ensembling machine learning algorithms. Text 

representation in the form of Term-Frequency Inverse Document Frequency 

and Word Embedding methods are compared to check which gives best 

performance as per the work. The goal is to derive a candidate's personality 

from the textual substance of interview responses, which distinguishes the  
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personalized assumptions inherent in individual candidate persona judgement 

in less time. With lesser time requirement for successful personality 

prediction, our proposed methodology is energy efficient because of less 

power utilization and have also shown better accuracy while working on 

unknown data. Deep learning can be used for classification tasks to achieve 

finer performance, and feature engineering can be improved. 

 

Keywords: HEXACO, NLP, Personality Prediction, Energy Efficient, TF-

IDF, Word Embedding 

 

 

1 Introduction 

 

 Personality is a combination of a person's behavior, feelings, and 

motivation, as well as a characteristic of their  thought process. The 

ability to recognize one's own personality has its own study meaning and 

importance [1].  Our environment has a significant effect on our way of 

life, influencing our different life decisions, fitness and  well-being, as 

well as our wishes [2]. In the field of psychology, it will be used to 

understand user behaviour. At  the same time, In recruiting, it helps 

recruiters to select appropriate, suitable and capable employees [3–5].  

Personality can also be defined as a psychological construct which 

focuses on explaining the detailed variety of human behaviours and 

characters with reference to stability and measurable features of an individual 

person [6].  This not only reflects a similar model of behavior, thinking, and 

intellectual communication, but it also reflects a similar model of behavior, 

thought, and intellectual communication [7], but also has an effect on crucial 

facets of one's life, such as pleasure, desires, motives, sentiment, behavioral, 

and physical wellbeing [8].  

Personality is a stable psychological construct accounting for difference 

in individual‟s personality. As the time as well as the atmosphere changes, 

the user's presence of mind and behavior will change, but it is seen that the 

personality of a user remains constant. We collect function information on 

the basis of user's behavior to determine the user's personality. Personality 

prediction is traditionally based on the profile history of any user, status 

changes, emails, etc. [11-14]. The majority of information is obtained by 

textual expression, and analyzing the various text data submitted by different 

users to determine the personality of any user in a dependable and reliable 

way [15],[16]. To efficiently, validate and recognize the personality of a user 

in a reliable fashion is an important goal; nevertheless, the various 

conventional ways by which the personality of a user is assessed like those  

through an interview are less practical and costly in social media domains, 

since active actions are required collaborate. 
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Various personality types, such as the HEXACO personality model, Big 

Five Personality, Myers Briggs Type Indicator (MBTI), Dominance 

Influence Steadiness Conscientiousness (DISC), and Strength Finder, have 

been used to predict personality characteristics [22-27]. The HEXACO 

personality model; as it encompasses a broader range of personality 

appearances, that has been proposed to be a preferable alternative to the Big 

Five model. One can identify the patterns in the personality traits such as 

gender differences using the HEXACO which is not possible while using the 

Big Five model. As a result of thorough investigation, the HEXACO model 

has been chosen for the research. 

 

2 Related Works 
 

Pattern analysis, inference and description all are done with large data-

based models of machine learning and natural language processing. Machine 

learning has gotten a lot of recognition in the area of text analytics in the last 

few years. One of the most critical tasks of text mining is classification, 

which can be accomplished using a number of algorithms [28]. Kumar et al. 

[29] using numerous supervised and unsupervised test classification 

algorithms to perform SWOT analysis for mining unstructured data Fraud 

prevention, e-commerce, sentiment analysis, social media tracking, fraud 

detection, and spam detection are some of the realistic uses of text 

classification. It is used for brand promotion, consumer service, voting, and 

other purposes based on people's interests. 

Personality recognition has sparked a lot of curiosity. However, given the 

lack of previous knowledge and the poor precision of modern approaches, 

classifying various characteristics of a human personality by taking text data 

as input has been a difficult challenge. Text, in fact, often dismisses different 

facets of a user's identity [10], However, study on social network users' 

personality interpretation of text data is constrained and inaccurate [1], [9]. 

The explanations for the poor accuracy of consumer personality 

identification are investigated. Restriction in sample data, unequal 

distribution of user‟s data, and the overlap between serious positive and 

negative sample are the major factors. 

Fortunately, as the use of social media is rising, incorporating newer 

techniques of computer science into the effort has a strong chance of 

succeeding [17]. On social networking sites, rich visual traces and self-

disclosed personal information make it possible to interpret users' behavior 

and assume personality characteristics on the internet [18], which has drawn 

a lot of interest from various disciplines [19] [21]. Various experiments have 

been conducted to date in order to instantly identify the personality traits of 

an individual from the social media information that is publicly available. 

However, the current methodologies' results are insufficient, and there is  

much need for progress. Majority of the work deals with using classification 

approaches while addressing the issue of personality recognition, especially 
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binary classify cation, which literally separated subjects into groups. This is 

meaningless from a psychological standpoint, and it is therefore useless for 

practical purposes. These goals can be useful in predicting personality. 

Using a personality inventory such as the NEO-PI-R or HEXACO-PI-R to 

search for personality in the recruiting process is a well-accepted technique 

[31] and also a personality-test based on a five-factor or six-factor 

personality model. However, conducting a personality test increases the cost 

of the selection process and reduces candidate satisfaction because of the 

typical reason of preferring job interviews than these personality tests [32]. 

As a result, personality assessments are not as common as job interviews, 

which have been the most commonly used screening process for the last 100 

years [33]. The risk of prejudice posed by the interviewer's prejudices is, 

however, one of the most frequent critiques of the job interview. Structured 

interviews, in which each candidate is asked the same questions in a 

structured debate with the use of rubrics for the evaluation, have results 

showing reduction of bias [34] as well as improve the ability to forecast 

future career results [35]. The questions answered in a formal interview are 

usually based on previous behavior and situational judgment and are drawn 

from a task review rather than interviewer choice. 

To get an accurate prediction trust can be developed with deep learning 

and machine learning because this can replace human‟s perception as well. 

Quality testing will save time for interviewers and is more cost efficient than 

the various basic assessments that are used to train the machine learning 

algorithm. As forecasting can be done that will help in planning resource 

allocation, utilization and direct assistance. Personality traits can be 

identified using machine learning approach but lots of research efforts is 

required. Usage of machine learning and ensemble learning models to 

differentiate personality characteristics can be done since there are few 

researches on text prediction and interpretation. 

 

3 Methodology 
 

The framework of personality prediction contains Questionnaire, 

Semantic Similarity and text representations which is accompanied by the 

machine learning process and lastly the prognosis of results. To predict a 

given personality feature, ensembling technique in Machine Learning is 

performed. Many algorithms on regression model is used to get the 

optimized result. Figure 1 shows the proposed system for identifying 

personality using interview answers. In the proposed methodology there are 6 

steps: 

 

3.1 Data collection 

 

Dataset used here for assessment is the interview answers got from  
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student‟s survey interview. Datasets are the interview answers (In the form of 

text) got from the student‟s interview.  5000 student answers are recorded 

and processed as a dataset for personality prediction. Every student answered 

12 Questions, which is considered as a dataset. Questions are completely 

open-ended and based on personality. 

 

3.2 Data Pre-Processing 

 

As the text is unstructured, it is very important to refine the data in such a 

way by which easily machine learning can be done. The corpus of textual 

data consists of many absent values, digits and stop words. For filtering the 

data, the text is being cleaned by eliminating the useless text and all the 

processed data is combined in to a data frame.  Various pre-processing tasks 

were performed with an intention to achieve better accuracy. Some of them 

are Tokenization, Stop Words and Lemmatization. 

 
3.3 Implementing Word Embedding Model 

 

Embedding of word obtained in the corpus is done, which allows 

similarity in representation of words with similar representation. Each term is 

expressed by a real-valued vector that is mapped to one vector. Each word is 

connected with a point in a vector space in the function vector, which 

highlights various aspects of the word. 

An extension of word2vec method; the GloVe (Global Vectors for Word 

Representation) algorithm, a global statistic can be used to combine various 

strategies for matrix factorization in the likes of LSA in word2vec along with 

local context-based learning. GloVe creates an abstract word-context using 

statistics around the entire text corpus, rather than using a frame to describe 

local context. As a consequence, a learning model with improved word 

embeddings has been created. 

Aim is for the terms with common contexts to be clustered together in 

space. The cosine of the angle formed by these types of vectors should have a 

value near to 1, i.e., the angle should be really close to 0. This is where 

generation of distributed representations comes into play. 

The soft cosine metrics assume the similarity of features in the vector 

space model (VSM), which helps to generalize the principle of cosine (and 

heavy cosine) with the definition of (soft) similarity. As a result, we used 

Soft Cosine Similarity to process the data. 

 

 3.4 Feature Engineering 
 

Several characteristics are extracted depending on the semantics and 

transformed into probabilistic values from the above-mentioned corpus.  
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TF/IDF technique is used to extract relevant features that could be used to 

classify the data. Term frequency/inverse text frequency provides 

comparative figures that demonstrate the importance of a term in a corpus. It 

is calculated using below equation. 
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    Fig. 1 Proposed system for identifying Personality using Interview Answers 
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Where t is the term as feature, w denotes each answer in the corpus and D is 

the total number of answers in the dataset. 

 
3.5 Performing HEXACO using Regression Model 

 

Regression is performed using HEXACO Model to find out the score of 

each personality traits. Regression models may be used to forecast each of 

the simple personality values linear regression model is created by providing 

the six revealed for HEXACO variables. 

The HEXACO personality model captures a multitude of personality 

characteristics that the Big Five model misses,  such as gender 

differences in personality traits. The H-factor is a critical factor in 

organizational contexts that  reflects qualities such as honesty, sincerity, and  
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dignity that are sought in the workplace. Following a series of  lexical tests, 

HEXACO is a personality model with six variables. 

Honesty-humility (H), Emotionality (E), eXtraversion (X), 

Agreeableness (A), Conscientiousness (C) and Openness[to experience] (O) 

are the six factors of HEXACO Model. It is closely inter related to the Big 

Five model which consist of Openness [to experience] (O), 

Conscientiousness (C), Extraversion (E), Agreeableness (A), and 

Neuroticism (N) are the five elements that make up neuroticism (N). The 

"Lexical Hypothesis," which argues  that personality characteristics are 

encoded in language and that factors are derived from factor analysis of 

verbal descriptors of human actions, underpins both the HEXACO and Big 

Five models. While the five similar factors  have minor variations, the 

HEXACO personality model's special sixth aspect is the 'honesty-humility' 

factor, which is expressed by integrity and modesty. 

 

3.6 Ensemble Machine Learning Algorithms 

 

 Focussing on the HEXACO Model, the classification is used to divide 

the given text into six distinct personality  traits. To sort the text into these 

groups, various supervised machine learning algorithms are used. This 

assignment  was completed using machine learning algorithms such as 

Logical Regression, Decision Tree, Random Forest,  Support 

Vector Machine,K-Nearest Neighbor, and Naive Bayes Algorithm. 

 

3.6.1 Logistic Regression  

 

 Based on the relationship between the numerical variable and the mark, 

this algorithm predicts the numerical variable's class [36]. In feature 

engineering, the features with chosen values are drawn up as a table and 

supplied  as an input. In general, the algorithm measures the probability of 

belonging to a certain class. It predicts the value based on a numerical class 

on the class relationship with the marker. 

 

3.6.2 Decision Tree 

 

 Decision trees are a kind of classification algorithm that divides the input 

space into regions and classifies each one  separately [39]. The features 

that have been chosen with values in feature engineering are defined as a 

table and  supplied as an input. The text is divided into groups by the leaf  

nodes. When creating a decision tree, a critical  feature known as the splitting 

criterion must be taken into account. In order to maximize results, the 

function specifies how data should be divided. 
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3.6.3 Random Forest 

  

For classification, a random forest classifier ensemble machine learning 

algorithm that operates like a decision tree  is used. The random forest 

algorithm is trained using the bootstrap aggregating method. The ultimate 

forecast can be made by averaging the projections of all the individual 

regression trees. The plurality vote is used in the case of  classification 

trees [40]. In feature engineering, the features that have been chosen with 

values are specified as a  table and supplied as an input. The algorithm 

creates a forest using various decision trees from a subset of randomly 

chosen results, then adds up the votes for the decision trees to decide the 

object's final class. 

  

3.6.4 Support Vector Machine 

 

 The Support Vector Machine (SVM) is a supervised machine learning 

algorithm for grouping text into different  categories [38]. It necessitates a 

certain number of features for a specific text with a given name. In feature 

 engineering, the features with chosen values are drawn up  as a 

table and supplied as an input. SVM's main  aim is to construct a classifier 

that looks like the equation below. 

 

3.6.5 K-Nearest Neighbour 

 

 The supervised machine learning algorithm K-Nearest Neighbors (KNN) 

is used to solve regression and classification problems. It makes use of data 

and uses correlation methods to identify new data points. A plurality  vote of 

its neighbors is used to classify it. A case is graded using the majority vote 

share of all its neighbors, with the case being assigned to the class with the 

most members of its K closest neighbors as determined by a distance 

 function. 

  

3.6.6 Naive Bayes Algorithm 

 

 Multinomial Naive Bayes (MNB) uses a conventional Bayes algorithm 

to classify text. MNB measures the class  probabilities of a given paper 

using Bayes' statute [37]. The set of classes in our problem is denoted by C.  

Furthermore, N denotes the number of features extracted using TF/IDF. 

The test text t_i is then assigned by MNB to the class with the greatest 

likelihood P(c|t_i)by using Bayes rule: 
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P(c) is determined by dividing the total number of textual data by the number 

of textual data marked as class c and  (    ) is the probability of obtaining a 

text report like in class c 

 

4 Results and Discussion 
 

Machine learning classification was achieved by creating a simulation 

environment using multiple libraries and  packages such as NumPy, 

NLTK, Pandas, Gensim, Seaborn and others in order for improving the 

accuracy of all  machine learning algorithms. Various in-depth 

observations about the data were gained after processing the  mathematical 

estimation. Data has been splitted in a mix of 80:20, where the eighty percent 

of data will be used  for training and twenty percent will be used on unknown 

data for testing. Interview responses has been gathered  from 5000 

students and divided them into groups. Following that, the data is classified 

and processed using various machine learning algorithms by providing 

features extracted during the feature engineering phase. A comparison of all 

of the machine learning algorithms used to complete the challenge is shown 

in Table 1. 

 
Table 1. Comparison of machine learning algorithms with Classification report 

 

The result from Table 1 shows that Logical Regression and Naive 

Bayesian Algorithm gives finer result than all other algorithms with precision 

0.9545, recall 0.9546, F1 score 0.9545 and accuracy 95.45%. But when we 

compare the same with error rate and time, Naïve Bayesian algorithm gives 

the best accuracy with less  computational time and error rate as compared 

to other algorithms. As the computational time is less, In the entire process 

power consumption will be less by which the proposed method can be stated 

as energy efficient. 

In Figure 2 schematic comparison of all the machine learning algorithms 

used in the research is shown, which clearly represents that Logical 

Regression and Naive Bayesian Algorithm gives finer result than all other 

algorithms. Below given figure is the graphical representation of Table 1. 

 

  Logical Regression Decision Tree Random Forest SVM KNN Naïve Bayes 

       

Precision 0.9545 0.909 0.909 0.909 0.909 0.9545 

Recall 0.9546 0.909 0.909 0.909 0.909 0.9546 

F1_Score 0.9545 0.909 0.909 0.909 0.909 0.9545 

Accuracy 0.9545 0.909 0.909 0.909 0.909 0.9545 

Error Rate 0.0454 0.0909 0.0909 0.0909 0.0909 0.0454 

Time 0.0169 0.1587 0.2004 0.009 0.01 0.0055 
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Fig. 2 Comparative analysis of used machine learning algorithms 

 

  

 
 
     Fig. 3 Comparative analysis of Logical Regression and Naïve Bayes 

 

 From the Figure 3 its very clear that although the error rate of Logical 

Regression and Naïve Bayes algorithm are  same, Naïve Bayes is more 

energy efficient as the execution time is less by which power consumption 

will also be  less. 

 To compare standard metrics such as accuracy score is insufficient for 

the simple reason of predicting the majority  class every time when an 

imbalanced dataset is being used. Accuracy is not the only logical conclusion 

required to  make since it is also a concern that whether the proposed model 

is predicting the positive class as positive and vice- versa. Plots generated  
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from the curve can be used to analyze probabilistic forecasts by 

understanding the trade-off  output for various threshold values. 

 

 
         Fig. 4. Receiver Characteristics Curve – Area Under Curve 

 

 

For this, use of Receiver Characteristics Curve – Area Under Curve that 

is plotted between True positive and False positive rates. Figure 4 shows the 

area under the curve (AUC) which is summary of this curve that tells about 

how good a model is when we talk about its ability to generalize. 

 If the value of area under curve is one, it represents a hundred percent 

accurate or a perfect model. While a value  of zero presents the worst 

possible model. With a value of 0.5, the model will show a struggle while 

differentiating between the positive and negative classes. If it‟s between 0.5 

and 1 then there are more chances that the  model will be able to 

differentiate positive class values from the negative class values.  

 As it is known, the amount of data available for interview responses is 

limited. So, in order to obtain the model's  true accuracy, processing has 

been done in two steps. Initially, experimented with 75% of the available 

data and found that it performed less accurately than when performed with 

whole data set for experimentation. As a result,  it is clear that as data 

grows, there are more opportunities to improve results. 

 As huge challenges are there in managing the day-to-day tasks of HR 

professionals in recruiting a worthy  individual, the proposed method will 

assist the organisation in taking the appropriate steps. 

 

 

5 Conclusions 
 

Machine learning is grown up very steadily, because of its finer and good 

results in every area. Here, data is  extracted from the interview answers in 

textual form. Dataset used here for assessment is the interview answers got 

from student‟s survey interview. The extracted data is being pre-processed  
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and combined it in to a Data Frame. From the result obtained after 

implementing word embedding model using GloVe, Soft Cosine measure is 

processed to make a similarity matrix. Feature engineering is performed in 

hybrid way by combining textual  feature TF/IDF. Using similarity matrix 

words related to HEXACO Model are mapped and counted the words which 

are related to HEXACO Model. Based on this counting of words selection 

criterion is made for each user which helped to perform regression. 

For classification of data frame into personality traits machine learning 

algorithms are performed. After which, it  has been seen that Personality 

prediction performance is improved by applying machine learning technique. 

 Various machine learning models are analysed and compared to get 

optimized result for personality prediction.  Results reveals that Naïve 

Bayes Classification gives the best optimised result with good accuracy. In 

this complexity of algorithmic measurement is also reduced in terms of 

simulation time, which makes the method  energy efficient and will act as a 

building block for any sustainable application because of less power 

consumption. Performance parameters like precision, recall, f- measure, 

accuracy and error rate proves the  optimized result with good accuracy. 

Increasing the amount of data in a model will increase its efficacy.  In future, 

to perform this task deep learning can be used and more features can be 

applied for getting better results. 
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