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Abstract: Email Classification is one of the vital problems in the email management due to its impact on the usage. 
Despite of several applications like messengers such as watsup, kaizala and social media networks such as Facebook 
and twitter, importance of email was kept exploring . In order to increase the performance of management it has 
become mandatory to automate the classification of the email against relevant and irrelavent emails  This paper 
investigates the classification algorithms used to classify the email in terms of feature selection methods like genetic 
algorithm, simulated annealing and principle component analysis.  This study discussesabout the importance of the 
classification modelsagainst the accuracy and security measures. To handle the implication on this study, we propose 
a novel deep learning based classification algorithm named as EmailGrading. In this feature are extracted from the 
low level feature in order tomaintain the hierarchical representation.  Also it disentangles the abstraction on the 
different layers in order to improve the performance in terms of labelling and accuracy.  
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I.INTRODUCTION  
Email is one of the fastest and popular medium of 

communication [1]. It has been used extensively by millions 

of peoples in their everyday life as it healthy conservation 

around the world and it is been used as document delivery 

system and document archive [2]. Unlike it usage, it lead to 

many issue in the email management in terms of handling 

spam mail and denial of service attacks [3]. Though many 

manual solution is been proposed to handle the attacks but it 

has become mandatory to automate the classification of the 

email [4]. This paper investigates the classification 
algorithms used to classify the email in terms of feature 

selection methods like genetic algorithm, simulated 

annealing and principle component analysis.  This study 

discusses about the importance of the classification models 

against the accuracy and security measures [5]. To handle 

the implication on this study, we propose a novel deep 

learning based classification algorithm named as 

EmailGrading. In this feature are extracted from the low 

level feature in order to maintain the hierarchical 

representation.  Also it disentangles the abstraction on the 

different layers in order to improve the performance in terms 

of labelling and accuracy. The rest of the section is 
organized as follows, section 2 describes the review of 

literature followed by section 3 to define the proposed 

methodology as outline and finally section 4 concludes the 

study of the paper.  

 

II.REVIEW OF LITERATURE  
The review of the literature is analysed in terms of feature 

selection methods and its importance in the email 

management.  

1.1. Feature selection methods 

 Feature Selection methods is employed to reduce size of the 

training model , and select the features of the importance as 

modelling feature set or feature subset. The following 

feature selection methods yields best results,  

2.1.1. Genetic Based Feature Selection method for spam 

mail detection  

In this literature Feature selected using genetic algorithm is 
considered as chromosomes [6]. Initially feature are 

generated randomly, feature will be selected based on the 

binary condition, i.e if binary value of the text =1, the 

feature is selected else feature is removed. The value is 

considered as fitness value. The important operation feature 

selection based on genetic is followed by crossover and 

mutation. The Crossover is used to recombine the feature 

selected. Mutation is to determine the capability of the 

feature against the transformation in the next iteration. In 

this feature is considered as Spam.  

2.1.2. Feature Selection method based Simulated 

annealing  

In this literature, feature selection method is analysed for 

identifying features which are important for each class. This 

entails selecting the features specifically for each class. This 

is carried out by using the simulated annealing technique. 

The algorithm is run separately for each class resulting in 

the feature subset for that class[7]. The simulated annealing 

procedure is to the iterate K times if k is the number of 

classes. In each iteration, the feature subset for the ith class 

is found. When carrying out the evaluation of the current 

string in the SA, all the patterns of the ith class are taken as 

belonging to one class and all the other patterns belong to 
the other class. If there are d features, the current solution of 

the simulated annealing has d elements where each element 

is either 1 or 0. If the element j is 1, it means that the feature 

j is present in the feature subset and if the element j is 0, it 

means that the feature j is not present in the feature subset. 

The current solution is evaluated by finding the 

classification accuracy of the verification set using the 

feature subset selected in the current solution. The SA is 
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used to find the best feature subset using the classification 

accuracy as the evaluation criterion. 

2.1.3. Feature Selection Method based Principle 

Component Analysis  

PCA is a standard statistical technique that can be used to 

reduce the dimensionality. PCA is a method of transforming 

the initial data set represented by vector samples into a new 

set of vector samples with derived dimensions [8]. The 

transformation is based on the assumption that high 

information corresponds to high variance. The first principal 

component minimizes the distance of the sum of squares 

between data points. PCA returns linear combinations of the 

original features by utilizing the correlation and covariance 

matrix for the email messages.  

2.1.4. Email Classification Based particle Swarm 

Optimization  

Particle Swarm optimization is considered as unsupervised 

clustering model to classify the emails. Feature selection 

(FS) as a global optimization problem which decreases 

dimensionality and improves the accuracy of spam email 

classification. PSO as a computational model fallows the 

social behaviour of bird flocking or fish schooling. The 

proposed PSO-based feature selection algorithm searches 

the feature space for the best feature subsets. The evolution 

of feature selected is determined by a fitness function. The 

classifier performance and the length of selected feature 
vector as a classifier input are considered for performance 

evaluation.   

2.1.5. Hybrid Feature Selection Algorithm based on 

rough Set Theory and TFIDF techniques  

A combination of two types of feature selection methods 

named as rough Set theory and TFIDF is used in the 

classification task. Feature selection is used to reduce the 

dimensionality of word frequency without affecting the 

performance of the classification task [11]. However, these 

two techniques sometime will return poor result of 

classification because of inadequate data or information if 

they work individually. Therefore, this proposed hybrid 
method hope to increase the classification task accuracy rate 

because these two techniques will facilitate the classifier in 

generating a good filtering result. 

2.1.6. Email Classification Attributes through feature 

Selection methods  

In this the degree of influentially is measured by applying 

four  data mining algorithms on a large set of features such 

as information gain , gini index, Fuzzy Adaptive particle 

Swarm optimization and Chi Square test. These techniques 

are used to extract the possible no of the feature for 

classification. Among these best performing approaches is 
determined using precision and recall values [12]  

 

2.2. Importance of the classification models  

A large set of personal emails is used for the purpose of 

folder and subject classifications. Algorithms are developed 

to perform clustering and classification for this large text 

collection. The Classification algorithm is employed due to 

several reasons such as spam email classification, phishing 

email classification, outlier detection and multi folder 

categorization [9]. Machine learning algorithms are used for 

classification of objects of different classes. Such algorithms 

have proved to be efficient in classifying emails as spam, 

phishing and as folder for email organization.  

 

III.OUTLINE OF THE PROPOSED 

METHODOLOGY  
Deep learning based classification algorithm named as 

EmailGrading is used to hierarchically extract the deep 

features. Deep Features can be extracted using hybrid of 

principle component analysis and logical regression. Deep 

feature can also be extracted using the markov random field. 

The MRF and PCA have possibility to obtain the useful high 

level features. This model is considered as an automatic 

email classifier that automatically classifies emails into one 

or more of a discrete set of predefined categories. 

 

IV.CONCLUSION 
In this paper, a systematic review on the email classification 

models was presented. The analysis is carried on basis of the 

feature selection methods. The genetic algorithm simulated 

annealing and principle component analysis has gained as 

important methods for feature selection as it is used to 

improve the classification accuracy. The feature selection 

method considered to be iterative process as to include the 
new features or terms without rebuilding the entire learning 

model.  
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