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Abstract - 

This Project Present a novel framework for multi-folder email classification using 

Data mining technique. In this project we are mainly deal with Email. In this project we 

should create one user id, password authentication page. Also we are perform can perform 

clustering between the mail which are stored at different location. clustering can remove 

duplication of mails. Clustering techniques can be applied over email data to create groups of 

similar emails. We should perform comparison between mails which are stored at different 

location based on the subject of the mail, body of the mail. This Project can remove 

duplication of mail and it can give priority to the mails as per the requirement of user. Also 

we are calculating threshold value of the mails and stored same mails in the different folder. 

And at the last we should classify the mail and generate graph of that mail using different 

strategies. 

Keywords—Email classification, Clustering, Threshold value, Substructure Ranking. 

 

 
Introduction 

 In Modern day email is the best source of communication. The popularity of emails 

grows at a terrific speed due to its high efficiency, extremely low cost and compatibility with 

many different Types of information. As one of the most widespread communication 

approaches now a day, emails are broadly used in our daily lives. For example, co-workers 

discuss work through emails; friends share social activities and experiences via emails; 

business companies distribute advertisements by emails. Electronic mail, most commonly 

referred to as email or e-mail since c. 1993, It is a method of exchanging digital messages 

from an author to one or more recipients. Modern email operates across the Internet or 

other computer networks. Some early email systems required that the author and the recipient 

both be online at the same time, in common with instant messaging. Today's email systems 

are based on a store-and-forward model. Email servers accept, forward, deliver, and store 

messages. Neither the users nor their computers are required to be online simultaneously; 

they need connect only briefly, typically to a mail server, for as long as it takes to send or 

receive messages.  

http://en.wikipedia.org/wiki/Internet
http://en.wikipedia.org/wiki/Computer_network
http://en.wikipedia.org/wiki/Online_and_offline
http://en.wikipedia.org/wiki/Instant_messaging
http://en.wikipedia.org/wiki/Store-and-forward
http://en.wikipedia.org/wiki/Server_(computing)
http://en.wikipedia.org/wiki/Message_transfer_agent
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Email Classification 

 In recent application Email classification can be applied to several different 

applications, including filtering messages based on priority, assigning messages to user 

created folders, or identifying SPAM. We will focus on the problem of assigning messages to 

a user's folders based on that user's foldering strategy. One major consideration in the 

classification is that of how to represent the messages. Specifically, one must decide which 

features to use, and how to apply those features to the classification. In this paper email 

classification is performed based on message size, number of recipients and counts of 

particular characters of the mail. After that Email classification can be performed in on the 

subject based manner and also emails can be classified on the base of domain name of the 

user. Gmail is the best example of subject based classification of mails.In Some project Email 

classification can be performed on content based manner. While performing email 

classification using content   manner Email id does not matter. In our project we can perform 

clustering based on the body of the mail. 

 Our Approach                                                                           

 In this paper we propose a unique approach that uses both the structure and its 

content for email classification. Since emails exhibit a structure in the form of headers and 

the message body, they can be represented graphically and the relationships between various 

terms (e.g., the occurrence of a term in the subject or body of the message and so on) can be 

represented in the form of a graph, we have chosen graph mining as a viable technique for 

pattern extraction and classification. The approach is based on the premise that representative 

– common and recurring – structures/patterns can be extracted from a pre-classified email 

folder and the same can be used effectively for classifying incoming emails. We believe that 

a folder consists of representative emails and the structure and content of these representative 

emails can be extracted by adapting graph mining techniques to work with domain 

knowledge. We also hypothesize that the notion of inexact graph matching (or isomorphic 

graph comparison) is critical for this to work as it helps in grouping similar structures within 

emails instead of looking for exact/identical matches that may be difficult to find in the email 

domain. 

System Architecture 

The   eMailSift system aims at automating the process of email classification. It uses 

graph mining technique to classify email into corresponding folder. This process is similar to 

supervised learning process. 

Pre-Processing: 

Pre-Processor should receive unknown mail from the system. Pre-Processor use 

Entire set of attribute to overkill, it Retain substructures frequent across documents of a class. 

Pre-Processor increase graph size, It should Irrelevant features contribute to noise and  

Reduce the efficiency. The emails in a given folder form the training set for generating 

interesting and repetitive patterns once the stop words have been eliminated. Stop word 

removal is performed during folder pre-processing and the same is also carried out on the 
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incoming email to eliminate commonly occurring words that carry no special meaning. As 

part of pre-processing, various characteristics of the email folder are extracted in order to 

derive the optimal set of parameters for substructure discovery. The average email size in a 

folder, the number of words retained  email are examples of folder characteristics. The 

resulting email is finally converted into a chosen graph representation for classification. 

 

                                    

Graph Representation: 

In graph representation the graph is generated in two ways- 1. Tree representation, 2. 

Star Representation In Tree representation the mail is classifying into two parts: i.e. header of 

the mail and the body of the mail, Header contains   From, To and subject of the mail. and  

body contains the body or content of the mail.  Tree representation can simply divided the 

mail in two parts i.e. header and body of the mail and again header is divided into three parts 

i.e. from, to, subject and body is classified in contain 1, contain 2 of the mail. In Star 

representation the mail is directly classified into four parts i.e. from, to, header, contain etc. 

 
 

Substructure discovery: 

  Graph Mining technique are used for extracting representative substructure be 

Discovery process is driven by parameter derived from folder characteristics. Generally 
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substructure discovery should used for comparison between tree representation and star 

representation and generate graph of that comparison.  

Substructure pruning: 

 Substructures that vary only in a edge label or vertex label with the same frequency 

and same size. Large substructures that compress the input graph but does not occur 

frequently across the graph 

Substructures are pruned to retain only those that are unique and occur frequently in 

order to reduce misclassification of test documents. In Substructure Pruning Inexact match 

returns substructures with slight variations, but same size & occurrence frequency. It should 

also evaluate heuristic approach based on compression, large infrequent substructures 

returned in set of best substructures. 

 In Substructure pruning the output of the discovery process generates a number of 

substructures that contains minor variation of the same graph, and hence not all of them 

contribute towards the classification process. In Substructure pruning there are two algorithm 

are used- 

Branch and bound algorithm- Branch and bound algorithm perform comparison between the 

mails. This comparison is generally based on the title of the mail, body of the mail. Branch 

and bound algorithm runs in polynomial time for inexact graph match and identifies graphs 

that differ in their vertex or edge labels. 

Subdue algorithm: - Subdue algorithm is used for restructuring of graph after performing 

clustering between the mail. Subdue algorithm is used for this purpose which uses an 

information-theoretic model for determining the best substructure given a forest of 

unconstrained graphs. In order to increase the effectiveness of Subdue for the task of email 

classification, we have to choose a number of input parameters that determine the number 

and type of substructures identified during substructure discovery. 

Substructure Ranking: 

Substructures across different classes in the training set are discovered during 

discovery process and merged into a single file. Also in substructure ranking the 

Representative substructures are ranked globally based on their representativeness, i.e., how 

well they represent the folder they were generated from- 

 Ranking of substructures across all the folders- 

-Do not depend on the size of the classes 

-Do not depend local ranking of the substructure. 

The Global Representativeness Rank (GRR) of the substructure depends on the following 

factors 

-Frequency of occurrence 

-Size of the representative substructures 

 In Substructure ranking we should assign priority to the mails as per the importance of 

user. i.e. if you are a last year engineering student then job related mail`s are more important 

than the social mail or other mails. Hence in this way it can give more priority to the job 

related mail than the other mail. 

Rank representative for classification 
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Criteria for ranking reflects need for representative substructures to 

- Have sizes comparable to average document size. 

-Be frequent across a large percentage of the class contents. 

 
Significant when incoming document matches multiple representatives from different classes 

-File to class with highest ranked substructure match 

Substructure generator and classifier: 

-An incoming document message (converted into graph format) is compared with the set of 

ranked representative substructures of all folders/ classes 

-Inexact graph match techniques are used to Determine if any of the ranked representative 

Substructures are present in this unknown document 

-Document is classified to the same class as that of the highest matching RS 

-In substructure generator and classifier the mails are classified and generate graph of that 

mail. 

 

Clustering Process 

Cluster analysis or clustering is the task of grouping a set of objects in such a way that 

objects in the same group (called a cluster) are more similar (in some sense or another) to 

each other than to those in other groups (clusters). It is a main task of exploratory data 

mining, and a common technique for statistical data analysis, used in many fields, 

including machine learning, pattern matching, email classification, image analysis, 

information retrieval.  

Clustering is a technique of creating group of similar objects. When Clustering is used 

in email mining it is called as email clustering. Email clustering can be explained as cluster of 

messages with the same concept given appropriate name to each cluster and the put all 

messages into their corresponding folders. Clustering the users who are discussing the similar 

content. 

 
 

http://en.wikipedia.org/wiki/Data_mining
http://en.wikipedia.org/wiki/Data_mining
http://en.wikipedia.org/wiki/Data_mining
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Data_analysis
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Clustering is a technique in which the mail that are similar which are stored at 

different location or different folder and the mails which are dissimilar are stored at different 

folder or location. After that calculate the threshold value of the mail. threshold value is same 

as Boolean value i.e. either true or false.  After calculating the threshold value on mails apply 

different clustering technique on the mails. After that cluster the mails which are stored at 

different location and generate graph of that mails using different techniques. 

 Threshold value 

A threshold value allows a significant amount of inexactness while comparing substructure 

instances of document that contains large number of words. In email clustering threshold 

value is same as Boolean value i.e. either true or false. In this project threshold value is used 

in clustring process. While performing clustering of mail first calculate the threshold value of 

that mail if the threshold value is one then the two mails are different and if the threshold 

value of two mails is zero then both of the mails are same. If threshold value is one then it 

can keep different mails in one separate folder and if the threshold value of two mails are 

zero then the two mails are same. It can make one separate folder for similar mails and stored 

similar mails at this particular folder. Threshold value can avoid duplication of mails and it 

can reduce memory space in email clustering. Threshold value is also used in substructure 

pruning technique in system architecture. It can also used in subdue algorithm after 

restructuring of graph. In email clustering threshold value should be calculated using 

following formula- 

 
i.e. i is the number of edge/label variation and  avgs is the averge size of class document 

The above formula adjusts the value of threshold as per the size of the document in 

the class. For smaller document the value of the threshold is larger compared to the once with 

larger size 

 

Experimental Evaluation  

Implementation:- 

The eMailSift system has been implemented in Perl. The input to the system consists 

of one or more folders and a number of parameters such as the split for cross validation, 

choice of graph representation value. The prototype pre-processes the folders, generates 

graphs, computed the various parameters using the folder and invokes the Subdue discovery 

algorithm. The output of Subdue is pruned and ranked for use in classification. The prototype 

also generates the graphs for the training set and executes the classification step. The 

outcome along with a number of other values generated are logged for further analysis. 

 

The experiments have been carried out on Pentium Xeon 2.66 Ghz dual processor ma- 

chines with 2GB memory. Extensive experiments on a large number of folders with diverse 

characteristics (i.e., different average mail size, dense, sparse folders, homogeneity and so on) 

have been carried out to study the effect of the various parameters on classification. Cross-

validation was used for training and testing purposes. 
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Conclusion 

Hence in this project we have learn that classification of mails based on different 

email clustering method. Clustering can perform classification between the mails which are 

stored at the different location. Also we have to learn the concept of threshold value which 

can avoid duplication of mail and generate graph of that mail. Also We have proposed a 

ranking formula for ordering the representative substructure generated from each document 

class in training set. 
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