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ABSTRACT  

  

Now a day’s data mining has become one of the most fascinating domains in each and 

every field like medical, shopping, business, MNC companies, information technology and a lot 

more. As we all know that the main goal of data mining is to extract the valuable information 

from large data sets, in order to retrieve the desired result as an output. In this thesis we mainly 

try to extract the large numbers of useful keywords from a document which has some meaningful 

information about that specific topic. Here we will choose a conversation file as input which 

contains a set of useful keywords related to that conversation topic. Initially in this thesis we will 

try to extract one or more keywords which are almost useful for extracting the whole keywords 

that are available in the document. If we take a small piece of document also it contains a set of 

words, which are potentially related to the several topics among that conversation document. 

Most of existing works are mainly concentrated on topic modeling and the evolution of 

individual topics, while most of the sequential relations of topics in successive documents 

published by a specific user are ignored. In this paper, for the first time we have proposed a new 

method like Sequential Topic Patterns (STPs) and formulate the problem of mining User-aware 

Rare Sequential Topic Patterns (URSTPs) in document streams on the Internet to characterize 

and detect the inner behaviors of the web users. As we think that these topic based on patterns 

are rare, but on the whole they are relatively frequent for maximum number of all users. We 

present a group of algorithms to solve this innovative mining problem through three phases: 

initially preprocessing algorithm is applied in order to extract probabilistic topics and identify 

sessions for different users, next we try to generate all the STP candidates with (expected) 

support values for each user by pattern-growth, and finally by selecting URSTPs and making 

user-aware rarity analysis on derived STPs. By conducting various experiments on our proposed 

system under various conversation files by using some of the text data sets which has some 

meaningful information, our simulation results clearly tells that the  proposed URSTPs 

effectively and efficiently, which significantly reflect users’ characteristics.  

 

Key Words:  Rare Events, Web Mining, Machine Learning Approach, Sequential Topic Patters, 

Topic Modeling. Data Pre-processing. 

 

 



International Journal of Emerging Trends in Engineering and Development              Issue 7, Vol.5 (September 2017) 

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

©2017 RS Publication, rspublicationhouse@gmail.com Page 2 
 

I. INTRODUCTION 
 

It is calculable that the quantity of knowledge within the digital world inflated from one 

hundred fifty five hexabytes in 2007 to 1028  hexabytes in 2011 [1]—about twenty times the 

number of knowledge gift altogether the books ever written—and it continues to grow 

exponentially. This huge quantity of knowledge features a direct impact in pc knowledge 

scrutiny, which might be generally outlined because the discipline that mixes many components 

of knowledge and applied science to gather and analyze knowledge from pc systems in a very 

method that's admissible because the knowledge ought to have similarities between many 

collected data fields. In our explicit application domain, it always involves examining many 

thousands of files per pc. This activity exceeds the expert’s ability of study and interpretation of 

knowledge. Therefore, ways for machine-controlled knowledge analysis, like those wide used for 

machine learning and data processing, are of predominate importance. Specially, algorithms for 

pattern recognition from the knowledge gift in text documents square measure promising, 

because it can hopefully become evident later within the paper[2],[3]. 

 

 
 

 

FIGURE 1. REPRESENTS THE TYPICAL ARCHITECTURE FOR THE PROCESS OF 

DATA MINING 
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From the figure 1, we can clearly find out that for the process of data mining the data 

which should be taken as input will be collected from various resources like WWW, Database, 

Data Warehouse and other data repositories. Once the input data is collected it will be then given 

to the process of data cleaning. Here in this data cleaning process the data will be cleaned and it 

will be processed in order to identify if there are any un-supervised data available in that input 

data. Once that data cleaning is completed now it will be processed for further iterations for data 

mining engine in order to process the knowledge base .Once the process of pattern evaluation is 

done then the data will be in turn converted into GUI.This graphical user interface is one which 

will give us the visualization of output. 

 

 As we all know that clustering is refereed as one of the process of data mining which is 

used for separating a set of un-supervised data into a meaningful way. This can be represented in 

figure 1, where it clearly denotes data mining is a method in process of Knowledge Discovery 

which in turn uses clustering mechanism for getting data accurately. Clustering algorithms are 

typically used for exploratory data analysis, where there is little or no prior knowledge about the 

data [4], [5]. This is precisely the case in several applications of Computer Data Inspection, 

including the one addressed in our work. From a more technical viewpoint, our datasets consist 

of unlabeled objects—the classes or categories of documents that can be found are a priori 

unknown. Moreover, even assuming that labeled datasets could be available from previous 

analyses, there is almost no hope that the same classes (possibly learned earlier by a classifier in 

a supervised learning setting) would be still valid for the upcoming data, obtained from other 

computers and associated to different investigation processes. More precisely, it is likely that the 

new data sample would come from a different population.  

 

Although there was a lot of sources to populate the document streams on the Internet, 

such as email servers, E-news, Several Micro-blog ,Articles, Chat Servers, Research Publications 

,Group Discussions and so on. All these various sources mainly concentrated on some specific 

topic, which represents the some real life characteristics of any end user. In order to mine the 

information from those sources, there are several text mining algorithms available in order to 

extract the related topic from the document streams. Some of the primitive topic extension 

models used for extracting the exact topic is  PLSI [15], LDA [12] and their extensions [10], 

[13].By using all the above models, we try to extract the topics in document streams, most of 

existing works analyzed the evolution of individual topics to detect and predict social events as 

well as user behaviors [8], [11], [12], [23]. However, few researches paid attention to the 

correlations among different topics appearing in successive documents published by a specific 

user, so some hidden but significant information to reveal personalized behaviors has been 

neglected. 

 

For a document stream, some STPsmay occur frequently and thus reflect common 

behaviors of involved users. Beyond that, there may still exist some other patterns which are 

globally rare for the general population, but occur relatively often for some specific user or some 

specific group of users. We call them User-aware Rare STPs (URSTPs). Compared to frequent 

ones, discovering them is especially interesting and significant. Theoretically, it defines a new 

kind of patterns for rare event mining, which is able to characterize personalized and abnormal 

behaviors for special users. Practically, it can be applied in many real-life scenarios of user 

behavior analysis, as illustrated in the following example. 
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II. BACKGROUND KNOWLEDGE 

 

In this section we mainly discuss about the background work that was carried out in 

finding the work that is related to Sequential Topic Patterns (STPs) and formulate the problem of 

mining User-aware Rare Sequential Topic Patterns (URSTPs) in document streams on the 

internet to characterize and detect the inner behaviors of the web users. In this section we mainly 

discuss about the basic data mining algorithms that are classified and various data mining 

models. Now let us discuss about this in detail: 

 

ABOUT TEXT MINING 

The term text mining, sometimes also referred to as text data mining, roughly equivalent 

to text analytics, refers to the process of deriving high-quality information from text data set. 

Normally from statistical pattern learning we mainly try to derive the patterns and trends that are 

calculated from the high quality of information. As we all know that the process of extracting or 

structuring the input text by identifying the main features and removing the ir-related data from 

that main document and finally convert the document in a structured way is known as text 

mining. In this paper we use a word like high quality information, which is typically derived 

through a set of patterns and trends that are used in pattern learning applications. Also the term 

high quality in this paper clearly states that combination of some relevance and interestingness 

for the topic that was available in that conversation file. In the primitive text mining ,there are a 

possibilities like to scan a set of documents written in a natural language and either model the 

document set for predictive classification purposes or populate a database or search index with 

the information extracted [6],[7]. 

DATA PREPROCESSING METHODS 

Generally this stage is very important in our current application as the data preprocessing 

plays a very vital role in the current application. In this section we mainly discuss about the 

methods that are used in the current applications. The various types of applications are explained 

in detail by the following figure 2. 

 

As we all know that if we take any input for the data mining applications those are treated 

as a Raw data and which is almost have noise, missing values, and inconsistency of data. The 

quality of the data always affects the data mining results.As in our project we will take 

documents having various conversations of a topic,where each and every document contains 

various keywords of same topic[8].Here some keywords belongs to one topic and some don’t 

belong to that exact topic but included in that conversation file. So in order to improve the 

quality of the data and, consequently, of the mining results the input data or raw data should be 

pre-processed so as to improve the efficiency and ease of the mining process [9]. 

 

 

Data preprocessing is considered as the one of the most critical steps in a data mining 

process which mainly deals with the preparation of initial data set followed by transformation of 

the initial dataset. Data preprocessing methods are divided into following  four categories as 

described below: 

http://en.wikipedia.org/wiki/Data_mining
http://en.wikipedia.org/wiki/Text_mining#Text_mining_and_text_analytics
http://en.wikipedia.org/wiki/Information
http://en.wikipedia.org/wiki/Plain_text
http://en.wikipedia.org/wiki/Natural_language
http://en.wikipedia.org/wiki/Predictive_classification
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A. Data Cleaning method 

B. Data Integration method 

C. Data Transformation method 

D. Data Reduction method 
 

Of all the above four categories each and every category has its individual advantages 

and usage.Initailly the raw data what we take as input is entered into data cleaning method and 

once that category processes the data,the data will be cleaned and displayed with no errors. Now 

the data which is processed is now entered for transformation method, where a set of data is 

integrated based on any common attribute. Once the data is transformed now it will be entered 

into the data reduction category which is the final category. In this category the data will be 

represented in the form of tabular way with all the corresponding data into the table cells. 
 

 
 

FIGURE 2.REPRESENTS THE VARIOUS FORMS OF DATA PRE-PROCESSING 
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In the aspect of sequential patterns for topics, Hariri et al. [14] presented an approach for 

context-aware music recommendation based on sequential relations of latent topics. The topic set 

of each song is at first determined by a threshold on the topic probabilities obtained from LDA. 

Then, frequent topic-based sequential patterns occurring among playlists are discovered to 

predict the next song in the current interaction. Nevertheless, the topic sets here are 

deterministic, so the uncertainty degree of topics is lost due to the approximation in the 

threshold-based filtering. In addition, the target is not a published document stream, and the 

globally rarity was not taken into account to find personalized and uncommon patterns. 

 

III. THE PROPOSED MINING USER-AWARE RARE SEQUENTIAL 

TOPIC PATTERNS (URSTPS) 

 

In this section we mainly discuss about the proposed mining user aware sequential topic 

patterns for mining the data based on content, topic, keyword and date based approach.  Now let 

us discuss about this proposed URSTPS method in detail as follows: 

 

PRELIMINARY KNOWLEDGE 

 

The main processing framework for the task is shown in Figure. 3. It consists of three 

phases. At first, textual documents are crawled from some micro-blog sites or forums, and 

constitute a document stream as the input of our approach. Then, as pre-processing procedures, 

the original stream is transformed to a topic level document stream and then divided into many 

sessions to identify complete user behaviors.  

 
 

FIGURE 3.REPRESENTS THE DETAILED PROCESSING FRAMEWORK OF URSTP 

MINING ALGORITHM 
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Finally and most importantly, we discover all the STP candidates in the document stream 

for all users, and further pick out significant URSTPs associated to specific users by user-aware 

rarity analysis. In order to fulfil this task, we design a group of algorithms. To unify the 

notations, many variables are denoted and stored in the key-value form. For example, User Sess 

represents the set of user-session pairs, and each of its elements is denoted as hu : Sui, in which 

the user u is the key of the map and its value Su is a set containing all the sessions associated 

with u. All the structures of such sets of pairs used in our algorithms are summarized in Table 2. 

The workflow of our approach is presented in Figure. 4, and Algorithm 1 gives the pseudo-code 

of the main procedure.The input includes an original document stream DS = h(d1, u1, t1), (d2, 

u2, t2), ・ ・ ・ , (dN, uN, tN)i, a scaled support threshold hss and a relative rarity threshold hrr. 

As discussed later, there are still some thresholds used in preprocessing procedures, but since 

preprocessing strategies will be chosen with some common rules according to the characteristics 

of the input stream, we think preprocessing as a separate and independent module, and thus do 

not regard the thresholds defined there as the input parameters of the whole mining problem. 
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FIGURE 4.REPRESENTS THE DETAILED WORKING FLOW OF  URSTP MINING 

ALGORITHM 

 
 

After preprocessing, we obtain a set of user-session pairs. For each of them with a 

specific user u, a new thread is started and a pattern-growth based sub procedure UpsSTP is 

recursively invoked to find all the STP candidates for u, paired with their support values, and add 

the combined user-STP pair to the set User STP[16]. These threads can be executed in parallel 

relying on the hardware environment. When all of them finish another subprocedure 

URSTPMiner will be called to make user-aware rarity analysis for these STPs together and get 

the output set User URSTP, which contains all the pairs of users and their corresponding 

URSTPs with values of relative rarity. Next, we will present the preprocessing procedures and 

the mining algorithms in detail. 

 

TIME INTERVAL HEURISTICS 
 

 It assumes that the time interval of any two adjacent documents in the same session is 

less than or equal to a predefined threshold hti. The algorithm named tiPartition is shown in 

Algorithm 2. It examines each document on the input stream orderly to see whether it should be 

the starting point of a new session, by checking the condition that the time difference between it 

and its previous document exceeds the threshold (line 3). 

 

 
TIME SPAN HEURISTICS 

It assumes that the duration of each session is less than or equal to a predefined threshold 

hts. The algorithm is named tsPartition, and the only distinction from Algorithm 2 is the 
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condition for a new session in line 3.Specifically, the time point of the previous document ti−1 is 

replaced by the starting time point of the current session tk, and hts is used as threshold. Due 

to the page limit, the pseudocode is omitted here. 

 

IV. . IMPLEMENTATION AND ITS METHODOLOGY 
 

Implementation is the stage where the theoretical design is converted into 

programmatically manner. In this stage we will divide the application into a number of modules 

and then coded for deployment. We have implemented the proposed concept on Java 

programming language with JEE as the chosen language in order to show the performance this 

proposed application. The front end of the application takes JSP,HTML and  Java Beans and as a  

Back-End Data base we took My SQL data base along  with a Some meaningful text files as data 

sets. The application is divided mainly into following 4 modules. They are as follows: 

 

1. System Construction Module 

2. Sequential Topic Patterns Module 

3. User-Aware Rare Sequential Topic Patterns Module 

4. Topic Extraction Module 

1. SYSTEM  CONSTRUCTION  MODULE 

 

In the first module, we develop the System Construction module, where we develop the 

system according to the proposed model to evaluate and prove the effectiveness of the system. In 

the system construction module, we develop the user and admin entities. The new user will be 

able to login only after the Registration and after the login authentication verification, the user 

has the option to search the files available with various techniques provided. 

 

2. SEQUENTIAL TOPIC PATTERNS  MODULE 

On the Internet, the documents are created and distributed in a sequential way and thus 

compose various forms of published document streams for specific websites. In this paper, we 

abbreviate them as document streams. In this module, we pay attention to the correlations among 

successive documents published by the same user in a document stream.A kind of fundamental 

but important correlations is the sequential relation among topics of these documents, which can 

be defined by sequential topic patterns, and abbreviated as STPs. They are suitable to 

characterize users’ complete and personalized behaviors when publishing documents in a 

website. Since STPs reflect users’ characteristics which probably show repeated behaviors, their 

instances should be discovered not in the whole document stream involving different users and a 

long time period, but in some subsequences related to a specific user during a certain time 

period. Each of such subsequences, called a session of the document stream, consists of a series 

of possibly correlated messages posted by a user during a time period on some micro-blog sites 

or Internet forums. 
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3. USER AWARE RARE SEQUENTIAL TOPIC PATTERNS MODULE 

Most of existing works on sequential pattern mining focused on frequent patterns, but for 

STPs, many infrequent ones are also interesting and should be discovered. Specifically, when 

Internet users’ publish documents, the personalized behaviors characterized by STPs are 

generally not globally frequent but even rare, since they expose special and abnormal 

motivations of individual authors, as well as particular events having occurred to them in real 

life.In this module, we propose a novel approach to mining URSTPs in document streams. It 

consists of three phases. At first, textual documents are crawled from some micro-blog sites or 

forums, and constitute a document stream as the input of our approach. Then, as preprocessing 

procedures, the original stream is transformed to a topic level document stream and then divided 

into many sessions to identify complete user behaviors. Finally and most importantly, we 

discover all the STP candidates in the document stream for all users, and further pick out 

significant URSTPs associated to specific users by user-aware rarity analysis. 

 

4. TOPIC EXTRACTION  MODULE 
 

For each document, the generated topic proportion may contain some topics with low 

probability. They cannot reflect the content of the document with high confidence, so can be 

excluded from the topic-level representation to reduce the complexity of later computations. To 

this end, we select some representative topics to get an approximate topic-level document. In the 

admin part, the user search history options are provided with the categories, they used and search 

keywords with their number of searches made. From this the user behavior can be analyzed and 

the analysis is made live through the sequential topics the users has accessed on their perspective 

login. 

 

V. CONCLUSION 
 

In this paper, we for the first time developed a novel user aware sequential topic patterns 

for mining the data based on content, topic, keyword and date based approach. . Initially in this 

thesis we will try to extract one or more keywords which are almost useful for extracting the 

whole keywords that are available in the document. If we take a small piece of document also it 

contains a set of words, which are potentially related to the several topics among that 

conversation document. Most of existing works are mainly concentrated on topic modeling and 

the evolution of individual topics, while most of the sequential relations of topics in successive 

documents published by a specific user are ignored. In this paper, for the first time we have 

proposed a new method like Sequential Topic Patterns (STPs) and formulate the problem of 

mining (URSTPs) in document streams on the Internet to characterize and detect the inner 

behaviors of the web users. As we think that these topic based on patterns are rare, but on the 

whole they are relatively frequent for maximum number of all users. We present a group of 

algorithms to solve this innovative mining problem through three phases: initially preprocessing 

algorithm is applied in order to extract probabilistic topics and identify sessions for different 

users, next we try to generate all the STP candidates with (expected) support values for each user 

by pattern-growth, and finally by selecting URSTPs and making user-aware rarity analysis on 

derived STPs. By conducting various experiments on our proposed system under various 

conversation files by using some of the text data sets which has some meaningful information, 
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our simulation results clearly tells that the  proposed URSTPs effectively and efficiently, which 

significantly reflect users’ characteristics. 
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