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ABSTRACT 

Within the web servers, log repositories play a key role as it keeps a 

record of user pattern for different users and is great source of 

knowledge. Web Usage Pattern is a process of getting the web user 

browsing patterns by analyzing their navigational behaviour. A 

modern process of identifying a web user session is the average 

time spent by user on pages. The time spent by user on web site is 

taken with high importance and analysed in the present study. To 

get the clusters of session we applied rough set clustering method. 

With the combination of statistical results and importance degree of 

page the initial time out was calculated. Further, for user session 

identification session timeout was dynamically adjusted. Fixed 

value of session time may not give accurate user sessions, so in 

present study; average user time spent by user on web site was 

considered. The study introduces concepts of feature selection for 

classification and clustering, groups and compared different 

algorithms with a categorizing framework based on search 

strategies, evaluation criteria, and data mining tasks, and provides 

guidelines for selection of feature selection algorithms. With the 

categorizing framework, we continue our efforts towards building 

an integrated system for intelligent feature selection. 

 

ABBREVIATIONS 

 

WUP: Web Usage Pattern 

DB: Database 

IP: Internet protocol 
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Introduction 

 

In Pattern recognition and data mining, one is 

often confronted with very high dimensional data 

and this high dimensionality significantly 

increases the time and space requirements for 

processing the data. Likewise, various data 

mining and machine learning tasks, such as 

classification & clustering, that are analytically 

or computationally manageable in low 

dimensional spaces may become completely 

intractable in spaces of several hundred or 

thousand dimensions (Archana N.M, 2008). 

As computer and database technologies advance 

rapidly,data accumulates in a speed unmatchable 

by human capacity of data processing. Data 

mining as a multidisciplinary joint effort from 

databases, machine learning, and statistics, is 

backering in turning mountains of data into 

nuggets. Researchers and practitioners realize 

that in order to use data mining tools effectively, 

data pre-processing is essential for successful 

data mining. To overcome this problem, feature 

selection techniques are designed to reduce the 

dimensionality by finding a relevant feature 

subset. Once a small number of relevant features 

are selected, conventional data analysis 

techniques can be applied. 

 

Feature selection is one of the important and 

frequently used techniques in data pre-processing 

for data mining. It reduces the number of features, 

removes irrelevant, redundant, or noisy data, and 

brings the immediate effects for applications: 

speeding up a data mining algorithm, improving 

mining performance such as predictive accuracy 

and result comprehensibility. Feature selection 

has been a fertile field of research and 

development since 1970’s in statistical pattern 

recognition machine Learning  and data mining 

is widely applied to many fields such as text 

categorization, image retrieval, customer 

relationship, management intrusion detection and 

genomic analysis. 

Feature selection is also called variable selection 

or attributes selection. It is the automatic 

selection of attributes in data (such as columns in 

tabular data) that are most relevant to the 

predictive modelling problem we are working 

on. There are many potential benefits of 

variable and feature selection: facilitating data 

visualization and data understanding, reducing 

the measurement and storage requirements, 

reducing training and utilization times, defying 

the curse of dimensionality to improve prediction 

performance.  
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Feature selection 

 

Feature selection is a process that selects a subset 

of original features. The optimality of a feature 

subset is measured by an evaluation criterion. As 

the dimensionality of a domain expands, the 

number of features N increases. Finding an 

optimal feature subset is usually 

many problems related to feature selection have 

been shown to be NP-hard. A typical feature 

selection process consists of four basic steps. 

They are Subset generation, Subset evaluation, 

stopping criterion and Result validation (Figure 

2). 

 

Figure 2. 

 

Subset generation: It is a search procedure that 

produces candidate feature subsets for evaluation 

based on a certain search Strategy

Subset evaluation: Each candidate subset is 

evaluated and compared with the previous best 

one according to a certain evaluation criterion

Stopping criteria: 

A stopping criterion determines when the feature 

selection process should stop. Some frequen

used stopping criteria are: 

(a) The search completes 

(b) Some given bound is reached, where a 

bound can be a specified number 

(minimum number of features or 

maximum number of iterations)

(c) Subsequent addition (or deletion) of 

any feature does not produce a better 

subset; 

(d) A sufficiently good subset is selected 

(e.g., a subset may be sufficiently 

good if its classification error rate is 

less than the allowable error rate for a 

given task). 
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Result validation 

 

A straightforward way for result validation is to 

directly measure the result

knowledge about the data. If we know the 

relevant features beforehand as in the case of 

synthetic data, we can compare this known set of 

features with the selected features. Knowledge 

on the irrelevant or redundant features can also 

help. We do not expect them to be selected. In 

real-world applications, however, we usually do 

not have such prior knowledge. Hence, we have 

to rely on some indirect methods by monitoring 

the change of mining performan

change of features. 

Thus, Feature selection can be found in many 

areas of data mining such as classification, 

clustering, association rules, regression.

 

Feature selection algorithms

different evaluation criteria broadly fall into 

three 

Categories: 

1. The filter model 

2.  The wrapper model

3.  The hybrid model.

The filter model:                                      

Relies on general characteristics of the data to 

evaluate and select feature subsets without 

involving any mining algorithm.

  

The wrapper model:              

Requires one pre-determined mining algorithm 

and uses its performance as the evaluation 

criterion. It searches for features better suited 

to the mining algorithm aiming to improve 

mining performance, but it also tends to be 

more computationally expensive than the filter 

model (Peng Z., Ming-sheng Z

 

The hybrid model: 

Attempts to take advantage of the two models 

by exploiting their different evaluation criteria 

in different search stages. 
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Web usage mining  

 

Web usage mining is the application of data 

mining techniques on large web log repositories 

in order to extract useful knowledge about user’s 

behavioral patterns. The primary data source in 

case of web usage mining is a web server log (or 

web access log). A Web server log is a textual 

file, independent of server platform, in which a 

Web server enters a record whenever a user 

requests for a resource. (Suresh R.M. and 

Padmajavalli.R,2006).Analyzing the web access 

logs of different web sites can help in 

understanding the user behavior and the web 

structure, thereby improving the design of this 

colossal collection of resources (Demin D, 

2009). 

 

Stages of Web Usage Mining 

 

There are four stages of web usage mining: 

 

Data Collection:  

During this phase; data is collected from various 

log files stored at various locations. 

 

Pre-processing: 

This is the most important phase; it takes 80% of 

the effort of entire web usage mining process. 

During this phase data extracted from log files 

collected is cleaned and then users are identified 

and then sessions are made from users identified. 

  

Pattern Discovery: 

Once user transactions have been identified, a 

variety of data mining techniques are performed 

for pattern discovery in web usage mining. These 

methods represent the approaches that often 

appear in the data mining literature such as 

discovery of association rules, sequential 

patterns, clustering and classification etc., 

Classification is a supervised learning process, 

because learning is driven by the assignment of 

instances to the classes in the training data. 

Mapping a data item into one of several 

predefined classes is done. 

 

 

 

 

Pattern analysis:                                       

After patterns are discovered, web log analysis is 

done using various query mechanisms such as 

SQL to perform various OLAP operations. 

 

Clustering 

 

Clustering is a technique to group users 

exhibiting similar browsing patterns. Such 

knowledge is especially useful for inferring user 

demographics in order to perform market 

segmentation in e-commerce applications or 

provide personalized web content to pages. 

Sequential Patterns are used to find inter-session 

patterns such that the presence of a set of items 

followed by another item in a time-ordered set of 

sessions. By using this approach, web marketers 

can predict future visit patterns which will be 

helpful in placing advertisements aimed at 

certain user groups. Pattern Analysis is the last 

stage of web usage mining. Mined patterns are 

not suitable for interpretations and judgments. So 

it is important to filter out uninteresting rules or 

patterns from the set found in the pattern 

discovery phase. In this stage tools are provided 

to facilitate the transformation of information 

into knowledge. The exact analysis methodology 

is usually governed by the application for which 

Web mining is done. Knowledge query 

mechanism such as SQL is the most common 

method of pattern analysis. Another method is to 

load usage data into a data cube in order to 

perform OLAP operations (Figure 1). 

 

Web usage mining applications 

 

Users behavior is used in different applications 

such as Personalization, e-commerce, to improve 

the system and to improve the system design as 

per their interest etc., Web personalization offers 

many functions such as simple user salutation to 

more complicate such as content delivery as per 

users interests.Content delivery is very important 

since non expert users are overwhelmed by the 

quantity of information available online. It is 

possible to anticipate the user behavior by 
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analyzing the current navigation patterns with 

patterns which were extracted from past web log. 

Recommendation systems are the most common 

application. Personalized sites are example for 

recommendation systems.                      

e-commerce applications need customer details 

for Customer Relationship Management. Usage 

mining techniques are very useful to focus 

customer attraction, customer retention, cross 

sales and customer departure. System 

improvement is done by understanding the web 

traffic behavior by mining log data so that 

policies are developed for Web caching, load 

balancing, network transmission and data 

distribution. Patterns for detecting intrusion 

fraud, attempted break-ins are also provided by 

mining. Performance is improved to satisfy 

users. Site Modification is a process of 

modifying the web site and improving the 

quality of design and contents on knowing the 

interest of users. Pages are re-linked as per 

customer behaviour (Bamshad M, 2007). 

 

Conclusion 

 

Web sites are one of the most important tools 

for advertisements in international area for 

universities and other foundation. The quality 

of a website can be evaluated by analyzing 

user accesses of the website. To know the 

quality of a web site user accesses are to be 

evaluated by web usage mining. The results of 

mining can be used to improve the website 

design and increase satisfaction which helps in 

various applications. Log files are the best 

source to know user behavior. But the raw log 

files contains unnecessary details like image 

access, failed entries etc., which will affect the 

accuracy of pattern discovery and analysis. So 

pre-processing stage is an important work in 

mining to make efficient pattern analysis. To 

get accurate mining results user’s session 

details are to be known. The survey was 

performed on a selection of web usage 

methodologies in pre-processing. More 

concentration is done on pre-processing stages 

like field extraction, User/IP Address 

identification, and session identification. In 

future we can create more efficient session 

reconstructions through graphs and mining the 

sessions using graph mining; as quality sessions 

gives us more accurate patterns for analysis of 

users. 
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