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Abstract---Web mining is the application of data mining 

techniques to extract knowledge from Web. Web mining has 

been explored to a vast degree and different techniques have 

been proposed for a variety of applications that includes 

Web Search, Classification and Personalization etc.  Web 

Usage Mining is that area of Web Mining which deals with 

the extraction of interesting knowledge from logging 

information produced by web servers. Web usage mining 

tries to discover the useful information from the secondary 

data derived from the interactions of the users while surfing 

on the web. It focuses on the techniques that could predict 

user’s behavior while the user interacts with web. This paper 

discusses a study on web usage mining, its methods and 

applications. 

Keywords: Web mining, Web content mining, Web 

structure mining, Web usage mining. 

I. INTRODUCTION  

The WWW serves as a huge, wide, distributed, global 

information service center for news, advertisements, 

consumer information, financial management, education, 

government, e-commerce, and any other services. With the 

rapid increasing of information in the WWW, the Web 

Mining has gradually become more and more important in 

Data Mining. According to the differences of the mining 

objects, there are roughly three knowledge discovery 

domains that pertain to web mining: Web Content Mining, 

Web Structure Mining, and Web Usage Mining.(1) Web 

content mining: Web content mining extracts or mines 

useful information or knowledge from Web page contents. 

For example, we can automatically classify and cluster Web 

pages according to their topics. However, what consists of 

the web contents could encompass a very broad range of 

data. It may consist of text, images, audio and video. Web 

content mining can be described as the automatic search, 

retrieval information and resources available from millions 

of sites and on-line databases through search engines, and 

deal with automatic information filtering and categorization. 

Research in web content mining encompasses resource 

discovery from the web, document categorization and 

clustering, and information extraction from web pages. 

Research in web content mining is differentiated from two 

different points of view [1]: Information Retrieval View and 

Database View. The goal of content mining from IR view is 

mainly to assist or improve the information finding or 

filtering the information presented to the users usually based 

on either inferred or solicited user profiles, while the goal of 

web content mining from DB view tries to model the data on 

web and integrate them so that more sophisticated queries 

other than keyword based search could be performed. 

(2)Web structure mining: Web structure mining discovers 

useful knowledge from hyperlinks (or links for short), which 

represent the structure of the Web. With the growing 

research [2] in web mining, structure analysis results in a 

newly emerging research area called Link mining, which is 

located at the intersection in Link analysis, hypertext and  

web mining. The main purpose for structure mining is to 

extract previously unknown relationships between Web 

pages.  Structure mining minimizes two main problems of 

the World Wide Web due to its vast amount of information. 

The first of these problems is irrelevant and undesired 

search results. Relevance of search information become 

misconstrued due to the problem that search engines often 

only access the low precision data. The second of these 

problems is the inability to index the vast amount if 

information provided on the Web. This causes a low amount 

of recall with content mining. This minimization comes in 

part with the function of discovering the model underlying 

the Web hyperlink structure provided by Web structure 

mining[3].(3)Web usage mining: Web usage mining also 

known as Web log mining or Web analytics refers to the 

discovery of user access patterns from Web usage logs, 

which record every click made by user .It focuses on 

techniques that could predict user behavior while the user 

interacts with the web. Web usage mining tries to discover 

the useful information from the secondary data derived from 

the interactions of the users while surfing on the web. The 

web usage mining process could be classified into two 

commonly used approaches [1]: The first approach maps the 

usage data of the web server into relational tables before an 

adapted data mining technique is applied. The second 

approach uses the log data directly by utilizing special 

preprocessing techniques. 

II. REQUIREMENTS OF WEB USAGE MINING  

It is necessary to examine  what kind of features a  Web 

usage mining system is expected to have in order to conduct 

effective and efficient Web usage mining, and what kind of 

challenges may be faced in the process of developing new 

Web usage mining techniques. A Web usage mining system 

should be able to: 

 Gather useful usage data thoroughly, 

 Filter out irrelevant usage data, 

 Establish the actual usage data, 

 Discover interesting navigation patterns, 

 Display the navigation patterns clearly, 

 Analyze and interpret the navigation patterns correctly, 

and 

 Apply the mining results effectively. 
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III. SOURCES OF DATA FOR WEB USAGE MINING 

Web Usage Mining applications are based on data collected 

from three main sources [4] web servers,  proxy servers, and  

web clients. 

 The Server Side A.

Web servers are surely the richest and the most common 

source of data. They can collect large amounts of 

information in their log files and in the log files of the 

databases they use. These logs usually contain basic 

information e.g.: name and IP of the remote host, date and 

time of the request, the request line exactly as it came from 

the client, etc. This information is usually represented in 

standard format e.g.: Common Log Format [5], Extended 

Log Format , and LogML . When exploiting log information 

from web servers, the major issue is the identification of 

users’ sessions’ .Apart from web logs, users’ behavior can 

also be tracked down on the server side by means of TCP/IP 

packet sniffers. 

 The Proxy Side B.

Many internet service providers (ISPs) give to their 

customer Proxy Server services to improve navigation speed 

through caching. In many respects, collecting navigation 

data at the proxy level is basically the same as collecting 

data at the server level. The main difference in this case is 

that proxy servers collect data of groups of users accessing 

huge groups of web servers. 

 The Client Side C.

Usage data can be tracked also on the client side by using 

JavaScript, java applets, or even modified browsers [6]. 

These techniques avoid the problems of users’ sessions’ 

identification. 

 
Figure 1:  Data sources for web usage mining 

IV. THE STRUCTURE OF LOG FILES 

Log files contain only a partial set of full traffic going over 

the network[2].This data is easily available to be analyzed. 

The log files in different web servers maintain different 

types of information. The basic form of a log file includes 

following items: 

 IP address: IP address of the remote host,that identify 

the user.  This IP address may be a temporary address. 

Some websites make user identification by getting the 

personal information (user profile) and allows them to 

access their websites by using a username and a 

password. 

 Date: date and time of a request. 

 Request: the request line exactly as it came from the 

client. 

 Request type: request type is the method used for 

information transfer like GET, POST etc. 

 Time stamp and page last visited: timestamp is the time 

spent by the user in each web page of a website. That’s 

identified as the session. Page last visited is the last 

page that the user has visited before leaving the website. 

 User agent: user agent is the string describing the type 

and version of browser software being used. 

 Visiting path: the path that the user traversed while 

visiting a web site. 

 Status: the HTTP response code returned to the client. 

 Referrer: the URL that the client was on before 

requesting your url.  

V. WEB USAGE MINING PROCESS: 

The Web usage mining process can be regarded as a three-

phase process, consisting of the data preparation, pattern 

discovery and pattern analysis phases . So, WUM can be 

decomposed into the following subtasks [7]: 

 Data Pre-processing for Mining A.

It is necessary to perform a data preparation to convert the 

raw data for further process. It has separate subsections as 

follows. 

1) Content Preprocessing: 

Content preprocessing is the process of converting text, 

image, scripts and other files into the forms that can be used 

by the usage mining. 

 
Figure 2: The Subtasks of WUM 

2) Structure Preprocessing: 

The structure of a web site is formed by the hyperlinks 

between page views. The structure preprocessing can be 

treated similar as the content preprocessing. However, each 

server session may have to construct a different site 

structure than others. 

3) Usage Preprocessing: 

The inputs of the preprocessing phase may include the web 

server logs, referral logs, registration files, index server logs, 

and optionally usage statistics from a previous analysis. The 

outputs are the user session file, transaction file, site 

topology, and page classifications. 

 Pattern Discovery B.

This is the key component of the web mining. Pattern 

discovery covers the algorithms and techniques from several 

research areas, such as data mining, machine learning, 

statistics, and pattern recognition. It has separate subsections 

as follows. 
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1) Statistical Analysis: 

Statistical analysts may perform different kinds of 

descriptive statistical analyses based on different variables 

when analyzing the session file. By analyzing the statistical 

information contained in the periodic web system report, the 

extracted report can be potentially useful for improving the 

system performance, enhancing the security of the system, 

facilitation the site modification task, and providing support 

for marketing decisions. 

2) Association Rules: 

In the web domain, the pages, which are most often 

referenced together, can be put in one single server session 

by applying the association rule generation. Association rule 

mining techniques can be used to discover unordered 

correlation between items found in a database of 

transactions. 

3) Clustering: 

Clustering analysis is a technique to group together users or 

data items (pages) with the similar characteristics. 

Clustering of user information or pages can facilitate the 

development and execution of future marketing strategies. 

4) Classification: 

Classification is the technique to map a data item into one of 

several predefined classes. The classification can be done by 

using supervised inductive learning algorithms such as 

decision tree classifiers, naïve Bayesian classifiers, k-nearest 

neighbor classifier, Support Vector Machines etc. 

5) Sequential Pattern: 

This technique intends to find the inter-session pattern, such 

that a set of the items follows the presence of another in a 

time-ordered set of sessions or episodes. Sequential patterns 

also include some other types of temporal analysis such as 

trend analysis, change point detection, or similarity analysis. 

6) Dependency Modeling: 

The goal of this technique is to establish a model that is able 

to represent significant dependencies among the various 

variables in the web domain. The modeling technique 

provides a theoretical framework for analyzing the behavior 

of users, and is potentially useful for predicting future web 

resource consumption. 

 Pattern Analysis C.

Pattern Analysis is a final stage of the whole web usage 

mining. The goal of this process is to eliminate the irrelative 

rules or patterns and to extract the interesting rules or 

patterns from the output of the pattern discovery process. 

The output of web mining algorithms is often not in the 

form suitable for direct human consumption, and thus need 

to be transform to a format can be assimilate easily. There 

are two most common approaches for the patter analysis. 

One is to use the knowledge query mechanism such as SQL, 

while another is to construct multi-dimensional data cube 

before perform OLAP operations. All these methods assume 

the output of the previous phase has been structured. 

VI. SIMILARITY MEASURES USED IN WEB  MINING 

Document clustering [8] is a technology that puts all the 

related documents in to groups and is useful for 

categorizing, organizing, refining search results. Most of the 

current documents clustering methods are based on Vector 

Space Model (VSD) model [9].In which, documents are 

represented as feature vector of words. Document clustering 

groups similar documents to form a coherent cluster. 

However, the definition of a pair of documents being similar 

or different is not always clear and normally varies with the 

actual problem setting. Clustering requires definition of a 

distance-measure which assigns a numeric value to the 

extent of difference between two documents and which the 

clustering algorithm uses for making different groups of a 

given dataset. No single distance measure works the best in 

all scenarios and selection depends on 

which distance measure best catches the essence of 

important distinguishing characters for the given document 

set. Apart from this, [10] shows that the similarity measure 

is also useful while dealing with certain kinds of clustering 

algorithms. Hence having a good idea about which 

similarity to use is very important. 

 Euclidean Distance A.

Euclidean distance is a standard metric for geometrical 

problems. It is the ordinary distance between two points and 

can be easily measured with a ruler in two- or three 

dimensional space. Euclidean distance is widely used in 

clustering problems, including clustering text. It is also the 

default distance measure used with the K-means algorithm. 

Given two documents   and    represented by their term 

vectors   and    respectively, the Euclidean distance is 

given simply as: 

             (
  
→ 

  
→)   ∑            

  
                           (1) 

where the term set is           . As mentioned 

previously, we use the tf-idf value as term weights, that is 

     = tf-idf (  , t). 

This distance type is usually used for data sets that are 

suitably normalized or without any special distribution 

problem. 

Advantages  

 It is reportedly faster than most other means of 

determining correlation.  

 It compares the relationship between actual ratings. 

This means that the Euclidean distance is a fair 

measure of how similar ratings are for specific 

preferences or items.  

Disadvantages  

 Where there is a high noise-to-signal ratio and 

negative spikes, any correlation is difficult to 

establish. The Euclidean distance method also suffers 

in such cases.  

 Euclidean distance measures the correlation between 

quantitative, continuous variables. It is not suitable 

for ordinal data, where preferences are listed 

according to rank instead of according to actual 

values.  

 It can't determine the correlation between user 

profiles that have similar trends in tastes, but 

different ratings for some of the same items.  

 Cosine Similarity B.

When documents are represented as term vectors, the 

similarity of two documents corresponds to the correlation 
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between the vectors. This is quantified as the cosine of the 

angle between vectors, that is, the so-called cosine 

similarity. Cosine similarity is one of the most popular 

similarity measure applied to text documents, such as in 

numerous information retrieval applications [11] and 

clustering too [12]. 

It quantifies correlation between vectors    and    as cosine 

of the angle between them in m-dimensional space. Bounded 

between [0,1]. 

    (
  
→ 

  
→)  

  
→ 

  
→  

  
→    

  
→                                         (2) 

 

where   and   are m-dimensional vectors over the term 

set           . 

Advantages  

 It is independent of document length. 

 Cosine normalization lessens the impact of long 

documents. .i.e long documents are more likely to be 

retrieved because long documents have higher term 

frequencies and more terms that increases the 

number of matches between a document and a query. 

Cosine similarity measure takes into account this 

issue and normalizes the document vectors by 

document length. 

 Clusters obtained using  Cosine are very well 

balanced and closest to manually created categories 

replicating human thinking. 

Disadvantages 

 Cosine similarity is not invariant to shifts.i.e if x is 

shifted to x+1, then it would change. 

 Jaccard Correlation Coefficient C.

The Jaccard coefficient, which is sometimes referred to as 

the Tanimoto coefficient, measures similarity as the 

intersection divided by the union of the objects. For text 

document, the Jaccard coefficient compares the sum weight 

of shared terms to the sum weight of terms that are present 

in either of the two documents but are not the shared terms. 

Formally, it is given by: 
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→)  
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→  

  
→     

  
→     
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→                       (3) 

 

The Jaccard coefficient is a similarity measure and ranges 

between 0 and 1. It is 1 when     =  and 0 when    and    

are disjoint, where 1 means the two objects are the same and 

0 means they are completely different. The corresponding 

distance measure is DJ = 1 – SIMJ 

Advantages  

 Jaccard correlation  method find the most coherent 

clusters with high purity values indicating document 

from a single category dominating each cluster 

Disadvantages  

 It does not consider term frequency(how many times 

a term occurs in a document) 

 Rare terms in a collection are more informative than 

frequent terms. Jaccard does not consider this 

information. 

 A sophisticated way of length normalization is 

needed. 

 D. Pearson Correlation Coefficient D.

Takes many different forms, given the term set   
        , we are using the following formula in our 

work. 

 
Distance measure, DP = 1 − SIMP when SIMP _ 0 and DP = 

|SIMP | when SIMP < 0. 

Advantages  

 The Pearson correlation method would give an 

indication of how similar a set of preferences are, 

regardless of fluctuations in individual ratings. 

 Clusters that were obtained using Pearson 

Correlation and Cosine are very well balanced and 

closest to manually created categories replicating 

human thinking. 

 Pearson methods find the most coherent clusters with 

high purity values indicating document from a single 

category dominating each cluster. 

 Pearson correlation coefficient is invariant to shifts. 

Disadvantages  

 The Pearson correlation is not as intuitive as the 

Euclidean distance measure.  

 It is estimated to be slower to determine than the 

Euclidean distance measure. 

 It is sensitive to outliers. Where there is a poor 

signal-to-noise ratio and negative spikes, the Pearson 

correlation coefficient cannot measure correlation 

accurately. Thus, the correlation can only be 

determined if the relationship between two variables 

is linear.  

VII. APPLICATIONS OF WEB USAGE MINING 

The general goal of Web Usage Mining is to gather 

interesting information about users navigation patterns (i.e., 

to characterize web users). This information can be 

exploited later to improve the web site from the users’ 

viewpoint. The results produced by the mining of web logs 

can used for various purposes [13]: (i) to personalize the 

delivery of web content; (ii) to improve user navigation 

through prefetching and caching; (iii) to improve web 

design; or in e-commerce sites (iv) to improve the customer 

satisfaction. 

CONCLUSION 

Web mining is a new field and in its infancy, there are rare 

researchers ventured in this field. The key component of 

web mining is the mining process itself. A lot of work still 

remains to be done in adapting known mining techniques as 

well as developing new ones. 

REFERENCES 

[1] R. Cooley, , B. Mobasher and J. Srivastava. Web 

Mining: Information and pattern discovery on the world 

wide web. In Proceedings of  the 9th IEEE International 

http://wiki.up.ac.za/index.php/Pearson_correlation
http://wiki.up.ac.za/index.php/Euclidean_distance


Web Usage Mining: A Research Area in Web Mining 

(IJSRD/Vol. 2/Issue 02/2014/143) 

 

 All rights reserved by www.ijsrd.com 539 

Conference on Tools With Artificial Intelligence 

(ICTAI ’97), 1997.  

[2] Reyhaneh Tamimi,The Application of Web Usage 

Mining In E-commerce Security at the 7
th

 International 

conference on e-commerce in Developing Countries 

with focus on e-Security,kish Island,iran,2013. 

[3] J. Srivastava, B. Mobasher, Panel discussion on “Web 

Mining: Hype or Reality?” at the 9th IEEE International 

Conference on Tools With Artificial Intelligence 

(ICTAI ’97), Newport Beach, CA, 1997.  

[4]  Jaideep Srivastava, Robert Cooley, Mukund 

Deshpande, and Pang-Ning Tan.Web usage mining: 

Discovery and applications of usage patterns from web 

data.SIGKDD Explorations, 1(2):12–23, 2000. 

[5]  O.Etzioni.The World Wide Web: Quagmire or gold 

mine.Communications of the ACM, 39(11):65 

[6] Lara D. Catledge and James E. Pitkow. Characterizing 

browsing strategies in the World-Wide Web. Computer 

Networks and ISDN Systems, 27(6):1065–1073, 1995. 

[7] Wang Bin, Web Mining Research in Proceedings of the 

Fifth International Conference on Computational 

Intelligence and Multimedia Applications 

(ICCIMA’03),2003. 

[8] M. Steinbach, G. Karypis, and V. Kumar. A 

Comparison of document clustering techniques, In 

KDD Workshop on Text Mining, pp.109-111, 2000. 

[9] G. Salton, A. Wong and C. S. Yang, Cornell University, 

A Vector Space Model For Automatic Indexing, In 

Communications of the ACM ,pp.613-620,1975. 

[10] Martin Ester, Hans peter Kriegel, Jrg.S, and Xiaowei 

Xu. A density-based algorithm for discovering clusters 

in large spatial databases with noise, AAAI Press, pp. 

226–231, 1996. 

[11] Y. Zhao and G. Karypis, Evaluation of hierarchical 

clustering algorithms for document datasets. In 

Proceedings of the International Conference on 

Information and Knowledge Management, pp.515-524, 

2002. 

[12] R. B. Yates and B. R. Neto. Modern Information 

Retrieval. Addison Wesley, A Division of the 

association for Computing Machinery, Inc. (ACM) New 

York, 1999. 

[13] Jaideep Srivastava, Robert Cooley, Mukund 

Deshpande, and Pang-Ning Tan.Web usage mining: 

Discovery and applications of usage patterns from web 

data. SIGKDD Explorations, 1(2):12–23, 2000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


