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Abstract
Web mining being application of data mining is one of the next 
futuristic technologies with web usage mining. Which process 
web log data for tracing user need and behavior so that web 
personalization can be performed. It can be used for modifying 
web services and web pages which are requested by the users. For 
this concern clustering techniques are used. We have analyzed few 
clustering techniques and compared them. The better clustering 
techniques will result in more adequate web personalization 
process.
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I. Introduction
Data mining is evolved as one of the most dynamic, vibrant 
and active area of computer science engineering. The wide field 
of classical data mining contains the extension for web based 
environment in form of web mining. Day by day, the web is 
expanding by millions of web pages, adding to the already 
developed millions of web pages already. Because of its rapid and 
massive growth, the resulting pages of information are mismanaged 
in terms organization and structure. In this information overloaded 
scenario that continues to expand users often feels disoriented 
and lost its focus. Thus we need better techniques for web based 
data. The web mining is an approach of searching, discovering 
and retrieving the user oriented and interesting information and 
patterns from a huge dataset [4]. This is one of the emerging fields 
in the industry. In web mining, this data is basically the huge web 
data and we applying various data mining methods on these data. 
Generally web log data contains variety of information, like, web 
data from documents, website structure data, web log data, and 
user profiles data. There are basically no such comparison between 
web mining and data mining if they are compared in general. Web 
data can be classified mainly into [11] three streams, which are; 
web content mining, web structure mining, and web usage mining. 
Here the area of research is mainly web usage mining, which is 
an important component of web mining. Web usage mining is the 
application of data mining techniques to web log data in order to 
discover and process user access patterns. Web usage mining is 
used in various areas such as web pre-fetching, link prediction, site 
reorganization and web personalization. The phases of web usage 
mining are the reconstruction of user sessions by using heuristics 
techniques. After getting web log data from web server which is 
in crude form so data pre-processing is required which consists of 
cleansing, normalization, generating vectors then they are used to 
create session using various session algorithms and methods these 
sessions generated are exploited to find various knowledge about 
user behaviors and their navigation patterns which later on became 
a user profile. On basis of these profiles various recommendations 
can be given regarding web usage, popularity of websites.  

A. Web Usage Mining
Web usage mining is an approach of discovering the useful 
information from the data derived from the interactions of the 

users while surfing on the Web. It concentrate on the techniques 
that could predict user behavior when the user interacts with Web 
M. Spiliopoulou [1] its main motto is  as: prediction of the user’s 
behavior and interest within the site, comparing expected and 
actual Website usage, adjusting and modifying of the Web site 
as according to the interests and needs of the users called as web 
personalization Web usage mining is the application of data mining 
techniques applied for the discover of usage patterns  from Web 
log data, in order to understand and better equipped and serve 
the needs of Web- based applications. The Web usage mining is 
partitioned into three widespread phases known as preprocessing, 
pattern discovery, and pattern analysis. 

B. Web Personalization
Personalization is a methodology of learning a user profile of user 
modeling from his browsing styles. With using the technique of 
personalization, the Web user would prefer an intelligent Web server 
which capable to learn their information needs and preferences. 
The Web provides a direct interaction medium between the vendors 
of products and services, and their customer with very effective 
or low cost. Web personalization has numerous applications. The 
goal of personalization systems is to provide users with what they 
need or want asking the users preferences.

II. Related works
As web mining is a very broad topic presenting various areas for 
research purpose, technology and development but the area of 
our concern is web personalization based on web usage mining 
where Web log data collected from server can be used to select 
and extract interesting patterns. As this area is fresh and a lot 
of development is required but still appreciable and tremendous 
work is done by people.”Jeh and Widom” [2] proposed a method 
for personalized web searching by applying modifications in the 
global Page-Rank algorithm.   Instead of starting from random 
pages on the web, they have used the concept of bookmarks which 
user save generally during navigation over internet.  Another work 
proposed by “Speretta and Gauch” [3] of generating the user 
profile in form of a weighted concept hierarchy, which is generated 
from the Open Directory Project (ODP). Today the number of 
concepts in an ODP is more than 590,000, so they can only use 
a restricted depth of level in the ODP hierarchy for experimental 
purpose. To avoid these disadvantages of using existing category, 
Kim and Chan [5] proposed a method for constructing an user 
interest hierarchy (UIH) by concerning nd looking over implicit 
user behavior. After studying the proposed a scoring function by 
which personalized ranking can be performed for learning UIH 
from bookmarks.
 “Another approach to web personalization is to predict forward 
references based on partial knowledge about the history of the 
session. Zukerman et al.and Cadez et al .use a Markov model 
to learn and represent significant dependencies among page 
references. “Shahabi and Banaei-Kashani” proposed a web-usage-
mining framework using navigation pattern information. 
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III. Clustering for Website Analysis
Clustering is technique of grouping patterns from dataset on 
basis of patterns having similar property .It can also consider as 
segmentation in few applications because clustering performs 
partitioning of large data sets into groups according to their 
similarity

A. K-means Clustering
The k-means algorithm is a very famous algorithm that works 
according to the name and it’s because from its method of 
operation. The algorithm clusters observations into k groups, 
where k is provided as an input parameter [12]. It then assigns each 
observation to clusters based upon the observation’s proximity to 
the mean of the cluster.

Where E is the sum of the square error for all objects in the data 
set; p is the point in space representing a given object; and mi is 
the mean of cluster Ci (both p and mi are multidimensional).

B. K-Modes Clustering
The k modes algorithm works in different way by picking actual 
objects to represent the clusters, using one representative object per 
cluster. Each remaining object is clustered with the representative 
object to which it is the most similar [12]. The partitioning method 
is then performed based on the principle of minimizing the sum 
of the dissimilarities between each object and its corresponding 
reference point. That is, an absolute-error criterion is used, defined 
as

Where E, is the sum of the absolute error for all objects in the data 
set; p is the point in space representing a given object in cluster 
Cj ; and o j is the representative object of Cj

C. Farthest First Clustering
Farthest first is a algorithm which derives its origin from K Means 
that places each cluster centre in turn at the point furthermost 
from the existing cluster centre. This point must lie within the 
data area. This greatly speeds up the clustering in most of the 
cases since comparatively less reassignment and adjustment is 
needed. Farthest First Traversal (FFT) algorithm is partition based 
clustering algorithm.

IV. Web Log Data
The data is that is used for this work basically a survey kind 
of data of a website. the website contains various pages as sub 
pages where user has interacted the website say   msn which 
contains various sub pages (like travel, sports, bbs, frontpage … 
etc) the Data Type of the data used is a Discrete sequence .This 
data describes the page visits of users who visited msnbc.com on 
September 28, 1999. [10] .Visits are recorded at the level of URL 
category  \and are recorded in time order. The Sources of data are 
from David Heckerman (heckerma@microsoft.com). 

V. Analysis of Cluttering Techniques
The data prepared by removal of noise and errors the list of hits 
are generated on web pages as per user which when applied on 

various clustering techniques its results in following comparisons. 
We are showing the output in forms of graphs produced with help 
of MS-Excel and Orange tool for data mining. The glimpses of 
data used is given below with the results generated by applying 
various clustering techniques
Input data
sr no users frontpagenews tech local opinion on-air misc weather msn-newshealth

1 u1 1 1 0 0 0 0 0 0 0 0
2 u2 2 0 0 0 0 0 0 0 0 0
3 u3 3 2 2 4 2 2 2 3 3 0
4 u4 5 0 0 0 0 0 0 0 0 0
5 u5 1 0 0 0 0 0 0 0 0 0
6 u6 6 0 0 0 0 0 0 0 0 0
7 u7 1 1 0 0 0 0 0 0 0 0
8 u8 6 0 0 0 0 0 0 0 0 0
9 u9 6 7 7 7 6 6 8 8 8 8

10 u10 6 9 4 4 4 10 3 10 5 10

Using k mean

   
Fig. 1(a)                                 Fig. 1(b)

Using k modes

  
Fig. 2(a)                             Fig. 2(b)

Using Farthest first

   
Fig. 3 (a)                             Fig. 3(b)

A. Performance Analysis
At first the resultant data is presented that we get by applying 
the clustering techniques then this data is arranged as number 
of user in each cluster. Then performance index is calculated the 
performance index represent the comparison between various 
algorithms. The following data and performance index of each 
clustering technique is given. The performance index measure 
PI=MOC-AVG Where PI is performance index, MOC is most 
occupied cluster; AVG is average of number of users

Performance 
Index

K-means K-modes Farthest First
8 9 6
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Fig. 4: 

This shows that using k-modes for clustering in case of web log 
data for web personalization is more adequate than k-means and 
farthest first.

VI. Future Works
In our work we have initialized limited number of cluster which 
must be known in advance before applying clustering techniques 
.If the number of cluster can be calculated as according to problem 
rather than defining in advance then it can bring better results.

VII. Conclusion
The web log data gives us vital information about the usage of any 
website so for further development of application the clustering 
algorithms are required for analysis by using performance index 
and show the adequate clustering must be used.
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