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Abstract 

Clustering in web mining has become a challenging 

task in the present scenario, which draws the attention 

of many researchers. Cluster analysis is mainly used to 

determine the clusters and algorithms for identifying 

the best cluster. Cluster analysis includes a number of 

unsupervised order techniques that are planned to 

discover a framework in datasets to form clusters 

where comparable information objects are gathered 

together into a well-organized groups. World Wide 

Web is a rich information source, along with a large 

number of the web users extracting information using 

web are increasing. The weblog records are increasing 

rapidly in a disorganized manner, it contains a lot of 

information and the major problems of internet users 

are to extract meaningful information and to discard 

irrelevant data. In this paper, various clustering 

methods are examined to recognize its significance 

with regards to the large dataset and observationally 

these have been tried on Wine Quality dataset taken 

from UCI repository to feature their qualities. In this 

paper, an attempt is made to develop a new hybrid 

technique is introduced to provide better clustering 

accuracy.  
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Introduction 
Recently, clustering in web mining gained a lot of 
attention and becomes a most popular technique for 
performing its main task to extract the interesting 
patterns from the internet. A cluster is characterize as 
a group of items that have a more advanced level of 
similarity one and all are correlated with objects that 
are not in the similar set. Still, there is an uncertainty 
respecting reasonable closeness metric for clustering. 
Various measures have been recommended to 
evaluating the closeness, i.e. Euclidean distance, 
density in data space and so on. The internet presents 
a lot of learning and data for users to access various 
types of information as per the user’s choice.  
But, the web is a collection of relevant as well as 
irrelevant information. Retrieving the significant data 
from the web turns out to be more complex to the 

users. To get rid of this problem, clustering technique 
is introduced. 
In web mining, clustering provide an improved image 
of the information, since all items inside the cluster 
have less uncertainty in their attributes and they can be 
outline efficiently. Clustering has discovered 
operations in different areas like evaluating the 
missing qualities in information or recognizing 
exceptions in information. Various algorithms or 
calculations are exist for arranging information into 
clusters. Still, there is no universal answer for all the 
issues. The structure of web mining is shown in figure 
1. 

 
Figure 1: Taxonomy of Web Mining  

 

There is no all-around target criteria for accuracy or 

clustering validity and every calculations or 

algorithms has its own disadvantages and 

accomplishments in taking care of the testing issue of 

unsupervised clustering. In this paper, Section 1 

represents the procedure of web mining, section 2 

presents the fundamental background on our concepts 

for researching the cluster structure, Section 3 

describes the proposed methodology and Section 4 

explains the experimental result and analysis for how 

to apply the algorithms to the whole dataset and 

identify the accuracy of clusters and at last Section 4 

shows the final conclusion of the paper. 

 

Procedure of Web Mining: 

This process is usually identify three tasks in a 

particular manner, data pre-processing, pattern 
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discovery, and pattern analysis as demonstrates in the 

figure. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Web Mining Procedure  

 

Web usage mining determines the recurrence of page 

access by the users and after that, it finds the common 

traversal ways of the users. The primary task is 

gathering the information from web server log records. 

Data Gathering and Pre-Processing 

Web information can be gathered and utilized as a part 

of the web personalization. Data gathering or data 

collection is a process of accumulation of web log 

records from the server by a procedure of confirmation 

is acknowledged as information gathering. And during 

the process of data pre-processing relevant attributes 

are maintained to decrease the content of weblog 

records [2]. Preprocessing provides accurate, concise 

data for data mining. The unnecessary data can be 

reduced by data pre-processing process. [1] After the 

data cleaning process, the particular number of users 

and sessions distinguished. And at the final phase of 

data preprocessing we get the successive user access 

pattern from the web server get to log file information. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Process of Data Pre-processing  

 
Pattern discovery 
To identify a suitable pattern by the preprocessing 

data, some methods are tested such as path analysis, 

Association rules, Sequential pattern, Clustering, 

classification etc. The fundamental strategies are 

classification analysis, association rule discovery, 

dependency modeling, and clustering analysis. 

 

Pattern Analysis 

The investigation of the pre-processed information is 

actually valuable to all the organizations performing 

various businesses over the web. The administrators of 

websites are interested in frequent usage pattern of 

websites [1]. In this paper, our main purpose is to 

provide better clustering accuracy as compared to 

existing systems. 

 

Related Study 

Frank Klawonn proposed a method known as dynamic 

data assigning assessment clustering that was expected 

both to characteristic cluster structure in as well as to 

discover the clusters. This new approach can 

recognize clusters.[15] 
 
Pranav Nerurkar describes the different clustering 

methods and these have been tested on artificial 

benchmarks to discuss their strengths and weaknesses 

[16]. 
 
D.S. Anupama et al. present a method which tested on 

two datasets specifically www.enggresources.com and 

NASA. They present algorithm of hierarchal 

agglomerative which reduces the inputs of prediction 

through determining the session representatives and it 

deal with the nearness of a grouping in the user 

navigation pattern that reduce limitations of partition 

based algorithms [2]. 

V.Sujatha et.al. proposed the method of prediction of 

user navigation patterns by using clustering and 

classification (PUCC) by the web log data. The results 

can present the better quality of clustering for 

navigation pattern in web usage mining [7]. 

Archana Patel et.al. present a novel approach for 

identifying user navigation patterns for predicting 

user’s request based on clustering users searching 

behavior and knowledge[8].  
Leet.Ramesh et.al. present the concept of web mining 

where MDA is defined for describing the nature of 

agents in the proposed system[14]. 

B. Nigam presents different models and their 

variations for predicting the next one web page 

accessed by the web user. They use Markov model for 

identify variations for web prediction [10]. 
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Meera Narvekar et al. proposed a hybrid model which 

combines the benefits of the models such as Markov 

model and Hidden Markov Model. This paper shows 

various prediction challenges i.e. long preparing time, 

more prediction time, less prediction accuracy etc. 

They present a new way by which system focus to 

decrease the complexity of prediction and increase the 

accuracy of prediction [6]. 

 

Proposed Method: 

Web log information contains numerous unessential 

information. Three types of unnecessary information 

are images requests, wrong demands, and bug 

navigation requests. By using a logical data cleaning 

process unnecessary information are eliminated from 

the web log files. In the proposed work we use a 

dataset of Wine Quality, taken from the UCI 

repository. We have use Agglomerative hierarchical 

clustering algorithm and hybrid hierarchical clustering 

algorithms to compare the difference of results 

between them on the basis of correlation coefficient, 

i.e agglomerative coefficient and Cophenetic 

coefficient. 

Agglomerative hierarchical clustering algorithm is 

performing as a bottom-up technique. That is, every 

item is at first considered as a single cluster. At each 

progression of the calculation, the two clusters which 

more comparative are consolidated into another bigger 

cluster (hubs). This technique is focuses until all the 

point are individual from only one single huge group 

i.e. root. 

Divisive hierarchical clustering algorithm performs 

as a top-down approach. It starts by including the root, 

where entire items are combined in a single cluster. At 

every point of progression, the better composite 

cluster is split into two. This procedure is frequently 

works until the point when all items are in their own 

groups. Agglomerative Hierarchical Clustering is 

better in determining the small clusters, While 

Divisive Hierarchical Clustering is better in 

determining the large cluster. 

Hybrid Hierarchical Clustering Algorithm 

(HHCA) combines the best characteristics of both 

hierarchical techniques i.e. Agglomerative and 

Divisive hierarchical clustering. It acquires the 

benefits of hierarchical clustering. Currently, a large 

number of researchers has concentrated its 

investigation on implementing data mining methods to 

web logs for consequently produce a prediction for 

user navigation pattern. [3] 

 

 
 

 
Figure 4: Basic Structure of Hybrid Hierarchical 

Clustering 
 

Experimental Result and Analysis: 

The proposed method is implemented by using the R 

software using the dataset of Wine Quality. The 

dataset of wine quality are taken from UCI repository, 

it is a multivariate dataset which contain 4898 number 

of instances and 12 input variables. The dataset first 

has to be clean and pre-processed to removing the 

unessential information from the dataset. We are using 

agglomerative hierarchical clustering and hybrid 

hierarchical clustering algorithms to calculate the 

accuracy measure by using coefficient of algorithms 

i.e. agnes and cophenetic coefficient. The following 

figure shows the pre-processed dataset. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 5.1: Pre-Processed Wine Quality 

Dataset 
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Figure 5.2: Plot of Pre-Processed Dataset 
 

By applying the agglomerative hierarchical clustering 

algorithm, divisive hierarchical clustering algorithm 
and hybrid hierarchical clustering algorithm on the 

required pre-processed datasets, we calculate the 
correlation coefficient i.e. Agglomerative coefficient 

(agnes) and Cophenetic coefficient on the pre-

processed dataset of wine quality. Where 
agglomerative coefficient determines the clustering 

structure of the dataset and Cophenetic Coefficient 

determines the cophenetic distances for the 
hierarchical clustering. The results of the coefficient 

on the pre-processed dataset is shown in following 
table: 

 

Methods Agglomerative 
Hierarchical 
Clustering 

(agnes) 

Hybrid 
Hierarchical 
Clustering 

(Cophenetic 
Coefficient) 

Single 0.1748079 0.7784353 

Complete 0.2004841 0.5688289 

Average 0.1604813 0.7947383 

Ward 0.1749945 0.6999272 

Table 1: Comparison of Clustering Algorithms 
The following figure shows the cluster plot of the 
given dataset  
 

 
Figure.6: Cluster Plot 

As result shows that the hybrid hierarchical clustering 

algorithm performs better on the dataset as compared 

to agglomerative hierarchical clustering algorithms. It 

forms the better clusters as compared to other 

algorithms. This algorithm is more efficient for 

improving the clusters accuracy.  
The following table and correlation plot shows the 

similarity and difference between different clustering 

methods. 

 
Table 2: Similarity/Difference Between Different  

Clustering Methods 

 

 
 

Figure 7: Correlation Plot of Comparison and 

Similarity between Different Clustering Methods 

 

Conclusion  
In this research paper, we target to produce a good 

quality of clusters by evaluating the comparison 

between various algorithms. As result shows that 

hybrid hierarchical clustering algorithm performs 

better as compared to other algorithm i.e. 

agglomerative hierarchical clustering. Results prove 

that accuracy is approximately 79% achieved by 

average method in hybrid hierarchical clustering 

algorithm. It is more efficient for clustering the web 

pages. The proposed techniques can also be evaluated 

on different datasets. 
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