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Abstract— Machines record our program plans, inclinations, 

occasions, accomplishments, purchasing and offering. 

Indeed, even our comings and goings are recorded today. As 

the volume of information expands, it turns into a more 

troublesome assignment to grasp it. Investigation of who 

perused what can give critical knowledge into, for instance, 

what are the purchasing pattern of customers. Intriguing data 

extracted from the guests data browsed help experts to 

anticipate. Web servers stock data of each URL requested 

by website visitors in a file named as web usage log. Web 

Usage Mining techniques focuses the problem of fetching 

social patterns from one or more web usage logs. In this 

paper we will provide a comparative study on different web 

usage mining techniques upon web log data emphasis on 

how web usage mining techniques helps to do effective web 

page ranking. 
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I. INTRODUCTION 

Web has gotten to be popular expression of today's reality. 

Sea of data is accessible in web and individuals utilize it for 

various purposes. Discovering data in this voluminous 

information is a troublesome assignment for the clients. For 

a particular client just a little measure of web is valuable and 

remaining are superfluous. Frameworks are required in 

client and server side for discovering the sought data. Web 

mining is a dynamic research region to separate helpful data 

in the sea of information. Data mining procedures are 

connected in web data for this reason. 

 
Fig. 1: Categories of Web Mining 

A. Web Content Mining 

It is the procedure of fetching valuable information from the 

contents of Web documents. 

B. Web Structure Mining 

It is the site map which represents the structure of a typical 

web graph consists of web pages as nodes, and hyperlinks as 

edges connecting between two related pages are analyzed. 

C. Web Usage Mining 

It is the application of data mining techniques to determine 

interesting usage patterns from Web log data, in order to 

appreciate and better serve the needs of Web based 

applications. Usage data reveals the intention, identity and 

origin of Web users along with their browsing behavior at a 

Web site [V.Chitraa et. Al.]. 

Web Usage Mining consists of three phases as 

shown in Figure-2 which are named data processing, pattern 

discovery and pattern analysis. 

 
Fig. 2: Phases of Web Usage Mining 

Data preprocessing has a fundamental role in Web 

Usage Mining applications. The preprocessing of web logs 

is usually complex and time demanding. It comprises four 

different tasks: (i) the data cleaning, (ii) the identification 

and the reconstruction of users’ sessions, (iii) the retrieving 

of information about page content and structure, and (iv) the 

data formatting. 

The pattern discovery phase relies on various 

statistical methods and data mining algorithms to detect 

interesting patterns. Most of the commercial applications of 

Web Usage Mining exploit consolidated statistical analysis 

techniques. In contrast, research in this area is mainly 

focused on the development of knowledge discovery 

techniques specifically designed for the analysis of web 

usage data. Most of this research effort focuses on three 

main paradigms: association rules, sequential patterns, and 

clustering. 

The final step in Web Usage Mining process is 

Pattern analysis. After discovering patterns from usage data, 

a further analysis has to be conducted. Using pattern 

discovery, the pattern set is found and then pattern analysis 

is performed to select the interesting patterns and to filter 

out uninteresting patterns.  The most common ways of 

analyzing such patterns are either by using a query 

mechanism on a database where the results are stored, or by 

loading the result into a data cube and then performing 

OLAP operations, visualization techniques, such as 

graphing patterns or assigning color to different values in 
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the data. After this, to interpret the results, visualization 

techniques are used. 

Further in this in section II we will discuss different 

literature, in section III we will provide the comparative 

study of different literature, in section IV we will provide an 

experimental approach using Rapidminer tool and at last 

section we will conclude our study. 

II. LITERATURE SURVEY 

B.Naveena Devi et. al. [Elsevier 2012] said that the 

importance of web usage mining is unquestionable with the 

rising importance of the web not only as an information 

portal but also as a business edge. Web access logs contain 

abundant raw data that can be mined for web access 

patterns, which in turn can be applied to improve the overall 

surfing experience of users. By taking into consideration we 

have mainly focused on designing of web usage mining 

intelligent system for clustering of user behaviors using 

agglomerative clustering algorithm. Author introduces a 

web usage mining intelligent system to provide taxonomy 

on user information based on transactional data by applying 

data mining algorithm, and also offers a public service 

which enables direct access of website functionalities to the 

third party. 

Mehmet Lutfi ARSLAN et. al. [ARXIV 2013] 

attempts to develop an online reputation index of Turkish 

universities through their online impact and effectiveness. 

Using 16 different web based parameters and employing 

normalization process of the results, we have ranked 

websites of Turkish universities in terms of their web 

presence. This index is first attempt to determine the tools of 

reputation of Turkish academic websites and would be a 

basis for further studies to examine the relation between 

reputation and the online effectiveness of the universities. 

Jun Yu et. al. [IEEE 2014] propose a new 

multimodal hypergraph learning based sparse coding 

method for the click prediction of images. The obtained 

sparse codes can be used for image re-ranking by integrating 

them with a graph-based schema. We adopt a hypergraph to 

build a group of manifolds, which explore the 

complementary characteristics of different features through 

a group of weights. Unlike a graph that has an edge between 

two vertices, a set of vertices are connected by a hyperedge 

in a hypergraph. This helps preserve the local smoothness of 

the constructed sparse codes. Then, an alternating 

optimization procedure is performed and the weights of 

different modalities and sparse codes are simultaneously 

obtained using this optimization strategy. Finally, a voting 

strategy is used to predict the click from the corresponding 

sparse code. 

Nidhi Grover et. al. [IJERT 2010] compare two 

popular web page ranking algorithms namely: HITS 

algorithm and PageRank algorithm. The paper highlights 

their variations, respective strengths, weaknesses and 

carefully analyzes both these algorithms using simulations 

developed for both. Author concluded that both page rank 

and HITS algorithm are different link analysis algorithms 

that employ different models to calculate web page rank. 

Page Rank is a more popular algorithm used as the basis for 

the very popular Google search engine. This popularity is 

due to the features like efficiency, feasibility, less query 

time cost, less susceptibility to localized links etc. which are 

absent in HITS algorithm. However though the HITS 

algorithm itself has not been very popular, different 

extensions of the same have been employed in a number of 

different web sites. 

V.Chitraa et. al. [IJCSA 2014] proposed a novel 

approach based on Fuzzy C Means in fuzzy environments is 

proposed to cluster the web user transactions. This approach 

is groups the similar user navigation patterns. The algorithm 

enhances the FCM, and Penalized FCM clustering algorithm 

by adding Posterior Probability to find highest membership 

for a member to add in a cluster. Classification is carried out 

by SVM and RVM for classifying a new user to a particular 

group. The method is experimented and evaluated and found 

it is better method for clustering than the existing methods. 

Neeraj Raheja et. al. [IJCSI 2014] proposes an 

approach for web usage mining based upon web log 

partition. It takes less time and provides popular results in 

accordance with the existing approach. Some more results 

may be obtained if the number of cluster formed are 

changed i.e. from 4 clusters formed in our approach can be 

changed to 6, 8 or more. However recall and precision may 

be affected by changing the number of clusters i.e. either 

may be improved or decayed. 

Petar Ristoski et. al. [Journal of Web Semantics 

2015] said that Lots of data from different domains is 

published as Linked Open Data (LOD). While there are 

quite a few browsers for such data, as well as intelligent 

tools for particular purposes, a versatile tool for deriving 

additional knowledge by mining the Web of Linked Data is 

still missing. In this system paper, author introduce the 

RapidMiner Linked Open Data extension. The extension 

hooks into the powerful data mining and analysis platform 

RapidMiner, and offers operators for accessing Linked Open 

Data in RapidMiner, allowing for using it in sophisticated 

data analysis workflows without the need for expert 

knowledge in SPARQL or RDF. The extension allows for 

autonomously exploring the Web of Data by following 

links, thereby discovering relevant datasets on the fly, as 

well as for integrating overlapping data found in different 

datasets. As an example, author show how statistical data 

from the World Bank on scientific publications, published as 

an RDF data cube, can be automatically linked to further 

datasets and analyzed using additional background 

knowledge from ten different LOD datasets. 

III. COMPARISON 

S. 

No. 

Author/Paper 

title/Year 

Name of 

Algorithm/Tool/Method(discussed/Implemented) 
Description Accuracy 

1. 

Jihyun Lee et. 
al./Effective ranking 

and search 

techniques for Web 
resources 

considering semantic 

relationships/Elsevier 
2013 

Weighting  

measure  

for  
the  

semantic  

relationship 

Propose a novel ranking method which considers 
the number of meaningful semantic relationships 

between a resource and keywords as well as the 

coverage and discriminating power of keywords. 
In order to improve the efficiency of the search, 

author prune the unnecessary search space using 

the length and weight thresholds of the semantic 
relationship path. 

90% and 

Fast 
Processing 

due to 

pruning 
algorithm 

applied. 
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2. 

Zhifeng Bao et. 

al./Effective XML 
Keyword Search 

with Relevance 

Oriented 
Ranking/IEEE 2009 

XML TF*IDF ranking strategy 

Propose specific guidelines that a search engine 

should meet in both search intention 

identification and relevance oriented ranking for 

search results. Then based on these guidelines, 

author design novel formulae to identify the 
search for nodes and search via nodes of a query, 

and present a novel XML TF*IDF ranking 

strategy to rank the individual matches of all 
possible search intentions. 

F-measure 

0.40 

3. 

B.Naveena Devi et. 

al./Design and 

Implementation of 
Web Usage Mining 

Intelligent System in 

the Field of e-
commerce/Elsevier 

2012 

Agglomerative clustering algorithm 

Author introduces a web usage mining 

intelligent system to provide taxonomy on user 
information based on transactional data by 

applying data mining algorithm, and also offers a 

public service which enables direct access of 
website functionalities to the third party. 

- 

4. 

Jun Yu et. al. [IEEE 

2014] /Click 

Prediction for Web 

Image Reranking 
Using Multimodal 

Sparse Coding/IEEE 

2014 

Multimodal Sparse Coding 

Experimental results on real-world data sets have 

demonstrated that the proposed method is 
effective in determining click prediction. 

Additional experimental results on image re-

ranking suggest that this method can improve the 
results returned by commercial search engines. 

Effective in 
determining 

click 

prediction. 

5. 

Dawei Yin et. 

al./Ranking 
Relevance in Yahoo 

Search/KDD ’16, 

August 13-17, 2016, 
San Francisco, CA, 

USA 

Base ranking function 

Introduce three key techniques for base 
relevance – ranking functions, semantic 

matching features and query rewriting. Author 
also describe solutions for recency sensitive 

relevance and location sensitive relevance. This 

work builds upon 20 years of existing efforts on 
Yahoo search, summarizes the most recent 

advances and provides a series of practical 

relevance solutions. 

- 

6. 

Neeraj Raheja et. 
al./Efficient Web 

Data Extraction 

Using Clustering 
Approach In Web 

Usage Mining/IJCSI 

International Journal 
of Computer Science 

Issues, Vol. 11, Issue 

1, No 2, January 
2014 

Clustering 

Proposes an approach for web usage mining 

based upon web log partition. It takes less time 
and provides popular results in accordance with 

the existing approach. Some more results may be 

obtained if the number of cluster formed are 
changed i.e. from 4 clusters formed in our 

approach can be changed to 6, 8 or more. 

Recall, 

precision 

and F-
Measure 

may be 

affected by 
changing 

the number 

of clusters 

7. 

Petar Ristoski et. 

al./Mining the Web 

of Linked Data with 
RapidMiner/Preprint 

submitted to Journal 

of Web Semantics 

May 11, 2015 

RapidMiner 

Author introduce the RapidMiner Linked Open 

Data extension. The extension hooks into the 
powerful data mining and analysis platform 

RapidMiner, and offers operators for accessing 

Linked Open Data in RapidMiner, allowing for 
using it in sophisticated data analysis workflows 

without the need for expert knowledge in 

SPARQL or RDF. 

- 

Table 1: 

IV. RAPID MINER 

RapidMiner is a data science software platform developed 

by the company of the same name that provides an (IE) 

integrated environment for machine learning, deep learning, 

text mining, and predictive data analytics. It is castoff for 

industry and marketable applications as well as for research, 

edification, training, rapid prototyping, and application 

development and supports all steps of the machine learning 

process including data preprocessing, results visualization, 

validation and optimization. RapidMiner is developed on an 

open core model. 

 
Fig. 3: Rapid Miner UI 
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Fig. 4: Snippet of Blog Web Access Data 

Fig. 4 is the snippet of web log of blog, in which 

the first column is Transaction ID, Second column is URL 

and last column is access time. Further after add this dataset 

to RapidMiner preprocessing over dataset can be done like 

feature subset selection i.e. we can remove those data having 

missing and duplicate values. 

Figure-5 shows the feature selection during 

preprocessing phase i.e. we can eliminate those data which 

having data is missing.  

 
Fig. 5: Snippet of Feature Selected according to Missing 

Attribute 

Further using RapidMiner tool we can perform 

analysis over data. After applying preprocessing over blog 

dataset about which we have given snippet in figure-4, we 

can conclude that pruning of input web log is very 

significant because as we have explained in pruning phase 

we can remove those data which are missing, we can 

eliminate duplicate data which will not affect further 

processing of pattern analysis. Henceforth after removing 

those data dimension of input dataset will get reduced, 

therefore the overall performance/efficiency will increase. 

V. CONCLUSION 

Web Usage Mining process is Pattern analysis. After 

discovering patterns from usage data, a further analysis has 

to be conducted. Using pattern discovery, the pattern set is 

found and then pattern analysis is performed to select the 

interesting patterns and to filter out uninteresting patterns. 

After reading different literature and after using 

RapidMiner tool we can conclude that as we have explained 

web usage mining involved three phases, preprocessing 

involved pruning in which feature subset selection done. If 

we apply efficient feature subset selection algorithm or 

method that can improve the overall performance of pattern 

analysis of weblog data algorithm. 
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