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Abstract— Now a day, World Wide Web (WWW) is a rich 

and most powerful source of information. Day by day it is 

becoming more difficult and expanding in size to get 

maximum information details online. Web usage mining 

focuses on techniques that could predict user behavior while 

the user interacts with the Web. It tries to create sense of the 

data produced by the Web surfer’s sessions or performances. 

There is an attempt to provide an outline of the state of the art 

in the research of web usage mining, while discussing the 

most relevant tools presented in the sphere as well as the 

niche requirements that the recent variety of tools lack. 

Generally the focus of the paper will be to present a survey of 

the recent improvements in this area which is receiving too 

much attention from web development arena. 
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I. INTRODUCTION 

There is a huge amount of data available in the Information 

Industry. This data is of no usage until it is transformed into 

valuable information. It is basic to analyze this huge amount 

of data and extract valuable information from it.  

Extraction of information is not only procedure we 

want to perform; data mining also includes other procedures 

such as Data Cleaning, Data Integration, Data 

Transformation, Data Mining, Pattern Evaluation and Data 

Presentation. Once all these procedures are above, we would 

be able to usage this information in various applications such 

as Fraud Detection, Market Analysis, Production Control, 

Science Exploration, etc.  

 Data mining refers to extracting or “mining” 

knowledge from huge extents of information [1].The data 

mining is distinct as the procedure of discovering 

constructive patterns or comprehension since information 

repositories such as in the structure of databases, text, 

imagery, the snare etc. The data repositories must be 

applicable,potentially useful, and reasonable. With the 

expansion of the route identification content mining are 

becoming more and more essential and admired.  

Web mining is used to imprison relevant 

information, creating new comprehension out of appropriate 

data, personalization of the knowledge  and wisdom about 

regulars or individual users and numerous others[2]. The 

information will be accessible from Web are hyperlink 

formation, leaf substance as well as convention data.  

Web mining technology is increasing arena of data 

mining for WWW based information and resources. The 

basic attention of web mining is to usage data mining 

procedures and algorithms to extract valuable and hidden 

methods from unstructured and huge web data or resources. 

Web mining taxonomy is distributed into three kinds 

according to sources of web data. These kinds are Web 

content mining, Web usage mining, and Web structure 

mining. 

 Web content mining means the extraction of valuable 

information and web knowledge from web sources or 

web matters such as text, image, audio, video, and 

structured records [3].  

 Web usage mining is the application of data mining 

procedure to discovery exciting forms from web usage 

data. It generally tries to extract valuable and exciting 

forms from usage data such as server logs, user browser 

logs, proxy server logs, cookies, user sessions, 

registering data, mouse clicks, user questions, 

bookmarks etc. and some other data as the results of user 

communications [4].  

 Web structure mining tries to classify the structure of 

hyperlink in html papers and deduce knowledge [3]. 

Personalization is a typical application of Web Mining, 

which can be use to develop web site usage by adjusting 

the matters of a web site with respect to the visitor's want. 

The personalized web content can take the form of 

recommended links or items, targets, or adjusted text and 

graphs. The purpose is to customize the communications 

on a web site dependent on the user's explicit and/or 

implicit interests, habits, and desires. Web mining 

technology helps facility suppliers to progress their 

facilities by gaining general knowledge about the 

dissimilar user groups. More essentially it can support to 

arrange for personalized interfaces and facilities 

according to singular characteristics of every user [5]. 

 
Fig. 1: Types of web mining 

II. WEB USAGE MINING PROCESS 

There are three basic steps that the web usage mining 

procedure must follow. These steps are data preprocessing, 

form finding and form analysis. To successfully complete an 

analysis of a web site, we must take data suitable for data 

mining at the start of a process. Most of the writers in their 

papers approve that data preprocessing step is the besttime-

consuming stage in web usage analysis projects (from 60 to 
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90 % of the time essential for the finishing point of an entire 

project [6]). The assignment of data preprocessing is to get 

ready the data for the application of some data mining 

algorithm. After data has been preprocessed, it is prepared for 

the application of knowledge extraction algorithms. When 

exposed to these algorithms, data in web access logs can be 

converted into knowledge, most generally, almost association 

rules, serial patterns and user clusters. The last phase in 

WUM procedure is the analysis of the obtained results in 

order to differentiate trivial, unusable knowledge from 

knowledge that can be used for Web site variations, system 

development or web personalization. 

A. Data Preprocessing:  

The most important task of the Web Usage Mining procedure 

is data preparation. The success of the project is extremely 

linked to how well the data preparation task is completed. It 

is of utmost importance to make sure, totally nuance of this 

assignment is taken care of. This procedure contracts with 

logging of the data; performance accuracy check; depositing 

the data together from unrelated sources; converting the data 

into a session file; and lastly structuring the data as for every 

the input requirements [8]. The section below defines pre-

processing task in detail.  

1) Data Cleaning:  

The data cleaning procedure includes eliminating the 

irrelevant data from the database log. This data can be in the 

pattern of requirements from a non-analyzed source, data 

with lost qualities or the qualities that are not desired for the 

project goal [9]. This step supports in decreasing the size of 

the data to a great point. This reduction in size also supports 

in eliminating any false associations that could have been 

created because of this data. When a request to a web page is 

complete, there are numerous attributes that are called and a 

lot of contents are loaded in that appeal. This involves the 

image files and graphics that are loaded with the web page 

because of the HTML tags. Since we are interested only in 

the data that is interested by the user and not any system 

created data, we need to create sure that only the user 

requested data is current in the server logs. Hence, any of the 

system created data should be avoided and removed from the 

log records. We can remove these image files, since the kind 

of website that is being used does not contain a picture 

archive or some kind of image data. If it does, then it is not 

recommended to remove these records, as this can be crucial 

information for defining user behavior. The entries in the log 

records with the suffix jpg, jpeg, JPEG, class records, .ico 

files, style sheets and gif files can be removed as these entries 

don’t add to the notice of the project. The HTTP error code 

occurrences can also be removed, but can be a valuable 

source of data for network connection analysis. 

2)  User Identification:  

This is the next step after cleaning of data. This is the most 

important task; one must classify all the unique users from the 

data notes. Following definite heuristics to classify the users 

uniquely can achieve this. Supposing, if the data notes shows 

the users with a mutual IP address, tracing the agents from 

which the desires have been complete can static distinguish 

them finding dissimilar user sessions. With the support of the 

referrer log from the data, we can create the dissimilar access 

tracks taken by the separate users. One should always keep in 

mind that these are simple heuristics and cannot continuously 

offer the right information. For example, there can be a 

scenario where two users have the similar common IP address 

and usage the similar browser mediator for a page request. In 

this situation, both the users appear to be as a particular user. 

There can also be the correctly opposite scenario, where the 

similar user can have a dissimilar IP address and be using a 

dissimilar browser resultant in confusion over again.  

3) Session Identification:  

As the name propositions, session documentation defines the 

amount of times the user has retrieved a web page [7]. We 

can usage the time out mechanism to organize the access time 

of the user for a relevant web page. The time out machinery 

mainly describes a time limit for the access of a specific page 

and this limit is generally 30 minutes. Hence, if the user has 

recovered the web page for more than 30 minutes, this term 

will be distributed into more than one session. This method 

lets us improve specific user statistics and helps us in 

classifying if the user is no length retrieving the requested 

page. 

4) Path Completion: 

 This procedure creates certain, where the request came from 

and what all sides are complicated in the path from the start 

till the end. The referrer plays an imperative role in defining 

the path for a specific appeal. The difficulty faced in this 

procedure is of the missing entries that mislead in following 

the request [7]. But with the support of the referrer, the site 

topology and correct tracking of the web page requests, one 

can simply get the information of the path followed. Totally 

procedures of user proof of identity, session documentation 

and path completion together form the data-structuring phase 

of the traditional data preprocessing structure. In this process, 

the preprocessed data is mainly formatted according to the 

wants of the respective data mining algorithms, which are 

applied to extract main information from the preprocessed 

data. The formatting of data diverges from the kind of 

algorithms that are used.  

5) Data Summarization:  

one of  the progressive data preprocessing tasks that are 

achieved after all of the above procedures. In this procedure, 

the data is inserted into a personal database system for further 

simplification and computations. This procedure of 

simplification helps in decreasing  the dimensionality of the 

data. The aggregated data computation refers to building 

fresh parameters from the existing data and totaling these 

parameters, which will help in finding new information from 

the data. One can also perform dissimilar analysis 

mechanisms like the main module analysis on this data. After 

all of the above registered string preprocessing techniques, 

the last data that is created should be flawless and prepared 

for data mining to contribute in creating correct and effective 

results.  

B. Pattern Discovery And Analysis: 

The finding of user access forms from the user access logs, 

referrer logs, user registration logs etc is the main purpose of 

the Web Usage Mining activity. Pattern discovery is achieved 

only after cleaning the data and after the proof of identity of 

user transactions and positions from the admission logs. The 

analysis of  the pre-processed data is very appreciated to all 

the organizations performing dissimilar businesses over the 

web [7]. The tools used for this procedure use techniques 

created on AI, data mining algorithms, psychology, and 
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information concept. The different systems created for the 

Web Usage Mining procedure have presented dissimilar 

algorithms for finding the maximal forward reference, large 

reference sequence, which can be used to analyze the 

traversal path of a user. The dissimilar kinds of mining 

algorithms that can be complete on the preprocessed data 

consist of path analysis, association rules, serial patterns, 

clustering and classification. It totally depends on the 

situation of the analyst to define which mining methods to 

create use of.  

1) Association Rules: 

 This procedure is usually practical to a database of links 

containing of a fixed of items. This rule assumes some type 

of association amongst the transactions in the database. It is 

imperative to conclude the associations and links between 

these fixed of transactions. In the web data set, the transaction 

contains of the number of URL stay by the user, to the web 

site. It is actual important to describe the parameter support, 

while performance the association rule technique on the 

transactions. This supports in reducing the unnecessary 

transactions from the database. Support defines the number 

of incidences of user transactions within the transaction log. 

The discovery of such instructions from the access log can be 

of tremendous support in rearranging the structure of the web 

site. 

2) Clustering And Classification:  

The clustering and classification discovery rules decide group 

the items with similar opinions together. Hence, when new 

data is add to the database, it can be classified on the base of 

its qualities. In the web transaction data set, the clustering can 

result in developing users with similar interests or clients that 

visit the specific web page based on their demographic 

material and access forms. The clustering of users into 

particular groups can help in developing commercial policies 

for the future. For example, the association can progress 

automatic return mail systems for the users falling in a certain 

cluster and as well improve dynamic variations in the website 

on the visit from that explicit cluster of clients. This can 

support organizations to become client centric by serving to 

the benefits of their clients and improvement a one by one 

relationship with their clients. 

C. Recommendation System: 

Recommendation is an application of web usage mining. 

Recommender system is one among the vital applications of 

Web usage Mining. The main Objective of the Recommender 

system is to present a system with the feature of Automatic 

Recommendation on the basis of user’s navigation patterns 

on the web or we can say that a system capable for guiding 

users towards their desired choices and services. It is a kind 

of personalized web application which deliveries substantial 

user valuation by personalizing a number of sites on the Web. 

Consequently, recommendation system can be utilized to 

forecast the navigation pattern of client and recommend those 

to client in a form of recommendation list. The goal of the 

intelligent recommender system is to define which web pages 

are extra probable to be retrieved by the user in the future.  

Numerous traditional methods such as collaborative filtering 

[10] and hybrid content-based collaborative filtering methods 

[11] have been settled for supportive web recommendations. 

However, such methods suffer from a most important 

drawback in which most users side websites anonymously via 

a proxy, and their individualities are secret and trying to get. 

More current methods are based on web usage mining, which 

targets to determine exciting usage patterns resultant from the 

data saved in web server logs or web browser logs. 

Recommender system are of two types: content 

based filtering and collaborative filtering. Content based 

filtering (CBF)   approaches generate relationship between 

items by analyzing inherent characteristics of the items. 

Collaborative filtering (CF) do not recognize an items 

properties, but instead take advantage of information about 

user.   Collaborative filtering systems run by the user behavior 

patterns to consider attributes that would be very difficult for 

content based system to determine such as the reputation of 

the author, conference, or journal.CF technique are suitable 

to handle semantic heterogeneity, when same word with 

different meaning are used by different research fields 

III. TYPES OF RECOMMENDER SYSTEM 

The recommender system have several recommendation 

techniques:- 

1) Content based filtering 

2) Collaborative filtering 

3) Hybrid Recommender Systems 

A. Content Based Filtering: 

Content   based recommendation is designing system of 

content based filtering. This method based on buyer profile 

information and object description about the  type of buyer 

interest and history of buyer interact with recommender 

system[12].The object information is stored in data base. In 

particular various contender component are composed with 

component previously rated by the buyer and best matching 

elements are recommended. It also provide description of  

recommendation. The buyer filling the all information in 

sequencing  mannered then getting a recommendation. 

Content based filtering required congregation exterior 

knowledge that might not be accessible or effortless to collect 

an alternative to content  filtering release any best buyer 

behavior-ex product rating.Content based approach develop 

a profile for every user or invention to differentiate its nature. 

As an example, a movie profile could consist of attributes 

regarding its genre, the participating actors, its box office 

popularity, etc.[13] 

B. Collaborative Filtering: 

 Collaborative filtering recommender system [12] 

recommends substance based on the precedent preferences of 

parallel users. First the buyers gives the preferences by rating 

the objects. Based on the buyers ratings the system finds the 

similar buyers. With the similar buyers the ratings of unrated 

objects are predicted and recommended to buyers. The 

collaborative filtering procedure can be recollection based or 

sculpt based. Recollection based CF: Heuristic based 

procedures recommend items based on the precedent 

activities of users. Model based CF: This procedure study a 

investigative form based on the precedent client actions using 

arithmetical or machine learning form. Generally, CF can be 

classified into parallel based Methods and sculpt based 

schemes [14]. A major appeal of collaborative filtering is that 

it is domain free, yet it can address data aspects that are often 

elusive and difficult to profile using content filtering. whereas 

commonly more precise than content-based techniques, 
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collaborative filtering suffers from what is called the 

coldstartproblem, payable to its incapability to deal with the 

system’s novel products and clients. In this feature, content 

filtering is advanced. The two primary areas of collaborative 

filtering are the neighborhood technique and latent factor 

models. Neighborhood techniques are centered on 

subtracting the relationships between objects or, 

alternatively, between clients. Latent factor  models are an 

another approach that tries to explain the rankings by 

characterizing both objects and clients on, say, 20 to 100 

factors inferred from the rankings patterns [15]. 

C. Hybrid Recommender Systems 

Hybrid recommendation uses a mixture of recommendation 

procedure. Content based recommendation and collaborative 

filtering recommendation is the repeatedly used permutation. 

Mutually the structure suffers from ramp up problem. The 

drawbacks in both the procedures can be defeat by combining 

them in equivalent or cascade. Both the ranking and the 

profile records can be used for discovering recommendations. 

This procedure improves the recommendation precision but 

diversity is not considered [12].  Hybrid approaches can be 

executed in several ways: by generating content-based and 

collaborative-based indicators separately and then coupling  

them; by computing  content-based filtering potentiality to a 

collaborative-based approach (and vice versa); or by merging 

the approaches into one model Several studies analytically 

correlate the execution of the hybrid with the pure 

collaborative  and  content-based methods and authenticate 

that the hybrid methods can provide more correct 

recommendations than pure approaches. These approaches 

can also be used to defeat some of the common problems in 

recommender systems such as cold start and the sparsity 

problem. Netflix is a good example of hybrid systems. 

IV. RELATED WORK 

There have been some works about content mining, and 

structure mining, based on the research of Data mining and 

Information Retrieval, Information Extraction, and Artificial 

Intelligence. But then, in the web usage mining research part, 

numerous groups did distinguished work.  

The last complete survey on web usage mining has 

been done by Koutri, Avouris, and Daskalaki [16]. Pierrakos 

et al. [17] previously explored the area of web usage mining 

as a tool for the personalization procedure.  

Kosala and Blockeel [18] discovered the point of 

web mining and the linked research area formerly in their 

work. Since then web mining research has been somewhat 

create in the annual WebKDD workshop .WebKDD 2008 

was the tenth of aeffectiveseries of Workshops. Launched in 

1999 by Brij Masand and Myra Spiliopoulou, the first 

workshop of the seriesWeb KDD 1999 asked offerings on 

“Web usage mining”. In the 10 years that followed, the range 

of Web KDD was extended to cover the emergent KDD 

subjects on the web. The result of these researches has main 

to the progress of lot of applications in the part of web mining 

and they are successfully applied in industry and e-commerce 

domain zone.  

Cooley et al. [19] offered a framework for web 

mining using numerous web mining task and applied a 

prototype namely Webminer. It is implemented by applying 

a framework that achieve cluster analysis on association rules 

and serial pattern discovery.  

Cooley [20] in University of Minnesota did in-depth 

research to all the procedure of usage mining. They presented 

a mining prototype Web Miner and resultant a system Web 

SIFT to perform the usage mining, which is comparatively 

practical.  

Lee and Liu [21] offered an intelligent multi-agent 

based atmosphere known as intelligentJava Development 

Environment (iJADE) to proposal an combined and 

intelligent agent based platform in the e-commerce 

atmosphere on Internet shopping. The application of 

intelligent mediator for helping users is applied in 

variouspresentations and notsingle in e-commerce 

atmosphere.  

Labroche, Lesot, and Yaffi [22] presents a new tool 

for web usage mining and conception that trusts on the bio-

mimetic interactive clustering algorithm based on typicality 

calculation to make an effective visualization of the motion 

of users on a website.  

Khalil, Li and Wang [23] in recent times endeavors 

to offer an increase Web page prediction accuracy by using a 

novel method that includes integrating clustering, association 

rules and Markov models allowing to some constraints. 

Experimental results verify that this integration offers better 

expectation accuracy than using each technique 

independently.  

Nasraoui et al. [24] present an approach for 

determining and tracing progressing user profiles and enrich 

it with explicit information assembled from web log data. 

Together with this profiles are also affords other domain 

specific information and a verification strategy is inferred to 

access the feature of the mined profiles.  

Masseglia et al. [25] offer to achieve a definite data 

mining procedure to extract frequent behaviours by 

determining the densest time period. Such time period are the 

one taking at least one frequent in sequenceform for the set of 

users involved to the Web site in that time period. Khiribi, 

Jemni, & Nasraoui [26] build a modified recommendation 

engine which aim to calculate on-line automatic 

recommendations to an active initiate based on his/her current 

navigation history. This is done by increasing similarities and 

dissimilarities among user choices and among the contents of 

the resources.  

David et al. [27] offered a probabilistic model for a 

web site that uses the entropy of a Markov sequence in path 

to calculate the user navigation forms from the log data. 

Maximum of the research in the area of web usage mining 

attention on the algorithm while disgarding the kind of data 

on which the algorithm will be applied.  

Kumar and Rukmani [28] linked how Apriori algorithm and 

Frequent Form Growth algorithmbe different in terms of 

memory usage and time usage while discovering the web 

useforms of websites from the server log records. Thakare 

and Gawali [29] emphasis the significance of an the effective 

and complete preprocessing of access stream before actual 

mining procedure can be completed. This could significantly 

increase the automatic discovery of expressive design and 

relations from access stream of user. Senkul and Salin [30] 

operated up on investigating the effect of semantic material 

on the forms created for Web usage mining in the form of 
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frequent series. The frequent navigational forms are 

composed of ontology orders instead of Web page addresses. 

 

V. PROBLEM STATEMENT 

1) The accuracy of the techniques developed till date is less. 

It need to be improved. 

2) The precision is based on true and false positive and 

negative aspects. Thus, the precision should be as hish as 

possible. 

3) The satisfaction of the data and the results generated 

should be of high level. 

4) The recommendations should be based on a particular 

algorithm that can work well. 

 

VI. PROPOSED WORK 

A brief idea about the present algorithms is taken and used as 

reference. The recommendation list is generated for the users 

based on item purchased, added to wishlist and not purchased. 

Also the user is divided on whether he is registered or not. 

The registered user is always given preference. In propose 

work we can identify the persons having high level of interest 

in the products and thus, giving them discounts and appealing 

deals so as to increase the purchasing of the items. Also the 

effectiveness measures will be calculated and will try to 

improve the results. 

VII. EXPECTED OUTCOMES 

 

The outcomes will be the recommendation list that 

recommends user a list of items based on their popularity and 

the views by the users. 

A discounted list will also be shown to the users so 

as to attract them to buy the products of their choices. 

VIII. CONCLUSION 

This paper provides an insight into the opportunity of 

merging data mining techniques with web access logs 

analysis for completing a synergetic conclusion of web usage 

mining and its uses in web personalization. The paper defines 

the data preprocessing, form discovery, and form analysis 

steps, as three basic steps in the procedure of WUM, which 

web makers should follow in knowledge extraction. The 

choice of association rules finding algorithm as a WUM 

procedure by no means be agreed as a proposal that it is the 

best WUM algorithm, but as a suitable framework for a 

research. It is hard, if not difficult, to declare that one data 

mining algorithm is the best in common, because the possible 

outcomes of WUM procedurecontinually depend on the 

difficulty in hand. Despite the difference in structures, 

knowledge hidden in connect stream data exposed in WUM 

procedure, could and should be usefor web personalization 

and promote for responsibility corrective activities and 

creating consequent increases of the previous application 

design. 
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