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Abstract— The World Wide Web is an interactive and popular way to transfer the information. A massive
quantity of information is available over the internet. Now-a-days web mining is one of the significant topic
in data mining, which is used to extract information from web documents. It is basically categorized into
three types, namely, web content mining, web structure mining and web usage mining. It is used to create
many web applications, which are playing an important role in our daily life. This paper is mainly aimed to
analyze the web mining categories and its web applications.
Keywords— Web mining, Web content mining, Web structure mining, Web usage mining, Web applications
of web mining
I. INTRODUCTION

Data mining techniques are applied to web data that refers web data mining or web mining.
Web mining is one of the important technique in data mining. It is used to extract useful data
from the web that has a hefty amount of documents. It has been explored with large degree
and different techniques, which has been proposed for a variety of applications like web
search, query classification and personalization [1]. The textual parts of web data consist
unstructured data such as free texts, semi-structured data similar to HTML documents, and
more structured data - data in the tables or database generated by HTML pages. Web mining
copes with semi structured data and unstructured data. It is the most challenging tasks for
data mining and data management scholars because there are heterogeneous, less structured
data available on the web and easily overwhelm with data. Basically web mining could be
divided into the following four step process - Resource finding and Retrieving, Information
selection and pre-processing, Patterns and recognition, and Validation and interpretation [2].
The process is symbolized in the Fig. 1.
Resource finding is used to locate unfamiliar documents and services on the web. The
process of resource finding is, to extract the data from the web either from online or offline
by the user. Information selection and pre-processing are a process, that can select and pre-
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process the information automatically, which is retrieved from the web resources. It can be
classified into five types they are, data cleaning, user identification, user session
identification, access path supplement and transaction identification. Data cleaning is the
process to remove the unwanted data which is improving the scope of the data in the web
document. User identification identifies the users individually from the web log server. User
session identification process is used to recognize the user access information from the web
server. Access path estimation is a method to estimate the user access log files from the web
server. Transaction identification is a technique, which is based on the user session
identification method. Pattern discovery has automatically discovered the patterns from a
website as well as across multiple websites [3]. It is divided into five types specifically, path
analysis, association rule, sequential pattern, classification and clustering. Path Analysis is a
graphical form of any websites. Association Rule is mainly focused to discover the
relationship between the web pages and visited web pages by the users of the websites.
Sequential Pattern discovery is a technique to find the inner-session pattern of web pages.
Classification is a mapping method of data that could be one or several predefined data.
Clustering Analysis is used to group the data or items which have similar attributes or
characteristics [4]. Pattern Analysis is a process that involves validation and interpretation of
mined patterns from the web. The classification of pattern Analysis includes visualization
techniques, data and knowledge query, OLAP techniques and usability analysis.
Visualization Technique is a method that used to understanding the behavior of web users.
Data and Knowledge query is a process that analysis the users‟ problem or users' needs on the
web. OLAP Technique is analysis the process of web servers. Usability Analysis is the
analyst software usability and user usability of the websites by accessing any model of the
access behavior of the users.

Fig. 1. Web Mining Process

Web mining Categories

Web mining can be defined as the discovery and analysis of useful information from
the web document. It is categorized into three types that are Web content mining, Web
structure mining, and Web usage mining. These three categories are described as follows and
Fig. 2. Indicate the categories of web mining. Web content mining is the process of extracting
useful information from the contents of web documents. It includes extraction of structured
data from web pages, identify, match and integration of semantically similar data, opinion
extraction from online sources, and concept hierarchy, ontology, or knowledge integration.
Web content mining is the analogue of data mining techniques for relational databases since
we can expect to find similar types of knowledge from unstructured data residing in web
documents [5]. The content data corresponds to the collection of facts a web page was
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resigned to convey to the users. It may consist of text, images, audio, video or structured
records. Web content mining also distinguishes personal home page with other web pages.
Web usage mining analyses the transaction data, which is logged when users interact with
the web. Web usage mining is sometimes referred to as „log mining‟, because it involves
mining the web server logs. Web server logs, which is maintaining an account of each user
browsing activity. Web servers automatically, generate large data stored in server referred as
logs containing information about the user profile, access pattern for pages, and so on [6].
The world‟s largest portal like Yahoo, MSN, and so on, needs a lot of insights from the
behavior of their users‟ web visits. Web usage mining collects the data from web log records
to discover users' access patterns of web pages. This can provide information that can be used
for efficient and effective web site management and user behavior.

Fig. 2. Web Mining Categories

Web structure mining focuses on analysis of the link structure of the web and one of its
purposes is to identify more preferable documents. The structure of a typical web graph
consists of web pages as nodes and hyperlinks as edges connecting between two related pages
[7]. Web page can also be organized in a tree-structures format, based on the various HTML
and XML tags within the page. Technically, web content mining mainly focuses on the
structure of the inner - document, while web structure mining tries to discover the link
structure of the hyperlinks at the inter-document level. Based on the topology of the
hyperlinks, web structure mining will categorize the web pages and generate the information,
such as the similarity and relationship between different web sites [8]. The goal of web
structure mining is to generate structural summary about the web site and web page.
II. RELATED WORK

Carmona et al. [11] determined perception of improving the E-commerce website design
by web usage mining. Web usage mining defined as extracted the useful information from the
user‟s history. This subsists of an E - commerce website called as orolivesur.com and also it
was performed in a successful way by three phases. The phases were noted as the compilation
and pre-processing of data, data mining, analysis and validation. A set of descriptive
techniques is helping the webmaster team to improve the design of the website.
Divya Rajan et al. [12] discovered the technique that draw an elegant to improve the design
of an e-commerce website design using web usage mining and k-means clustering. Web
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usage mining is a technique that motivates website design to consumers in significant ways.
It is used to provide the categorization of user‟s information based on transactional data. This
clustering technique could improve the effectiveness of the websites by adapting the
information structure of the sites to the user‟s behavior.
Suleiman et al. [13] analyzed customer loyalty in e-banking by structural equation
modelling approach. It had become a benchmark for measuring success in a competitive
economic environment where speed in innovation is the survival kit. Loyalty was the
endogenous latent variable measured by satisfaction, reliability, responsiveness and empathy.
Reliability was a significant positive antecedent of customer satisfaction via loyalty, then
responsiveness to loyalty, satisfaction to loyalty showed significant relationships. Empathy,
the model fit shows a mixed state, and thus it cannot be a representative for generalizations
since studies are divided on positive and negative lines. The data used is sourced from one
region; the model could not be generalized to the population.
Eric Hsueh-Chan Lu et al. [14] evaluated a framework for personal mobile commerce
pattern mining and predicting of mobile users‟ movements and purchase transactions under
the context of mobile commerce. The mobile commerce explorer used to mine the pattern and
predict the user by similarity inference model, personal mobile commerce pattern mine, and
mobile commerce behavior predictor. Mobile users move between the stores, the mobile
information which includes user identification, stores and item purchased are stored in the
mobile transaction database. This framework is to support the prediction of next movement
and transaction.
Krithika et al. [15] concluded the prediction of m-commerce user behavior that used a
weighted periodical pattern mining. This pattern mining used five components to measure the
user‟s behavior that are a similarity inference model, mobile commerce behavior predictor,
weighted mobile commerce behavior predictor, weighted mobile commerce behavior
periodical predictor and performance evaluation. These components used to calculate the
user‟s behavior in efficient manner this method helps to improve the business in the mobile
commerce application.
Yuewen Liu et al. [16] explained the moderating effect of value uncertainty for online
auction. In this method used a technique Meta-Analysis that effect of design in online
auctions. It had mainly focused on three main findings in the moderating method that are the
public reserve price has a positive effect on the auction price, secret effect reserve option has
a positive and the buy-out option has a positive effect when auction price items are of low
value. It identified value uncertainty as the key moderator of the relationship between auction
design option and auction outcomes.
Prathyusha et al. [17] illustrated the online auction system that how frauds were detected
by the machine-learned models. This model used to detect and reduce the frauds in online
auction systems. More pro-active models used to detect the frauds and reduced the illegal
ways, but that machine learned model more effective and found the frauds in quickly. This
online framework was easy to extend in any other applications.
Xenia Papadomichelaki et al. [18] explained e-GovQual service for assessing egovernment. This service through the internet was development of sites that better serve the
citizen‟s needs. It is an e-Gov service quality model, which is conceptualized and then a
multiple-item scale for measuring e-Gov service quality of governmental sites where citizens
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seek either information or service is developed, refined, validated, confirmed and tested. egovernment websites in many cases was fashion and could have an important impact on the
citizens‟ view of the government.

III. RECENT TRENDS IN WEB USAGE MINING APPLICATIONS

With the rapid growth of World Wide Web (WWW), Web mining becomes more
promising and popular topic in web research [9]. Web mining plays an important role in Ecommerce website and E-services to understand, how their websites and services are used
and to provide better services for their customers and users. It is used to mine the information
over the web [10]. This paper discusses about few web applications and the methods used in
the applications with web mining categories.
A. Websites Designing

A website is a collection of web pages that is document accessible via the World Wide
Web on the internet. E-commerce website design revolves around plenty of things for
business and consumers to communicate and conduct business [11]. It reduces delivery time
and labour cost, thus it has been possible to save the time of both vendor and the consumer.
In e-commerce sites the crucial design parameters are efficient navigation, search, along with
speed and technically simple and basics [12].
B. Customer Loyalty for e-banking

In the web mining applications are used to improve the customer loyalty in web
application.The E-banking includes familiar and relatively mature E-based products in
developing markets, such as telephone banking, credit cards, ATMs, Internet banking and
direct deposit. It also includes electronic bill payments and products, mostly in the
developing stage, including stored-value cards and internet based stored value products.
Electronic banking also known as electronic funds transfer (EFT), is simply the use of
electronic means to transfer funds directly from one account to another, rather than by check
or cash [13].
C. M-Commerce

M-commerce is a stand for mobile commerce. It is used to buying goods and their services
over the internet. This communication is done through a wireless technology those devices
such as handheld cell phones, tabs, and so on. The following are some of the examples
mobile ticketing, information services, mobile banking and so on. [14]. Mobile ticketing is
the process of where customers can order, pay for obtaining and validate tickets from any
location and at any time using a mobile commerce application in mobile phones [15].
D. Online Auction

Electronic auction conducted through online. The marketmechanism by which buyers make
bids and sellers place offers, characterized by the competitiveness and dynamic nature by
which the final price is reached [16]. The internet provides an infrastructure for executing
auctions at lower cost, and with many more involved sellers and buyers. Individual customers
and corporations alike can participate in this rapidly growing form of e-commerce [17].
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E. Assessing e-government service quality

E-Governance refers to the processes and structures that encompass all forms of electronic
interaction between government and the citizens [18]. Through this application, it is used to
share the useful communication to the citizens to government and government to citizens and
also it provides access to information to empower citizens [19].

Fig. 3. Usage of web mining categories in web applications

TABLE I. RECENT TRENDS AND CHALLENGES IN WEB USAGE MINING APPLICATIONS AND ITS
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F. Web Advertisement

Web advertisement also referred to as an online advertisement. The use of popular websites
can be an effective way of introducing new a product to the customer. Web advertisement
referring to the internet and email based aspects of a marketing campaign, such a banner ad,
e-mail marketing, search engine optimization, pay-per-click, and other tools [20].
G. Transaction Analysis

New environment brings new changes in the current economic model as it changes the
relationship between operators and customers from the traditional physical store to electronic
transactions on the internet. Analysis of e-commerce uses clickstream data to determine the
marketing effectiveness of the site by quantifying user behavior while actually visiting the
site visitor browsing the site recording the translation in a sales transaction [21].
H. Customer Relationship Management

Customer Relationship Management is becoming standard terminology, replacing
misleading narrow term in relationship marketing [22]. It focuses creating value for the
customer and company over the long term and the relationships are built with the customers,
which provide value for services [23].
The above applications are used in day-to-day life by the users. The web mining categories
are differ from each and every web applications. Most of the web applications are developed
in web usage mining category and this is graphically discribed in Fig. 3. The discussed web
applications are explained with its methods and categories in Table. 1.
IV. CONCLUSION

This paper discussed about the recent trends of web mining categories and chanllenges.
The web applications are playing an important role over the internet in a different
environment for all types of users. Most of the applications are used in the field of commerce.
Now-a-days, the government is also using the web applications frequently like job portal, epayments, certificate issuing, and identity cards. Today, people are doing most of their work
in one place where they are sitting, and also the web applications reduce the time of folks in
all ways.
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