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ABSTRACT

Web mining is the application of data mining techniques to extract knowledge from web data, including web
documents, hyperlinks between documents usage of web sites. It includes the discovery patterns from the World
Wide Web. It is an iterative process of discovering knowledge and is proving to be a valuable strategy for
understanding consumer and business activity on the Web. That is moving the World Wide Web toward a more
useful environment in which users can quickly and easily find the information they need. Web mining uses
document content, hyperlink structure, and usage statistics to assist users in meeting their information needs.
Aim of this paper is to study about the concept, classification and application of Web Mining and Information
Retrieval (IR) that techniques are the application of IR to the web.
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INTRODUCTION

Web mining is the use of data mining techniques to automatically discover and extract information from web.
Web mining helps to solve the problem of discovering how users are using a website. Information Retrieval (IR)
is the group of required data assets related to an information need from a group of data resources. IR is the to
explore text or content based indexing. It is the knowledge of search for data in an article, and also finding for
metadata that describe data, and for databases of images or sounds, texts. [1] Web mining automatically extracts
information form Web documents or services can be applied to semi-structure and unstructured data like free-
form texts. This is attained through methods such as machine learning, inductive learning and statistical
analysis; and is useful as a tool for discovery and extracting information.

WEB MINING:

Web Mining is an extension of Data Mining that integrated various technology in research fields including
Artificial Intelligence (Al), statistics, informatics, knowledge discovery and computational linguistics. The aim
of Web Mining is to provide an algorithm or technique to make data accesses more efficient and convenient.
Web Mining techniques are categorized into three classes depend on which part to be mined which are Web
Content Mining (WCM), Web Structure Mining (WSM) and Web Usage Mining (WSM). The first, called Web
content mining is the process of information discovery from sources across the World Wide Web. The second,
called Web structure mining is the process of analyzing the relationship between Web pages linked by
information or direct link connection through the use of graph theory. The third, called Web usage mining is the
process of extracting patterns and information from server logs to gain insight on user activity [4].

Web Content Mining (WCM):
Web Content Mining is the process of mining useful information from the contents of Web pages and Web
documents, which are mostly text, images, audio and video files. The mining of link structure aims at
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developing techniques to take advantage of the collective judgment of web page quality which is available in the
form of hyperlinks that is web structure mining [5]. It includes extraction of structured data from web pages,
similarity and integration of data with similar meaning, view extraction from online sources, and concept
hierarchy, knowledge incorporation [6]. Some of the prominent web content mining techniques are
Unstructured text mining, Structured mining, Semi structured text mining, and Multimedia mining. Web content
mining is the automatic search of information resources available online. As a process, web content mining goes
beyond keyword extraction since web documents present no machine-readable semantic.

The two groups of web content mining approaches concentrate on different aspects. Agent based approach
directly mines document contents. Database approach improves the search strategy of the search engine with
regard to the database it uses. Web content mining has to do with the retrieval of information or content
available on the Web into more structured forms as well as its indexing for easy tracking information locations.
Web content may be unstructured for example plain text, semi-structured of HTML documents, or structured
that extracted from databases into dynamic Web pages. Such dynamic data cannot be indexed and consist what
is called the hidden Web. A research area closely related to content mining is text mining. Web content mining
is nowadays strongly interrelated with Web structure mining, since usually both are used in combination for
extracting and organizing information from the Web. Web content mining provides methods enabling the
automated discovery, retrieval, organization, and management of the vast amount of information and resources
available in the Web. Web mining categorize the main research efforts in the area of Content Mining in two
approaches, the Information Retrieval (IR), and the Database (DB) approach.

Web content mining refers to the process of discovering and extracting useful information from contents of web
documents. The contents of web page may consist of text, audio, video, images, links and structured records
such as tables, lists, graphs etc. The content mining has several steps such as collect the information, parse it,
analyze it and then produce the useful result. This type of web mining is also called as Web Text Mining
because text content is most popularly extracted. The two technologies are generally used for this type of
mining: IR (Information Retrieval) and NLP (Natural Language Processing). The information retrieval should
be performed from two views because the web page may contain semi-structured data or unstructured data. The
most popular and basic techniques used in this web mining are: Classification, Association Rules, Clustering,
and Relevance of content, Concept hierarchy creation, Topic identification, tracking and drift analysis. There
exists significant work while extracting information from images present in web pages. It requires image
processing related techniques [7].

The applications of Web content mining are widely used to identify the topics, for processing user related
queries, categorize documents of web, and search web pages from several different servers, to list relevant
documents in a collection, to show the documents or to hide the documents based on some rank [8].

Web Structure Mining (WSM):

Web structure mining is based on the link structures with or without the description of links. Markov chain
model can be used to categorize web pages and is useful to generate information such as similarity and
relationship between different websites. The goal of web structure mining is to generate structured summary
about websites and web pages. It uses treelike structure to analyze and describe HTML or XML. Some
algorithms have been proposed to model the Web topology such as HITS, PageRank and improvements of HITS
by adding content information to the links structure and by using outlier filtering. These models are mainly
applied as a method to calculate the quality rank or relevancy of each Web page. The main purpose for structure
mining is to extract previously unknown relationships between Web pages. This structure data mining provides
use for a business to link the information of its own Web site to enable navigation and cluster information into
site maps [4]. Web content mining focuses on the internal structure of a web document, web structure mining
tries to discover the link structure of the hyperlinks at the inter-document level. The goal of Web structure
mining is to categorize the Web pages and generate information such as the similarity and relationship between
them, taking advantage of their hyperlink topology. In the latter years, the area of Web structure mining focuses
on the identification of authorities, i.e. pages that are considered as important sources of information from many
people in the Web community.

The web structure mining is the process of discovering and extracting structural information from the web. This
mining focuses on the structure within the web documents and structure of hyperlinks within the web. Mining
the structure of web document mainly focused on extracting Document Object Model (DOM) of web document.
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The structure of web document is generally tree structured format that describes HTML or XML tags. The web
document object may contain HTML or XML tags, word appearances, anchor text, links etc. Secondly, mining
the structure of hyperlinks is related to discovering the hierarchy of hyperlinks present in the website of a
particular domain. Hyperlink is nothing but the link which connects to the location within the same web page or
to the location of another web page. The hyperlink that connects to the different parts within same page is called
intra-document hyperlink and the hyperlink which connects to the two different web pages is called as inter-
document hyperlink. Discovering hyperlinks structure within the website is also called as Hyperlink Analysis.
The applications of Web structure mining is mainly used for extracting the information such as which pages are
duplicate pages, to find the relate pages, for deciding which page should be added to the collection, to categorize
the web pages, for ranking the web pages etc. [8].

Web Usage Mining (WSM):

The Web usage mining is also known as Web Log mining, which is used to analyze the behavior of website
users. This focuses on technique that can be used to predict the user behavior while user interacts with the web.
Web usage mining allows the collection of Web access information for Web pages. This information is often
gathered automatically into access logs via the Web server. Mainly there are four types of data sources present
in which usage data is recorded at different levels they are: client level collection, browser level collection,
server level collection and proxy level collection. It contains four processing stages including Data collection,
Preprocessing, Pattern discovery and Analysis. [4] Web usage mining is defined as the discovery of user access
patterns from web servers. Web servers record and accumulate user interaction data each time a user makes a
request for resources. Analyzing these web access logs can reveal patterns regarding a user are browsing habits
through the web server. Web usage mining is the process of identifying browsing patterns by analyzing the
user’s navigational behavior. This information takes as input the usage data, i.e. the data residing in the Web
server logs, recording the visits of the users to a Web site. Extensive research in the area of Web usage mining
led to the appearance of a related research area, that of Web personalization. Web personalization utilizes the
results produced after performing Web usage mining, in order to dynamically provide recommendations to each
user.

Web usage mining also called as web log mining is the process of discovering meaningful information from web
data usage. It focuses on predicting the user behavior while surfing the web. The user interest, comparison
between user expectations and availability and user’s behavior is extracted via this type of web mining. This
data is extracted from server logs. Web usage mining mainly focuses on serially analyzing the pages visited by
user during a particular session, analyzing the web clicks etc. The automatically generated server logs, client-
side cookies, referrer logs, agent logs, user profiles, Meta data are typical resources for obtaining information
related to web usage [9].

The applications of Web usage mining has its application in improving websites design, intrusion detection, for
predicting user’s interest, for analyzing website performance, for excellence of e-commerce, for identifying
suspicious activities, to find out primary places for advertising, for social network analysis, for the analysis of
traffic etc. [8].

INFORMATION RETRIEVL TECHNIQUES:

Web IR is the application of IR to the web. In classical IR, users specify queries, in some query language,
representing their information needs. The system selects the set of documents in its collection that seem the
most relevant to the query and presents them to the user. In classical IR, users specify queries, in some query
language, representing their information needs. Traditional information retrieval techniques become inadequate
for the increasingly vast amounts of text data. Typically, only a small fraction of the many available documents
will be relevant to a given individual user. Without knowing what could be in the documents, it is difficult to
formulate effective queries for analyzing and extracting useful information from the data. Users need tools to
compare different documents, rank the importance and relevance of the documents, or find patterns and trends
across multiple documents. Thus, web mining has become an increasingly popular and essential theme in data
mining [3]. Structured data, that can be organized structure and therefore can be defined a term used for the
actual data. The most commonly used universal type of structured data such as SQL and Access are data
sources. For example, Structured Query Language (SQL), columns (variables) and rows (records) based
information allows in select. The content of structured data can be organized according to the data types and
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data is search able [3]. Unstructured data refers to usually computerized information that either does not have a
data model nor has one that is not easily usable by a computer program [2]. Unstructured data distinguishes such
information from data stored in fielded form in databases or annotated in documents. Probably the most
common types of unstructured data such as image files, PDF, word and text, are kept text files on the web and e-
mail log files [3]. In spite of organize E-mail databases with tools such as Microsoft Outlook, which kind of
structured data is considering to change raw data.

The IR approach involves the development of sophisticated Al systems that can act autonomously or semi-
autonomously on behalf of a particular user, to discover and organize Web-based information.IR is the
automatic retrieval of all relevant documents while at the same time retrieving as few of the non-relevant as
possible. Some have claimed that resource or document discovery (IR) on the Web is an instance of Web
content mining and the others associate web mining with intelligent IR. Actually IR has the primary goals of
indexing text and searching for useful documents in a collection and nowadays research in IR includes
modeling, document classification and categorization, user interfaces, data visualization, filtering, etc. The task
that can be considered to be an instance of Web mining is Web document classification or categorization, which
could be used for indexing. Viewed in this respect, Web mining is part of the (Web) IR process.

CONCLUSION

This paper describes the basic concept of Web mining. Then we discussed the concept, classification and
application of Web Mining and Information Retrieval (IR) techniques. Further we also discussed how web
mining became challenging process, application of web mining and tools available for it. Our future work
focused on combination more than Web mining technique to provide a better perception for such complex web
data and analyzing the methods that follow to discover the significant patterns from the Web, such as analyzing
Web usage data and recent techniques used for discovering usage patterns from it, and analyzing the significant
parts in web pages’ content to be used for significant application such as recommendation system or web pages’
classification and clustering. Web environment is a huge area and there are a lot of work to do in future, we
hope this paper could be providing a good starting points to knowing current data mining techniques that applied
upon different web data and also help to identifying opportunities for forthcoming research works by
understanding the nature of the data that reside on different Web resources.
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