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Abstract - In today’s e-world search engines play a vital role in retrieving and organizing relevant data for various
purposes. However, in the real ground relevance of results produced by search engines are still debatable because it returns
enormous amount of irrelevant and redundant results. Providing relevant information to user is the primary goal of the
website owner. Web mining is ample and powerful research area in which retrieval of relevant information from the web
resources in a faster and better manner. Web content mining improves the searching process and provides relevant
information by eliminating the redundant and irrelevant contents. However for a broad-topic and ambiguous query,
different users may have different search goals when they submit it to a search engine. Web usage mining plays an
important role in inferring user search goals as they can be very useful in improving search engine relevance and user
experience. The paper focuses on combine approach of web usage mining and web content mining.
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1. INTRODUCTION

World Wide Web (WWW) is very popular and interactive.
It has become an important source of information and
services. The web is huge, diverse and dynamic. As the web
is growing very rapidly, the users get easily lost in the hyper
structure. The primary goal of search engines is to provide
relevant information to the users to cater to their needs.
Therefore, finding the content if the Web and retrieving the
users’ interest and needs have become increasingly
important.

Web Mining is the application of data mining and
information extraction techniques aimed at discovering
patterns and knowledge from the Web. This may also be the
data related to the Web activity. Web data can be:

e Content of web pages like text and images.

e Intra page structure, which includes the HTML
tags or XML tags.

e Inter page structure, which is the linkage structure
between Web pages.

e Usage data, which describes how web pages are
accessed by various visitors on the internet.
Web mining can be divided into three main subareas:

1) Web Content Mining — Web content mining is used to
examine the content of Web pages as well as results of Web
searching. The content may includes text as well as graphics
data. Web content mining is further divided into Web page
content mining and search results mining. Web page content
mining is traditional searching of Web pages with the help
of content while search results mining is a further search of
pages found from a previous search.

2) Web Structure Mining - Analysis of the node and
connection (graph) structure underlying single web sites, as
well as larger collections of interrelated sites

3) Web Usage Mining - Web usage mining is the process of
extracting useful information from server logs e.g. use Web
usage mining is the process of finding out what users are
looking for on the internet. Some users might be looking at
only textual data, whereas some others might be interested
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in multimedia data. Web Usage Mining is the application of
data mining techniques to discover interesting usage patterns
from Web data in order to understand and better serve the
needs of Web-based applications. Usage data captures the
identity or origin of Web users along with their browsing
behavior at a Web site.

There is not a clear-cut distinction among these categories,
and all three mining tasks can be combined [1].

In order to retrieve user requested information, search
engine plays a major role for crawling web content on
different node and organizing them into result pages so that
user can easily select the required information by navigating
through the result pages link. This strategy worked well in
earlier because, number of resources available for user
request is limited. Also, it is feasible to identify the relevant
information directly by the user from the search engine
results. When the Internet era increases, sharing of resource
also increases and this leads to develop an automated
technique to rank each web content resource. Different
search engine uses different techniques to rank search
results for the user query. Web content mining improves the
searching process and provides relevant information by
eliminating the redundant and irrelevant contents according
to user queries [2]. However, sometimes queries may not
exactly represent users’ specific information needs since
many ambiguous queries may cover a broad topic and
different users may want to get information on different
aspects when they submit the same query. For example [3],
when the query “the sun” is submitted to a search engine,
some users want to locate the homepage of a United
Kingdom newspaper, while some others want to learn the
natural knowledge of the sun. Therefore, it is necessary and
potential to capture different user search goals in
information retrieval. The inference and analysis of user
search goals can have a lot of advantages in improving
search engine relevance and user experience.

2. LITERATURE REVIEW

Due to the heterogeneity of network resources and the lack
of structure of web data, automated discovery of targeted
knowledge retrieval mechanism is still facing many research
challenges. Moreover, the semi structured and unstructured
nature of web data creates the need for web content mining.
In paper [4] the author differentiates web content mining
from two different points of view. Information retrieval
view and database view. In paper [5] research area of web
mining and different categories of web mining are discussed
briefly. They also summarized the research works done for
unstructured data and semi structured data from information
retrieval view.

Effective organization of search results is critical for
improving the utility of any search engine. The utility of a
search engine is affected by multiple factors. While the

primary factor is the soundness of the underlying retrieval
model and ranking function, how to organize and present
search results is also a very important factor that can affect
the utility of a search engine significantly. Compared with
the vast amount of literature on retrieval models, however,
there is relatively little research on how to improve the
effectiveness of search result organization. The most
common strategy of presenting search results is a simple
ranked list [2]. Intuitively, such a presentation strategy is
reasonable for non-ambiguous, homogeneous search results;
in general, it would work well when the search results are
good and a user can easily and many relevant documents in
the top ranked results. However, when the search results are
diverse (e.g., due to ambiguity or multiple aspects of a
topic) as is often the case in Web search, the ranked list
presentation would not be effective; in such a case, it would
be better to group the search results into clusters so that a
user can easily navigate into a particular interesting group.

People attempt to infer user goals and intents by
predefining some specific classes and performing query
classification accordingly. Lee et al. [6] consider user goals
as “Navigational” and “Informational” and -categorize
queries into these two classes. Other works focus on tagging
queries with some predefined concepts to improve feature
representation of queries. However, since what users care
about varies a lot for different queries, finding suitable
predefined search goal classes is very difficult and
impractical.

Methods of organizing search results based on text
categorization are studied in [7]. In this work, a text
classifier is trained using a Web directory and search results
are then classified into the predefined categories. The
authors designed and studied different category interfaces
and they found that category interfaces are more effective
than list interfaces. However predefined categories are often
too general to reflect the finer granularity aspects of a
query.

Clustering search results [8] is an effective way to
organize search results, which allows a user to navigate into
relevant documents quickly. As a primary alternative
strategy for presenting search results, clustering search
results has been studied relatively extensively. The general
idea in virtually all the existing work is to perform
clustering on a set of top- ranked search results to partition
the results into natural clusters, which often correspond to
different subtopics of the general query topic. A label will
be generated to indicate what each cluster is about. A user
can then view the labels to decide which cluster to look into.
Such a Such a strategy has been shown to be more useful
than the simple ranked list presentation in several studies.
However, this clustering strategy has two deficiencies which
make it not always work well:

i) The clusters discovered in this way do not necessarily
correspond to the interesting aspects of a topic from the
user's perspective. For example, users are often interested in
finding either “phone codes" or “zip codes" when entering
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the query “area codes." But the clusters discovered by the
current methods may partition the results into “local codes"
and “international codes." Such clusters would not be very
useful for users; even the best cluster would still have a low
precision.

ii) The cluster labels generated are not informative enough
to allow a user to identify the right cluster.

iii) Since feedback is not considered, many noisy search
results that are not clicked by the users may be analysed as
well.

Wang and Zhai clustered queries and learned aspects
of these similar queries ,which solves the problem in part.
However, their method does not work if we try to discover
user search goals of one single query in the query cluster
rather than a cluster of similar queries. For example, in [9],
the query “car” is clustered with some other queries, such as
“car rental,” “used car,” “car crash,” and “car audio.” Thus,
the different aspects of the query “car” are able to be learned
through their method. However, the query “used car” in the
cluster can also have different aspects, which are difficult to
be learned by their method.

Some works take user feedback into account and
analyze the different clicked URLs of a query in user click-
through logs directly. However the number of different
clicked URLs of a query may be not big enough to get ideal
results.

Web usage mining aims to capture, model, and analyze
the behavioral patterns and profiles of users interacting with
the Web. Data stored in usage logs can be used for solving
navigational problem [10], improving web search [3],
recommending queries [11], suggesting authoritative web
sites [12], and enhancing performance of search engines
[13]. A good survey of web usage mining can be found in
[14].

2 <

3. ANALYSIS of PROBLEM

Nowadays, most of the people rely on web search engines to
find and retrieve information. When a user uses a search
engine such as Yahoo or Google or Bing to seek specific
information, an enormous quantity of results are returned
containing both the relevant document as well as outlier
document which is mostly irrelevant to the user. Therefore
discovering essential information from the web data sources
becomes very important for web mining research
community. As the Web’s contents grow, it becomes
increasingly difficult to manage and classify its information.
The high level of competition in the Web makes it necessary
for websites to improve their organization in a way that is
both automatic and effective, so users can reach effortlessly
what they are looking for.
The problems are :

e Incomplete or Limited Information Problem: A

number of heuristic assumptions are typically made

before applying any data mining algorithm; as a result
some patterns generated may not be proper or even
correct.

e Incorrect Information problem: When a web site
visitor is lost, the clicks made by this visitor are
recorded in the log, and many mislead future
recommendations. This becomes more problematic
when a website is badly designed and more people end
up visiting unsolicited pages, making them seem
popular.

e  Persistence Problem: When a new pages are added to
a web site, because they are not visited yet, the
recommender system may not recommend them, even
though they could be relevant Moreover, the more a
page is recommended, the more it may be visited, thus
making it look popular and boost its candidacy for
future recommendation.

e Incorrect recommendation: Since what user cares
about varies a lot for different queries, finding suitable
predefined search goal classes is very difficult and
impractical.

4. PROPOSED METHODOLOGY

The Web is a vast collection of completely uncontrolled
heterogeneous documents. Due to these characteristics, the
web poses a fertile area of data mining research with the
huge amount of information available online.

When the Internet era increases, sharing of
resource also increases and this leads to develop an
automated technique to rank each web content resource.
Different search engine uses different techniques to rank
search results for the user query. As the competition and
web resource increases, ranking of web content become
tedious and dynamic with respect to user query. This also
affects user interest on looking for search engines to identify
the web content relevant to their needs.

Proposed methodology is based on the combine
approach of web content mining and web usage mining.

The paper presents weighted technique [2] to mine
the web content catering to the user needs.

(1) User Request- User request is processed for search
engine to obtain the results. Search results are extracted and
sent for preprocessing.

(2) Pre- Processing- Pre- Processing is an important step in
text based mining. Real world data tend to be dirty,
incomplete and inconsistent. Data pre-processing techniques
can improve the quality of the data, thereby helping to
improve the accuracy and efficiency of the subsequent
mining process. Data preprocessing is an important step in
the knowledge discovery process, since quality decisions
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must be based on quality data. All user query, keyword and
content words are pre processed to remove noisy words.

(3) Parameters Calculation- Statistical parameters such as a
term frequency (TF) and occurrence positions are
calculated. The calculations depend on the user query.

(4) Calculation of the Page Relevance- After pre-processing
the user query is checked with the related words
(synonyms). Every result of the keywords and content words
are compared by full word matching. If a match is found
then a point is awarded to each words based on their
position using weighted technique. Finally all matched
keywords and contents words are summarized and
normalized so that the total must be less than or equal to 1.

At last, the normalized value of each result is sorted in
descending order to get the most relevant content for the
user query. Re-ordered results are sent back to the user so
that the top most page is more relevant for the user query.

Web usage mining is the application of data mining
techniques to the data generated by the interactions of users
with web servers. This kind of data, stored in server logs,
represents a valuable source of information, which can be
exploited to optimize the document-retrieval task, or to
better understand, and thus, satisfy user needs. Search
engine query have been paying awareness in current days.
Since web contents develop, the importance of search
engines became more essential and at the same instance user
performance reduces. Query recommendation is a method to
improve search results in web. This paper presents a method
for mining search engine query logs to obtain fast query
recommendation on a large scale. Search engines generally
return long list of ranked pages, finding the important
information related to a particular topic is becoming
increasingly difficult and therefore, optimized search
engines become one of the most popular solution available.
For this, the technology used for allowing query
recommendations is query log which contains attributes like
query name, clicked URL, rank, time. The proposed system
here, is based on learning from query logs that predicts user
information requirements and reduces the seek time of the
user within the search result list.

Query logs record the activities of Web users,
which reflect the actual users' needs or interests when
conducting Web search. They generally have the following
information: text queries that users submitted, the URLSs that
they clicked after submitting the queries, and the time when
they clicked. The idea of using query logs is to treat these
logs as past history, learn users' interests using this history
data, and represent their interests by representative queries.

5. ENHANCING SEARCH RESULT DELIVERY
Optimization of search-engine performance is obviously of

paramount importance, given that a typical search engine
receives a huge number of queries every second, and users

expect very low response times. The inference and analysis
of user search goals can have a lot of advantages in
improving search engine relevance and user experience
which can be achieved by web usage mining while web
content mining removes persistence problem.

The proposed approach is to organize search results by
aspect learned from user click through logs. Given an input
query the general procedure of the approach is:

1. User Query will be pre-processed to identify the root
words.

2. When any query will be entered for the first time and no
matching urls will there in user click- through logs the
search results will be displaced by weighted ranking
approach in the web content mining.

3. If the user query and the particular url will present in the
query log then the search results will be displayed according
to the rank of the corresponding urls for that query.

6. CONCLUSION

In this paper the introduction of web mining and its related
techniques such as web content mining, web structure
mining and web usage mining has been mentioned. The goal
of search engines is to provide relevant information to the
users to cater to their needs. Therefore, finding the content
of the Web and retrieving the users’ interests and needs have
become increasingly important. In web search applications,
queries are submitted to search engines to represent the
information needs of users. However, sometimes queries
may not exactly represent users’ specific information needs
since many ambiguous queries may cover a broad topic and
different users may want to get information on different
aspects when they submit the same query. The proposed
system improves the search engine results by inferring user
search goals, removing incorrect or limited information
problems.
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