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ABSTRACT

Search engine is one of the most significant applications for internet users. Different users may have different search
targets when they submit broad-topic to a search engine. Most times, search engine does not deliver what user needs.
So to produce best relevant results, there is necessity to analyse user goals behind searching. Inference and analysis
of it can be very useful in improving quality of a search engine's results. In this paper, a framework is projected to
examine user search areas for a query by clustering the feedback sessions. Feedback sessions are made from user
click-through logs and can more accurately predict the information requirements of users. Post feedback session
formations, pseudo-documents are generated which better illustrate feedback sessions for clustering. For clustering,
bisecting K-means algorithm is used. After cluster formations, restructuring of web search results is done by
calculating smallest distance. At the end, to evaluate the performance of inferring user search goals, a new criterion
“Classified Average Precision (CAP)” is proposed.
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INTRODUCTION

Nowadays, internet is very popular among users for efficient information retrieval because it gives information very fast
also easy to use and contains large amount of information. In the area of web mining which is also an application of data
mining techniques, more importance is given to fast and most relevant extraction of information. Web mining is mainly
divided into three categories, web usage mining, web structure mining and web content mining. In web usage mining it
find the requirements of web user on the internet. In the web structure mining, to show the hyperlink structure of
internet graph theory is used. Web content mining involves three steps i.e. mining, extraction and integration of
beneficial data from web page content. With the wide range of information available on the internet, searching relevant
information of a user's interest is very slow and tedious task. In web search applications user enters the desired query in
the website to get the accurate information and that result get appears in the list format. These web users need to go
through that long list by examining the titles, tags and snippets to recognise their requirements. This is a time
consuming task. Many times is difficult to satisfy users information needs as different users have different information
needs for a particular query. For example, when the query “cricket” is submitted to a search engine, some users want to
get information about Cricket game, while some others want to learn about Cricket insect. The requirement of the
information may vary for each user and to achieve the goal for different user is still becomes difficult. As similar results
are offered by the search engines to different user, to avoid this difficulty many researchers developed some techniques.
The analysis of user search goal improves the relevancy of information. To recognize goal the inferring technique is
useful and to check its relevancy analysis of result is done. The inference and examination of user search goals will have
tons of benefits which increases the search engine relevancy. Some advantages are summarized as follows. First is
restructuring of web search results [1], [2] in this groups of search results is created which having the same search goal;
therefore, users who have different search goals able find what they want. Second advantage involves the use of
keywords which represents user search goals and able to use in query recommendation [3], [4]; thus query
representation is help users to create their queries more exactly. Third advantage is the distribution of user search goals.
This is useful in applications such as re-ranking web search results which contain totally different user search goals.
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LITERATURE SURVEY
Research in web log mining has been subject of interest for researchers from many years. Lots of earlier works has
been inspected on problem of analysing user query logs [5], [6]. Query logs information is useful and used in many
different ways, such as to infer search query intents, to classification of queries, to provide context-based search, to
help in personalization, to suggest query substitutes and to identify frequently asked questions (FAQs).

Document illustration model is presented by B. Poblete et al. [7] with the use of implicit user feedback which is
collected from search engine queries. The main goal of this is to achieve higher results by non-supervised task i.e.
with the help of clustering and labelling, through the incorporation of usage information obtained from search
engine queries.

H. Cao, Hang Li et al. [8] introduces a context-aware query suggestion approach which they represented is in two
steps. First step is online model learning, to deal with information thinness clustering concept is used, they cluster a
click-through data by which queries are summarized into concepts. To capture user's search context mapping is done
with the help of query sequence to a sequence of concepts. Second step, from session information, a concept
sequence suffix tree is constructed because the query suggestion model.

R. Baeza-Yates et al. [9] proposed a technique which gives a list of associated queries, when any query give in to a
search engine. Then with the help of clustering method it uses the content of historical preferences of users
registered within the query log of the search engine.

S. M. Beitzel et al. [10] proposed an approach which examines classification effectiveness, they examines pre vs.
post-retrieval classification effectiveness. These two were the previously unaddressed difficulties in query
classification. And because of this, effect of training explicitly from classified queries vs. bridging a classifier
trained victimization document taxonomy.

T. Joachims et al. [11] presented a complete study in which they address the trustworthiness of implicit feedback for
web search engines. In this, detailed proof regarding the users™ decision method is get combine by watching i.e. by
eye tracking, with a comparison against specific relevance judgments.

Work is distributed into three classes on the basis of investigation associated to user search goals analysis, and these
three classes are query classification, search result reorganization, and session boundary detection.

1) Query classification:

In the query classification, classification of query is done according to predefined classes and these classes are
defined by people. Lee et al. in 2005 [12] proposed a concept which works in two steps, in first step they divide user
goals in two parts i.e. Navigational and Informational and in second step they accordingly categorize queries into
these two classes. Li et al. in 2008 [13] classify queries according to the product intent and Job intent. These two are
the predefined intents. They [14] 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, searching suitable
predefined search goal classes is very hard and also not practical.

2) Search Result Reorganization

In the search result reorganization, search results are reorganized by people. To organize search results Wang and
Zhai [15] first they directly analyse clicked URLs from user click-through logs and authors learn interesting aspects
of queries or of comparable topics. Then in second step by using previous query words entered by users they
produce cluster labels. As they only consider clicked URLs of a query, the number of different clicked URLs may be
very small and this is the limitation of this method. Whenever any query is submitted to search engine it produce a
long list of result and analysis is done on that search result without considering any feedback from users [16], [17]
i.e. they did not consider any clicked URLs. Since in this method user feedback is not considered, many noisy,
unwanted search results that are not clicked by any users may be analysed as well. For this reason, this kind of
methods cannot infer user search goals precisely.
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3) Session boundary detection:

In the Session boundary detection, main goal is to detect session boundaries. Jones and Klinkner [18] in 2008

introduced the notion of query substitution by crating query to exchange users original search query. They produced

hierarchically segment query logs by predicting goal and mission boundaries. By this their method only identifies

whether a pair of queries belong to the same goal. But unable to care what the goal is in details.

EXISTING SYSTEM

1) No feedback:

In very previous systems there is not any feedback session. Whenever user submitted any particular query to the
search engine, it gives ranked list of all the related documents.

2) Relevance feedback:

In this type, feedback sessions are introduced. Once feedback documents are collected extracting informative terms
from them. Advantage of this type of method is, it suggests more precise terms for the users query. These feedback
sessions give more relevant information from previous system [19][20].

3) Collective feedback

To improve usability, query suggestion technique is provided by search engines. Google, Yahoo etc. provides this
technique. In this they produce result as collective feedback. In collective feedback, whenever user submitted any
query to the search engine the logged database is searching for feedback. Instead of considering feedbacks from the
same user on other queries in his/her history, collective feedback consider from the other users on the same query.

Problems in existing system:

1) What users care about varies from query to query; finding suitable predefined search goal classes is very difficult
and impractical.

2) Whenever a user™s feedback is not considered, lot of irrelevant, noisy search results which are not clicked by the
user may also be unnecessarily analysed as well. This is the main reason system"s inability to infer user search goals
accurately.

3) In some systems, feedback is considered but only the clicked URLSs directly from user click-through logs. This is
useful in organizing the search results. Disadvantage of this method is that here only clicked URLs are considered
and number of these clicked URLs may be very small; and thus, not a lot feedback data to analyse.

4) Existing systems does not take into account the details to identify goal; only recognizes whether a pair of queries
goes to the same goal or mission.

PROPOSED SYSTEM
Complete system design is as shown in figure 1.
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Figure 1: System Architecture
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First user enters the query in the system. Original search results will be displayed. From this search results user
clicked some URLSs, by using this data system makes a feedback session. After that pseudo document is created by
mapping feedback session to it and clustering is performed on these pseudo documents. At last for the evaluation of
system CAP evaluation criteria is used after restructuring of result. Detailed explanation of all the phases are as
follows:
1) Feedback Sessions:
Feedback sessions can be defined as a users™ implicit feedback. In general, to satisfy user information need there is a
sequence of consecutive queries in a session. Here to infer user search goals for a query, single session is
considered. Feedback session consist of a combination of both clicked and unclicked URLs up to the last clicked
URL in a single session. All the unclicked URLSs before the last clicked URL is considered in a feedback session in a
single session because those URLs also has been browsed and analysed by the user. As this feedback session
contains both clicked and unclicked URLs, clicked URLs shows what exact information user wants and the
unclicked URLs shows what information the user do not need. Feedback session does not contain URLs that are
present after the last clicked URL feedback because it is not sure whether the user has looked over those URLs or
not.

| Search Result Clicked Sequence |
} wps Vo wikipodia orgwiky Appke Ine |
wuw.apple coauin 0
‘ bapocien wikipadis cep Wik Apple 0
‘ wuw Tttt fo compples phip 0
wuw apph.coaviphor
\
WU apple somabou
\
‘ www stapdeal com 0
wuw.apple coavinipad
sutrtiosdat sell com ' fact fruin 0
wow freshiorkids coman Tl pegesapeleapple il 0

Figure 2: Feedback Session

In Fig.2, the left part lists shows 10 search results of the query “apple” and the right part is a user’s click sequence.
Here “0” represents unclicked URLs and other number represents clicked URLs. The single session includes all the
10 URLs in Figure.2, while the feedback session only includes the eight URLSs in the upper rectangular box. Out of
eight URLSs four are clicked URLs and four are unclicked URLSs in this example.

2) Mapping Feedback Sessions to Pseudo-Documents:

Since feedback session differs a lot for various click-through and queries, that’s why it is not suitable for direct use.
Therefore some representation method is required to define it. Figure 3 shows a design of mapping feedback session
to pseudo documents. There may any number of URLs present in single feedback session and each URL from that
feedback session is represent by a little text i.e. its title and snippet. After that some pre-processing is done on those
documents, such as removing stop words, stemming by using porter algorithm, transformation of letters from upper
case to lower case etc. Term Frequency- Inverse Document Frequency (TF-IDF) vector is used for each URL s title
and snippet representation. With some weights TFIDF vectors of the URL’s title and snippet are multiplied. In the
pseudo document by adding the important terms, weight value is increased. These important terms are acquired on
the basis of number of times the words occur in the content. So the TF-IDF vector values of the pseudo document
also get affected. Sum of term frequency and inverse document frequency is stored as a feature representation of
document in F. The resulting vector representation is used for clustering.
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Pseudo-document
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Figure 3: Mapping feedback session to pseudo document

3) Clustering:

In this, clustering algorithm is applied on pseudo documents to find out the user search goal. The similarity between
documents is checked by using Jaccard similarity coefficient function. Bisecting k-means clustering algorithm is
applied on the basis of that calculated distance. After clustering algorithm is applied, every cluster is considered as a
different user search goal. When Bisecting algorithm is applied, first cluster the documents using k-means algorithm
and then on the result of k-means algorithm bisecting algorithm is applied.

Advantages of bisecting k-mean algorithm:
- For the large number of cluster, bisecting k-mean clustering algorithm is more efficient than the regular k-
means clustering algorithm.
- Have advantage of not requiring a priori number of clusters, since the clusters are bisected at each step.
- Bisecting algorithm produce cluster of relatively uniform size whereas k-means algorithm produce cluster
of non-uniform size.

4) Restructuring web search results:

Web search results are reorganized on the basis of discovered user search goals/intents. As inferred user search goals
are depicted with vectors and feature representation of each URL in search result is calculated. Then categorize each
URL into a cluster centred with user search goals/intents by selecting smallest distance between user search goal
vectors and URL vectors.

EVALUATION

The performance of restructured (clustered) web search results is evaluated by using parameters like Classified
Average Precision (CAP). For the calculation of CAP, the value of Average Precision and Risk is required.

1) Average precision (AP): AP is an average precisions computed at the point of each related document in the
ranked sequence. AP=1/P+Zrel(r)Rd/r Where,

P: Total number of retrieved documents
r: Ranking of document
Rd: Number of relevant retrieved document of rank r

2) Voted average precision (VAP): It is calculated for restructured search results classes. VAP same as AP and
calculated for the class which having more clicks. Calculation is done on the class for which user interested in.

3) Risk: Sometimes value of VAP always be highest because each URL from single session is categorized into the
single class no matter whether users have different search goals or not. Because of this, there should be a risk to
avoid wrong classification search results into too many classes. It estimates the normalized number of clicked URL
pairs that are not belong in the same class.
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Where, m is number of clicked URLs and dij is 0 if pair of clicked URLSs belongs to same class otherwise dij is 1.

4) Classified AP (CAP): VAP is extended to CAP by introducing combination of VAP and Risk. Classified AP can
be calculated by using the formula, as follows:

CAP =VAP x (1 — Risk)
In the above equation, CAP selects the AP of the class that user is interested in (i.e., with the most clicks/votes) and
takes the risk of wrong classification into account. And ~ is used to adjust the influence of Risk on CAP. Finally, we

utilize CAP to evaluate the performance of restructuring search results.

Table 1. Evaluation of queries

Query Voted Risk Classified

Average Average

Precision Precision
(VAP) (CAP)
Cricket 0.757 0.3 0.5897
Apple 0.755 0.2 0.6458
Bat 0.7961 0.33 0.6014
Jaguar 0.7596 0.25 0.6210
Sun 0.8734 0.28 0.6939

CONCLUSION

In this paper, user goals are inferred by clustering the feedbacks given by the user. Inferring search goal is very
ensuring solution in order to get the related information to user query. First, feedback sessions are introduced which
is considered as user implicit feedbacks and it contains combination of both clicked and unclicked URLs until the
last clicked one instead of search results or clicked URLs. Use of feedback sessions satisfies user information
desires more effectively. Second, pseudo document is made from mapping of feedback session to estimate goal texts
in user minds. Next clustering is performed on this pseudo document and for clustering bisecting k-mean clustering
algorithm is used. This algorithm helps to give more efficient result. Post clustering restructuring of web search
result is done. Finally, classified average precision (CAP) is used to evaluate the performance. So, users can find
most relevant information quickly and very efficiently. The system is less time consuming and efforts are minimised
for searching targeted data.
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