Research Paper Volume :3 | Issue: 5| May 2014 « ISSN No 2277 - 8179

Offline Capability

A Novel Personalized Web Search with

Engineering
KEYWORDS : user feedbacks, uri-track-

er, personalized web search, ranking,
pseudo document processing, clustering

Roy T P

Ginnu George

MTech Scholar, Vedavyasa Engineering College, Calicut

Assistant professor, Vedavyasa Engineering college, Calicut

ABSTRACT Nowadays Internet is widely used by users to satisfy various information needs. However, ambiguous query/

topic submitted to search engine doesn’t satisfy user information needs, because different users may have dif-
ferent information needs on diverse aspects upon submission of same query/topic to search engine. So discovering different user
search goals becomes complicated. Also for mobile users, it is not possible to get internet in all time. The evaluation and depiction of
user search goals can be very useful in improving search engine relevance and user knowledge. This paper proposes a novel approach
for inferring user search goals by analyzing user query logs from various search engines. The proposed approach is used to discover
different user search goals for a query by clustering the user feedback sessions. Also we integrate a new offline capability called URI-
Tracker, which download all the relevant contents of the website. This helps user to access their needed information without any
internet connectivity. Also URI-tracker keeps the indexing locally hence improves query processing time.

Introduction

In web based search applications, user submits the query to
search engine to search efficient information. The information
needs of different user may differ in various aspects of query
information. This becomes difficult to achieve user information
needs. Sometimes ambiguous queries may not exactly repre-
sented by users so it results in less understandable to search
engine. To achieve the user specific information needs many
ambiguous/uncertain queries may cover a broad topic and dis-
similar users may want to get information on different aspects
when they submit the same query. For example, when user sub-
mits a query “java” to search engine, some users are interested
to know information about programming language and some
users want to know information about island of Indonesia.
Therefore, it is necessary to discover different user information
search goals. User information need is to desire and obtain the
information to satisfy the needs of each user. To satisfy the user
information needs by considering the search goals with user
given query, cluster the user information needs with different
search goals. Because the interference and evaluation of user
search goals with query might have a numeral of advantages in
improving the search engine significance and user knowledge.
So it is necessary to collect the different user goal and retrieve
the efficient information on different aspects of a query. Cap-
turing different user search goals related to information needs
changes the normal query based information retrieval.

Evaluation and analysis of user search goals has many advan-
tages as follows.

e Reorganize web search results according to user search
goals by grouping search results with same information
need. This can be useful to other users with different search
goals to find easily what they want.

e Queryrecommendation by using user search goals depicted
with some keywords. This can be helpful to other users to
form their query more effective.

e Reranking web search results according to different user
search goals.

User search goal analysis is important to optimize search engine
and effective query results organization. When query is submit-
ted to search engine, the returned web pages of search results
are analyzed [1], [2]. Since it does not consider user feedback,
many unuseful and noisy search results that are not clicked by
user may be analyzed. This may degrade the search goals dis-
covery. X. Wang and C-X. Zhai [3] learns interesting aspects of
similar query/topic from web search logs which consists clicked
web pages URLs and organize search results accordingly. Their
approach may results in limitation, as the different clicked URLs
for a query/topic may be small in number. There are many
works [4], [5] which classify queries into some predefined spe-

cific classes and try to find out query intents and user goals.
However, different queries have different search goals and find-
ing precise, suitable predefined search goal classes may be dif-
ficult and sometimes impossible to categorize.

literature survey

Since many years, research in web log mining has been subject
of interest. Many previous works has been investigated on prob-
lem of analyzing user query logs [6], [7], [8], [9], [10]. The infor-
mation in query logs has been used in many different ways, such
as to infer search query intents or user goals, to classify queries,
to provide context during search, to facilitate personalization,
to suggest query substitutes and to identify frequently asked
questions (FAQs). Effective organization of search results is
critical for improving utility and relevance of any search engine.
Clustering search results is an effective way to organize search
results which allows a user to navigate into relevant documents
quickly. Generally all existing work [1], [11] perform clustering
on a set of top ranked results to partition results into general
clusters, which may contain different subtopics of the general
query term. However, this clustering strategy has two deficien-
cies which make it not always work well. First, discovered clus-
ters do not necessarily correspond to the interesting aspect of a
topic from user-oriented perspective. Second, cluster labels are
more general and not informative to identify appropriate clus-
ters. Wang and Zhai [3] proposed approach to organize search
results in user-oriented manner. They used search engines log
to learn interesting aspects of similar queries and categorize
search results into aspects learned. Cluster labels are gener-
ated from past query words entered by users. H-] Zeng et.al [1]
proposed a query based method to cluster search results. For a
given query, the rank list of documents return by a certain Web
search engine, it first extracts and ranks most salient phrases as
candidate cluster names, based on a regression model learned
from pervious training data. Candidate clusters are formed by
assigning documents to relevant salient phrases and the final
cluster are generated by merging these candidate clusters. But
this method only produces the result with higher level of the
documents only and it doesn’t make the results for all search
based user goals.

Click-through data

In web search environment, there are many abundant queries
and user clicks. User clicks represent implicit relevance feed-
back. In this framework, user clicks are recorded in user click-
through data. User uses click-through data stored in user logs
to simulate user experience in web search. In general, when
query is issued, the user usually scans links to documents in a
result list from first to last. Clearly, the user clicks on the links to
the documents that look relevant of informed choice and skips
other documents. Therefore, the proposed approach utilize user
click as relevance judgments to evaluate search precision since
click-through data can be collected at low cost, it is possible to
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do large scale evaluation under this framework.

1) Feedback sessions: Feedback sessions are considered as
users’ implicit feedback. In general, a session for web search is
a sequence of consecutive queries to satisfy single information
and some clicked results. But to infer user search intents/goals
for a particular query, single session is considered. Single ses-
sion corresponds to only one query, which differs from conserv-
ative session. The proposed feedback session consists of both
clicked and unclicked URLs for a particular query in a single
session and ends with last clicked URL. This shows that before
last clicked URL, all the URLSs are scanned and evaluated by user.

Therefore, all clicked URLs and unclicked URLSs before last click
are considered as user feedbacks. In each feedback session
clicked URL (visited link) tells users information need and un-
clicked URL (unvisited link) tells what users do not want. This
visited link is called as positive feedback and unvisited link is
called as negative feedback. There are large numbers of diverse
feedback sessions in user Click-through log. So it is efficient to
examine feedback sessions for inferring user search goals than
to examine clicked URLSs or search results directly.

Building pseudo-documents

As URLs alone are not informative enough to tell intended
meaning of a submitted query. To obtain rich information, we
enrich each URL with additional text content by extracting the
titles and snippets of URLs appearing in feedback session. Thus,
each URL in feedback session is represented by small textual
content which contains its title and snippet. Then some text
pre-processing is done on those textual contents, such as trans-
forming all letters to lowercase, eliminating stop words (fre-
quent words) and word stemming by using porter algorithm
[15]. Lastly, TF-IDF [16] vector of URL's titles and snippets are
formed respectively as,
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where T and S are TF-IDF vectors of URL's title and snippet,
respectively. The u, is i URL in feedback session and w, is the j**
term in the enriched URL. The tand s, denotes j" term in the
URL's title and snippet respectively. Feature representation F ,
of i enriched URL is weighted sum of T jand S

Fo = wTy +w,Sy = [furs fowseoos ] (2)

where w,_and w_ are weights of title and snippet respectively.
Each term of F., denotes importance of term in i URL.

(1)

In order to obtain feature representation of a feedback session,
optimization method is used to merge feature representations
of each clicked and unclicked enriched URLs in the feedback
session. Let F,_be feature representation of a feedback session,
[, o) and fiz{w) are feature representation of clicked and
unclicked URLs respectively and f, (w) is value for term w F
should be such that sum of dlstance between F_and ea~r,

is minimized and sum of distance between F, and each ~ i is
maximized.
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Each feedback session is represented by F,. This is nothing but
pseudo-document which is used for discovering user intents
or search goals. These pseudo-documents contain what user
requires and what do not, which is used to learn interesting as-
pects of a query.

Experiments And Results

In this section, we will show experiments of our proposed algo-
rithm. The data set that we used is based on the click-through logs
from a commercial search engine collected over a period of two
months, including totally 2,300 different queries, 2.5 million single
sessions and 2.93 million clicks. On average, each query has 1,087
single sessions and 1,274 clicks. However, these queries are chosen

randomly and they have totally different click numbers. Excluding
those queries with less than five different clicked URLs, we still have
1,720 queries. Before using the data sets, some preprocesses are im-
plemented to the click-through logs including enriching URLs and
term processing.

In our approach, we have two parameters to be fixed: K in K-means
clustering and y in [12]. When clustering feedback sessions of a
query, we try five different K (1,2,....,5) in K-means clustering. Then,
we restructure the search results according to the inferred user
search goal and evaluate the performance by CAP, respectively. At
last, we select K with the highest CAP.

TABLE 1
Abstracted Keywords Used to Depict User Search Goals for
Some Ambiguous Queries

Query Four keywords 1o depct user search goals
carth google, map, wikipedia, planet
planel, solar, system. nineplanet

nasa, science, gov, nineplanet

graffiti art, wall, wrting. free

game, vahoo, an, play

india map, city, region, information
travel, information, welcome, land

lamborghin car, history, company, overview

new, auto, picture, vehicle
club, oica, worldwide, lamborghiniclub

sex on the beach photo, vhil, gallery, cockiail

recipe, vodka, cockiail, drink
demeter, fragrance, cocktail, perfume
the sun news, photo, information, newspaper

star, earth, solar, sunspot

Before computing CAP, we need to determine y in [12]. We
select 20 queries and empirically decide the number of user
search goals of these queries. Then, we cluster the feedback
sessions and restructure the search results with inferred user
search goals. We tune the parameter y to make CAP the high-
est when K in K-means accord with what we expected for most
queries. Based on the above process, the optimal y is from 0.6
to 0.8 for the 20 queries. The mean and the variance of the op-
timal y are 0.697 and 0.005, respectively. Thus, we set y to be
0.7. Moreover, we use another 20 queries to compute CAP with
the optimal y (0.7) and the result shows that it is proper to set
Y to be 0.7.

In the following, we will first give intuitive result of discover-
ing user goals to show that our approach can depict user search
goals properly with some meaningful words. Then, we will give
the comparison between our method and the other two meth-
ods in restructuring web search results.

We infer user search goals for a query by clustering its feedback
sessions. User search goals are represented by the center points
of different clusters. Since each dimension of the feature vector
of a center point indicates the importance of the corresponding
term, we choose those keywords with the highest values in the
feature vector to depict the content of one user search goal.

Table 1 gives some examples of depicting user search goals
with four keywords that have the highest values in those fea-
ture vectors. From these examples, we can get intuitive results
of our search goal inference. Taking the query “lamborghini” as
an example, since CAP of the restructured search results is the
highest when (K=3), there are totally three clusters (i.e., three
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lines) corresponding to “lamborghini” and each cluster is rep- S = =
resented by four keywords. From the keywords “car, history, S -
company, overview,” we can find that this part of users are inter-
ested in the history of Lamborghini. From the keywords “new,
auto, picture, vehicle,” we can see that other users want to re-
trieve the pictures of new Lamborghini cars. From the keywords
“club, oica, worldwide, Lamborghiniclub,” we can find that the
rest of the users are interested in a Lamborghini club. We can
find that the inferred user search goals of the other queries are

also meaningful. This confirms that our approach can infer user My 1 Ay :

search goals properly and depict them with some keywords IR R e
meaningfully T it Bt i et . e

Some of the screen shots of the project is shown below: T e o— I -
* & 0 - : s

. - Bl e W Elle]*
Fig. 4: Search Results

Conclusions

The proposed system can be used to improve discovery of user
search goals for a query by clustering user feedback sessions
represented by pseudo-documents. Using proposed system, the
inferred user search goals/intents can be used to restructure
web search results. So, users can find exact information needed
as they want very efficiently. The discovered clusters can also be
used to assist users in web search. Also there is a URI-Tracker
which stores site information so users can access them without
bothering about net connectivity. It also provides local URI in-
dexing, which fastens the process of query execution.
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Fig. 3: Search Page
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