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Abstract - There have been recent interests in studying thgoal"
behind a user's Web query, so that this goal can hesed to improve
the quality of a search engine's results. For a bexd-topic and
ambiguous query, different users may have differensearch goals
when they submit it to a search engine. The inferee and analysis
of user search goals can be very useful in improvinsearch engine
relevance and user experience. In this paper, a neivapproach has
been proposed to infer user search goals for a queby clustering
its feedback sessions represented by pseudo-docurserFirst, we
introduce feedback sessions to be analyzed to inferser search
goals rather than search results or clicked URLs. &th the clicked
URLs and the unclicked ones before the last clickra considered as
user implicit feedbacks and taken into account to anstruct
feedback sessions. Therefore, feedback sessions aafiect user
information needs more efficiently. Second, we mageedback
sessions to pseudo documents to approximate goakte in user
minds. The pseudo-documents can enrich the URLs witadditional
textual contents including the titles and snippetsBased on these
pseudo-documents, user search goals can then becdigered and
depicted with some keywords. Finally, a new critedn CAP is
formulated to evaluate the performance of user seah goal
inference.

. INTRODUCTION

In web search based applications user enters #gy quthe
website to search the efficient information. Theade of the
information may differ from each user and goal thiave the
user need are still becomes difficult. Because uker given
queries may not understandable by system or itrhesoless
sometimes queries may not exactly represented bysudo
achieve the user specific information needs mangerain
queries may cover a broad topic and dissimilarugeay want
to get information on different point of view whémey submit
the same query. User information need is to demiig obtain
the information to satisfy the needs of each uBersatisfy the
user information needs by considering the seareltsgeith user
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given query. We cluster the user information newith
different search goal .Because the interferenceexathination
of user search goals with query might have a numefa
advantages by improving the search engine signifieand user
knowledge. So it is necessary to collect the diffieruser goal
and retrieve the efficient information on differesspects of a
query. Capture different user search goals in mé&dion
retrieval outcome becomes changes than the nomeay dpased
information retrieval. In this paper, we aim atadigering the
number of diverse user search goals for a querydamicting
each goal with some keywords automatically. We firepose a
novel approach to infer user search goals for aryqumy
clustering our proposed feedback sessions. Thé&sidsession
is defined as the series of both clicked and uketicURLs and
ends with the last URL that was clicked in a sesdiom user
click-through logs. Then, we propose a novel optation
method to map feedback sessions to pseudo-documdrith
can efficiently reflect user information needs.l&ddt, we cluster
these pseudo documents to infer user search godlsiepict
them with some keywords. Since the evaluation o$tering is
also an important problem, we also propose a nevaluation
criterion classified average precision (CAP) to leate the
performance of the restructured web search res\WWs. also
demonstrate that the proposed evaluation criteréomhelp us to
optimize the parameter in the clustering methodmimnéerring
user search goals.

II. LITERATURE REVIEW

The problem of clustering investigate results haenb
investigate in a numeral of previous works. Alltbé previous
work apply clustering algorithms which first grogdecuments
into similar groups according to content similarig;d produce
expressive summary for clusters. Though, these saariamare
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often illegible which construct it difficult for We users to
recognize relevant cluster.

category structure on-the-fly. A user study comgaoer new
category interface with the typical ranked liseirfiace of search

R. Baeza-Yates, C. Hurtado, and M. Mendoza et.hl [lresults. The study showed that the category interfa superior

propose a method that, given a query submitted seach

engine, suggests a list of related queries. Treeglqueries are
based in previously issued queries, and can bedslsy the user
to the search engine to tune or redirect the sgamatess. The
method proposed is based on a query clusteringepsaa which

groups of semantically similar queries are ideatifi The

clustering process uses the content of historicafepences of
users registered in the query log of the searchinendgrhe

method not only discovers the related queries, dbsib ranks

them according to a relevance criterion.

S. Beitzel, E. Jensen, A. Chowdhury, and O. Friedei[2]
defined Topical classification of web queries haawh recent
interest because of the promise it offers in imprgwetrieval
effectiveness and efficiency. However, much of thismise
depends on whether classification is performed reetw after
the query is used to retrieve documents. They exarnvo
previously unaddressed issues in query classificatpre vs.
post-retrieval classification effectiveness and teffect of
training explicitly from classified queries vs. dging a
classifier trained using a document taxonomy. Hridg
classifiers map the categories of document taxononty those
of a query classification problem to provide suéit training
data. They find that training classifiers expligittom manually
classified queries outperforms the bridged classifiy 48 % in
F1 score. Also, a pre-retrieval classifier usindyotie query
terms performs merely 11 % worse than the briddadsdier
which requires snippets from retrieved documents.

H. Cao, D. Jiang, J. Pei, Q. He, Z. Liao, E. Gherd H. Li

et.al.[3] proposed Query suggestion plays an ingmortole in
improving the usability of search engines. Althougbhme
recently proposed methods can make meaningful
suggestions by mining query patterns from seargh,laone of
them are context-aware -- they do not take intooact the
immediately preceding queries as context in queggsstion.
In this project, they propose a novel context-awatery
suggestion approach which is in two steps. In ffleme model-
learning step, to address data sparseness, queties
summarized into concepts by clustering a clickigio
bipartite. Then, from session data a concept segusuffix tree
is constructed as the query suggestion model.dmiiine query
suggestion step, a user's search context is caphyrenapping
the query sequence submitted by the user to a segquef
concepts. By looking up the context in the conceguence
suffix tree, our approach suggests queries to ther in a
context-aware manner.

H. Chen and S. Dumais et.al. [4] proposed and deeel a
user interface that organizes Web search resuéishierarchical
categories. Text classification algorithms were duse
automatically classify arbitrary search resultoi@stn existing

both in objective and subjective measures. Subjitsl the
category interface much better than the list imteef and they
were 50% faster at finding information that wasamiged into
categories. Organizing search results allows usef®cus on
items in categories of interest rather than haviogbrowse
through all the results sequentially.

Zamir and Etzioni [15] introduced a Suffix Tree &tiering
(STC) which first identifies sets of documents téglit common

phrases, and after that create clusters accordititgese phrases.

Web search engines challenge to satisfy users’rrirdtion
needs by standing web pages with reverence toepudBut the
realism of web search is that it is frequently agedure of
querying, learning, and reformulating. A sequencé
interactions among user and search engine can daated to
satisfy a solitary information need [16]

C.-K Huang, L.-F Chien, and Y.-J Oyang et.al[5pposes
an effective term suggestion approach to interadtiteb search.
Conventional approaches to making term suggestiovsive
extracting co-occurring key terms from highly radketrieved
documents. Such approaches must deal with termactixtn
difficulties and interference from irrelevant docembs, and,
more importantly, have difficulty extracting terntkat are
conceptually related but do not frequently co-occur
documents. they present a new, effective log-bapgioach to
relevant term extraction and term suggestion. Usthi
approach, the relevant terms suggested for a ussy qre those
that co-occur in similar query sessions from seamfine logs,
rather than in the retrieved documents. In additibe suggested
terms in each interactive search step can be argariccording
to its relevance to the entire query session, rdthan to the

quemyost recent single query as in conventional appresc

Lee et al. [10] consider user goals as “Navigatibaad
informational” and categorize queries into these thasses. Li
et al. [11] define query intents as “Product inteahd “Job
intent” and they try to classify queries accordtoghe defined
intents

T. Joachims et.al [6]explore and evaluate stragefgie how
to mechanically produce training example for leagnietrieval
functions from experiential user behavior. Yet, litipfeedback
is more hard to interpret and potentially noisy afid lots of
works on how to use implicit feedback to get betiter retrieval
quality [7], [8].

Jones and Klinkner [9] predict goal and missionrztaries
to hierarchically segment query logs. However, rthaethod
only identifies whether a pair of queries belongthte same goal
or mission and does not care what the goal istailde

o

Hua-Jun Zeng et.al [14] suggested a query basedthsea

results for user goal and the rank list of documenturn by a
certain Web search engine, it first extracts anaksamost
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important phrases as candidate cluster names, basea
regression model learned beginning human labeédiitig data.

. METHODOLOGY

In this paper first the section are majorly dividatb two
parts user query based information are extractedr gearch
goals are conditional by clustering these pseudnHh@nts and
depicted with some keywords and then the originerg based
information are extracted from the web pages fromat t
restructure the web pages based on user profilen, The
evaluate the performance of restructuring searculte by
evaluation criterion Average Precision, Voted Agar&recision
and Classified Average Precision. In first steghaf process is
the collection of the web pages with similar qudtgr example
when the user Given query as sun then collecthallldg files
that related to the web pages based on query wikhpages
clicked by user .Before that copy all the links acmpy the
contents from the link that contains informatioroabthe link
pages .After these process finished then only wep Ntz
feedback session of the each use

A. Feedback Sessions

The inferring user search goals for a particulaergu
Therefore, the single session containing only omery is
introduced, which distinguishes from the converdiogession.
Meanwhile, the feedback session in this paper setheoon a
single session, although it can be extended tavtiwe session.
The proposed feedback session consists of bothkediand
unclicked URLs and ends with the last URL that tisked in
a single session. It is motivated that before #s¢ tlick, all the
URLs have been scanned and evaluated by userseforesr
besides the clicked URLs, the unclicked ones befbee last
click should be a part of the user feedbacks. Maegahere are
plenty of diverse feedback sessions in user clicitigh logs.
Consequently, for inferring user search goalssitadditional
efficient to examine the feedback sessions thaextomine the
investigate consequences or clicked URLs in agdttdine. To
represent the feedback session efficiently someodstration
methods needed, because each and every user leased goal
feedback sessions are differs and their correspgnitig files

also changed. Represent a feedback session to d?seu

Documents with Binary vector technique to charaotera
feedback session search consequences are the @RIrs by
the search engine when the question “the sun” lisn#ts, and
“0” represent “unclicked” in the click sequence. eThinary
vector [0110001] can be second-hand to symbolieddbdback
session, where “1" represent “clicked” and “0” repents
“unclicked.

B. Pseudo-documents

The URLs with additional textual contents by extirag the
tittes and snippets of the returned URLs appeaiimgthe
feedback session. In this way, each URL in a feeklsassion is
represented by a small text paragraph that corgists title and
snippet. Then, some textual processes are impleudatthose
text paragraphs, such as transforming all the rkett®
lowercases, stemming and removing stop words. Tairohhe
feature representation of a feedback session, weope an
optimization method to combine both clicked and licked
URLs in the feedback session. Finally, every URtife and
shippet are generated by a Term Frequency-Inversmient
Frequency(TF-IDF) vector, correspondingly

Ty, = {Twy Twgs ooe s T, J = (1)
S = 8 Sty S F == ()
Where

Tu/™ TF-IDF vectors of the URL's title
Su; - are the TF-IDF vectors of the URL’s snippet .
u- i™ URL in the feedback session.
Wi={1; 2;...;n} -f" term appear in the enriched URLs. Each
term in the URL is defined as a word or a numeralthe
vocabulary of document collections; &nd g; characterize the
TF-IDF significance of the jth term in the URL'stl& and
snippet, correspondingly. Taking into consideratibat URLS’
tittes and snippets have dissimilar significancgs, symbolize
the enriched URL by the weighted sum gfand $; , namely,

Fyy = Ty + Sy = gy fugs oo i I = (3)
Where F; means the feature representation of theRL in
the feedback session, and weights of «»:gtitles andthe
snippets, respectively. In order to obtain the Ueat
demonstration of a feedback session, suggest @amipation
method to merge both clicked and unclicked URLsthe
feedback session. Attain such®s with the purpose of the
calculation of the distance betw#=mnd eaclfie- is minimize

and the sum of the distance betweFriand eactwer is
maximize. Based on the supposition that the temikeé vectors
re self-governing, perform optimization on eaclmehsion
aeparately, i

.F'}-, = f_‘ff f_f]]‘l_:l- - .J"-I\_[{un})]r aaliy [4}
Infer user search goals and represent them witim@bar of

significant keywords. Then the similarity betwebs t
pseudocuments is evaluated as the cosine simikaritse
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C. Inferring Pseudo-documents

The proposed pseudo-documents, we can infer usechse
goals. In this section, we will describe how toeinfiser search
goals and depict them with some meaningful keywofdseach
feedback session is represented by a pseudo-dotwmerthe
feature representation of the pseudo-document. dBseu
documents by K-means clustering which is simple efifective.
Since we do not know the exact number of user hegoeals for
each query, we set K to be five different valued aerform
clustering based on these five values, respectivihe terms
with the highest values in the center points areduas the
keywords to depict user search goals. Note thahditional
advantage of using this keyword based descriptiothat the
extracted keywords can also be utilized to form arem
meaningful query in query recommendation and thas c
represent user information needs more effectively.
In this investigate we cluster pseudo-documentsKbyeans
clustering which is straightforward and efficieBecause we not
recognizable with the precise figure of user segul for every
query, we position K to be five different values.

Frenser, = Zies s, - s

Where Fﬁ.m.,.i - ith cluster’s center andsthe numeral of the
pseudo-aocuments in the ith cluster. Fcemwl_atto finish the
investigate goal of the ith cluster. Finally, thenditions with
the highest values in the Feenter2comithas the
keywords to represent user search goals, It Isyawdel based
explanation is that the extracted keywords be abia addition
be utilized to form a more significant query in queuggestion
and thus can represent user information needs effestively.

'(Ff_-;i < Cluster a‘) - (7)

5. Evaluation of Search Result

If user search goals are inferred properly, theckeeesults can
also be restructured properly, since restructusiveh search
results is one application of inferring user seargbals.
Therefore, we propose an evaluation method based
restructuring web search results to evaluate whetber search
goals are inferred properly or not. In this sectioe propose
this novel criterion “Classified Average Precisioi@’ evaluate
the restructure results. Based on the proposegriont we also

describe the method to select the best cluster Bumb

Restructuring web search results is an applicatibiferring
user search goals. Since search engines always matllions of
search results, it is necessary to organize thematke it easier
for users to find out what they want. The inferteskr search

goals are represented by the vectors in (7) andféhture
representation of each URL in the search results ba
computed by (1) and (2). Then, we can categorizi @#RL
into a cluster centered by the inferred searchsgoal

IV. EVALUATION CRITERIA

In this paper the major part is the evaluationh# tesults
from the experiments with classification resultsnfr each user
search goal inference us major problem , sina gearch
goals are not predetermined and there is no grouwtid. It is
necessary to develop a metric to evaluate the imesdioce of
user search goal inference objectively. In thigieedinally the
accessible pseudo documents based clustering Meaber
performance of the system with parameters like <ifies
Average Precision (CAP), Voted AP (VAP) which i tAP of
the class including more clicks namely, risk toidvdassifying
search results and average precision (AP).

A. Average precision (AP)
In order to be appropriate the assessment methiadg® scale
data, the solitary sessions in user click-throuagslare second-
hand to reduce physical work. Since beginning udak-
through logs, we can get implied significance feeds,
specifically “clicked” means applicable and “un&kd” means
inappropriate. A probable evaluation principle e taverage
precision (AP) which evaluate according to user licitp
feedbacks. AP is the average of precisions comptit¢he
position of each applicable document in the rardexglience

N

v R:"
AP r'ei{r_]T

Nt
r=1
where N is the numeral of applicable (or clicked) docursent
the retrieved ones, r is the rank, N is the totamaral of
retrieved documents, rel() is a binary functiontba relevance
of a given rank, and Rr is the number of relevaettigved
documents of rank r or less.

B. Voted AP(VAP)
VAP of the modernized search result the AP of clhsét is
defined as ,

on VAP =%Zre{(r)%

r=1
where N is the total numeral of retrieved documenits class
label one , rel() is a binary function on the relege of a given

rank, and Rr is the number of relevant retrievedudoents of
rank r or less.

C. Classified Average Precision (CAP)
Extend VAP by introducing the above Risk and prepasew
criterion Classified AP(CAP)
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CAP = VAP » (1 — risk)Y

Where¥ is used to adjust the influence of Risk on CAP.FCA
select the AP of the class with the aim of uséntisrested with
the most clicks/votes and takes the risk of wrolagsification
into account.

D.Risk
VAP is still an unsatisfactory criterion. Taking tdn
consideration an extreme case, if every URL indliek session
is categorized into one class, VAP will forever the highest
value that is 1 no matter whether user contain smym
investigate goals or not.
E?}l’:llfcjl d[j

Ca
Consequently present be supposed to be a riskdid alassify
exploration results into too many classes by effbey propose
the risk as the above.

Risk =

IV. CONCLUSION

The inference and analysis of user search goalbearery
useful in improving search engine
experience. In this paper, we propose a novel agpréo infer
user search goals by analysing search engine dogsy A
framework to discover different user search goatsafquery by
clustering the proposed feedback sessions. Feedimsdions
are constructed from user click-through logs and efdiciently
reflect the information needs of users. This apgihda generate
pseudo-documents to better represent the feedlmsskoss for
clustering. A new criterion “Classified Average €&iston
(CAP)" is to evaluate the performance of inferringer search
goals. Results are presented using user click-girdegs from a
commercial search engine to validate the effectgsnof our
proposed methods.

When users submit one of the queries, the seagihenan
return the results that are categorized into diffiergroups
according to user search goals online. Thus, usardind what

relevance andr usd€s].

scanned and evaluated by users. Therefore, betfidedicked
URLs, the unclicked.
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