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ABSTRACT 

For a broad-topic and ambiguous query, 

different users may have different search goals when 
they submit it to a search engine. The inference and 

analysis of user search goals can be very useful in 

improving search engine relevance and user 

experience. In this paper, we propose a novel 
approach to infer user search goals by analyzing 

search engine query logs. First, we propose a 

framework to discover different user search goals for 
a query by clustering the proposed feedback sessions. 

Feedback sessions are constructed from user click-

through logs and can efficiently reflect the 
information needs of users. Second, we propose a 

novel approach to generate pseudo-documents to 

better represent the feedback sessions for clustering. 

Finally, we propose a new criterion “Classified 
Average Precision (CAP)” to evaluate the 

performance of inferring user search goals. 

Experimental results are presented using user click-
through logs from a commercial search engine to 

validate the effectiveness of our proposed methods. 

 

KEYWORDS: User Search goals; feedback 
sessions; pseudo-documents; classified average 

precision 

 

I. INTRODUCTION 

Web mining is one of the applications of data 

mining techniques to discover knowledge from the 
web. In web search, users are submitted queries to the 

search engines to get relevant information. But many 

search engines results are not informative and failed 

to produce results according to the user search goals. 
Users are usually giving some vague keywords 

representing their interests in their minds. Such 

keywords do not match with the results produced by 
the search engines. Many works about user search 

goals analysis should be carried out.  

Some users give ambiguous queries to the 
search engines (e.g. Apple, jaguar, the sun etc.) they 

get mostly the irrelevant results. User search goals are 

classified as Navigational and Informational, the 

queries that seek a single website or webpage and  
 

 

queries that reflect the intent of the user to perform a 

particular transaction respectively. Many related 
works have been carried out according to the web 

search applications and the user search goals. In 

previous works, clustering is done on a set of top 

ranked results. 
The user search logs information is not 

analyzed and the feedback sessions are not 

considered. Analyzing the clicked URLS only from 
the web search logs. They only identify whether a 

pair of queries belong to the same goal or mission and 

does not care about what the goal is in detail. 
Semantic based web search for a particular query and 

the similarity between the words are carried out. 

Various algorithms such as star clustering algorithm, 

k-means clustering algorithm are used for clustering 
the pseudo documents but it also does not cluster the 

relevant information according to the user search 

goals.  
In clustering the cluster labels discovered are 

also of informative. User search goal is the 

information on different aspects of a query that users 

wants to obtain. Information need is a user’s 
wish/desire to obtain the relevant information to 

satisfy his need. To cluster web search results, the 

URLs are analyzed by extracting the titles and 
snippets. But all those works produced noisy results 

and does not obtain the user search goals precisely. 

When more irrelevant and relevant results are 
produced by the search engines it is time consuming 

to browse. In this paper, the user submits the query 

into the browser.  

The search engine searches the relevant 
information according to the user query. The user 

actions are stored in the user click through logs. From 

the user click through logs each and every session is 
analyzed and generates the feedback session. The 

feedback session contains both the clicked and 

unclicked URLs and the last clicked URL in a single 
session. The feedback session contains the URLs and 

the click sequence. By analyzing the feedback 

sessions, the pseudo documents are generated. The 

pseudo documents contains the keywords that are 
most clicked in a session.  
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Likewise the pseudo documents are clustered 

using the clustering algorithm. The user search goals 
are obtained according to the feedback sessions. The 

restructure result is produced for the user query based 

on the user search goal. The CAP evaluation can be 

done for each user search goal and the clustering can 
be done to find the optimal number of users. 

 

II. FRAMEWORK 
Fig 2 shows the framework of our approach. 

Queries are submitted to search engines to represent 

the information needs of users. Ambiguous queries 
contain one or several polysemous terms. Query 

ambiguity is one of the main reasons for poor 

retrieval results (difficult queries are often 

ambiguous). User Click-through data log contains 
data about the interactions between users and Web 

search engines. It is one of the most extensive (yet 

indirect) surveys of user experience. 
The user search information’s are stored in 

the user click trough logs. . From the user click 

through logs the feedback sessions are constructed. 

The proposed feedback session consists of both 
clicked and unclicked URLs and ends with the last 

URL that was clicked in a single session. The 

feedback sessions is based on a single session, 
although it can be extended to the whole session. 

The feedback session contains the URLs with the 

click sequence. A novel optimization method to 
combine the enriched URLs in a feedback session to 

form a pseudo-document. This can effectively reflect 

the information need of a user. The URLs are 

enriched from the feedback sessions based on the 
click sequence. The enriched URLs with more value 

in click sequence are mapped to pseudo-documents. 

The pseudo documents are depicted with 
some keywords based on the URL. At last, cluster 

these pseudo documents to infer user search goals and 

depict them with some keywords. For clustering the 
pseudo-documents the fuzzy c-means clustering 

algorithm is used. The clustered pseudo documents 

are stored in the user search goals. From the user 

search goals the restructured results are produced.  
A new criterion CAP to evaluate the 

performance of user search goal inference based on 

restructuring web search results. Thus the 
restructured web search result is produced. This 

proposed novel criterion “Classified Average 

Precision” to evaluate the restructure results. 

 

III. ANALYZING USER CLICK THROUGH 

LOGS 

The user click through logs is analyzed for 
each session to propose a feedback sessions. The 

feedback session is the better representation for the 

user click through logs. It is more efficient than 
analyzing the user click through logs directly. For a 

single query each and every session is analyzed and 

represents the feedback session. The feedback session 
is based on a single session although it can be 

extended to the whole session. An ambiguous query 

is that it gives more than one meaning. So the precise 

results according to the user search goal are difficult 
to obtain.  

 

USER CLICK THROUGH LOGS 
User Click-through data log contains data 

about the interactions between users and Web search 

engines. It is one of the most extensive (yet indirect) 
surveys of user experience. For researchers it helps to 

understand human interaction with IR results. The 

user click through logs contains all the user actions. It 

contains the session id, query term, position of the 
URL, click sequence and the URL.  

 

FEEDBACK SESSIONS 
The feedback sessions is discovered from 

each and every session from the user click through 

logs. The feedback sessions consists of the URLs that 

users visited and unvisited.  
Using the click sequence, the order in which 

the URLs are visited by the users the feedback 

sessions are generated. The feedback sessions 
consists of URLs that contains the URLs from first 

URL and up to the last visited URL. The feedback 

session is based on the users browsing actions that are 
stored in user click through logs according to the 

particular query.  

 
Fig. 2 Framework of our approach 

IV. EXISTING SYSTEM 

We define user search goals as the 
information on different aspects of a query that user 

groups want to obtain. Information need is a user’s 

particular desire to obtain information to satisfy 

his/her need. User search goals can be considered as 
the clusters of information needs for a query. The 

inference and analysis of user search goals can have a 

lot of advantages in improving search engine 
relevance and user experience. 

 

DISADVANTAGES OF EXISTING SYSTEM: 
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What users care about varies a lot for 

different queries, finding suitable predefined search 
goal classes is very difficult and impractical. 

Analyzing the clicked URLs directly from 

user click-through logs to organize search results. 

However, this method has limitations since the 
number of different clicked URLs of a query may be 

small. Since user feedback is not considered, many 

noisy search results that are not clicked by any users 
may be analyzed as well. Therefore, this kind of 

methods cannot infer user search goals precisely. 

Only identifies whether a pair of queries 
belongs to the same goal or mission and does not care 

what the goal is in detail. 

 

V. PROPOSED SYSTEM 
In this paper, we aim at discovering the 

number of diverse user search goals for a query and 

depicting each goal with some keywords 
automatically.  

We first propose a novel approach to infer 

user search goals for a query by clustering our 

proposed feedback sessions. Then, we propose a 
novel optimization method to map feedback sessions 

to pseudo-documents which can efficiently reflect 

user information needs. At last, we cluster these 
pseudo documents to infer user search goals and 

depict them with some keywords. 

 

ADVANTAGES OF PROPOSED SYSTEM: 

To sum up, our work has three major 

contributions as follows: 

We propose a framework to infer different 
user search goals for a query by clustering feedback 

sessions. We demonstrate that clustering feedback 

sessions is more efficient than clustering search 
results or clicked URLs directly. Moreover, the 

distributions of different user search goals can be 

obtained conveniently after feedback sessions are 
clustered. 

We propose a novel optimization method to 

combine the enriched URLs in a feedback session to 

form a pseudo-document, which can effectively 
reflect the information need of a user. Thus, we can 

tell what the user search goals are in detail. 

We propose a new criterion CAP to evaluate 
the performance of user search goal inference based 

on restructuring web search results. Thus, we can 

determine the number of user search goals for a 

query. 
 

PSEUDO DOCUMENTS 

The pseudo documents are not the legitimate 
documents. The URLs in the feedback sessions are 

enriched by some format. The URLs are formatted by 

removing the stop words and the stemming words. It 

is the icon of showing the information about the 

whole document by some keywords.  
The documents are created by the number of 

occurrences of the keywords. The keywords which 

are having the more frequency are grouped together. 

The pseudo documents contain the keywords that are 
retrieved from the URLs in the feedback sessions.  

Using the Meta tag information the URLs are 

enriched. The Meta tag contains the most important 
keywords about the entire document information. 

 

VI. CLUSTERING OF PSEUDO DOCUMENTS 
Inferred user search goals from the pseudo 

documents by using clustering algorithm. The fuzzy 

self- constructing is used for the clustering of similar 

pseudo documents. The similarities of the keywords 
are grouped together and form the user search goals. 

Fuzzy clustering is a class of algorithms for cluster 

analysis in which the allocation of data points to 
clusters is not "hard" (all-or-nothing) but "fuzzy" in 

the same sense as fuzzy logic. Data clustering is the 

process of dividing data elements into classes or 

clusters so that items in the same class are as similar 
as possible, and items in different classes are as 

dissimilar as possible.  

The FCM algorithm attempts to partition a 
finite collection of n elements into a collection of c 

fuzzy clusters with respect to some given criterion. 

Like the k- means algorithm, the FCM aims to 
minimize an objective function. For clustering of 

pseudo documents, the similarity of the documents is 

clustered using the fuzzy clustering. The same users 

in the same session have different goals at different 
times.  

It is inappropriate to capture such 

overlapping interests of the users in crisp clusters. 
The fuzzy is used to discover different search goals. 

The similarity of the cluster is based on the centroid 

values. The search goals having least precision in one 
cluster may have to appear in another cluster with 

high precision. So discover different search goals for 

the users, the fuzzy clustering is used. The clusters 

are very informative and they are stored as the user 
search goals.  

 

VII. LABELING THE CLUSTERS 
A label will be generated to describe what 

each cluster is about. A user can then view the labels 

to decide which clusters to look into. The best cluster 

will have the high precision. Generate more meaning 
full cluster labels using the past keywords that are 

given by the users during the search. The keywords 

are derived from the user search logs.  
Assuming that query words entered by users 

in the past that are associated with the current query 

can provide meaningful descriptions of the distinct 
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aspects. Thus they can be better labels than those 

extracted from the ordinary contents of search results. 

 

 

 

USER SEARCH GOALS 
The clustering of pseudo-documents by fuzzy 

self-constructing clustering algorithm, which is 

simple and effective. Since we do not know the exact 
number of user search goals for each query. After 

clustering all the pseudo-documents,  

 

VIII. EVALUATIONOF RESTRUCTURE 

SEARCH RESULTS 

The evaluation of user search goals can be 

done using the CAP (CLASSIFIED AVERAGE 
PRECISION). The classified average precision is the 

calculation of precision of documents. Because from 

user click-through logs, we can get implicit relevance 
feedbacks, namely “clicked” means relevant and 

“unclicked” means irrelevant.  

A possible evaluation criterion is the average 

precision (AP) which evaluates according to user 
implicit feedbacks. AP is the average of precisions 

computed at the point of each relevant document in 

the ranked sequence. VAP is the voted average 
precision which can be used for grouping the 

dissimilar documents for the particular user query 

search.  
Risk is the mapping of similar and dissimilar 

documents for the particular user query. If there is a 

similarity then the mapping value is 0 and if there is 

no similarity between VAP and risk then the mapping 
value is 1.  

 

 
 

IX. EXPERIMENTAL RESULTS 

In this section, we will show experiments of 

our proposed algorithm. The data set that we used is 
based on the clickthroughlogs 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 

implemented 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 _ in (10). When clustering 
feedback sessions of a query, we try five 

differentKð1; 2; . . . ; 5Þ in K-means clustering.  

Then, we restructure the search results 
according to the inferred user search goals and 

evaluate the performance by CAP, respectively. At 

last, we select K with the highest CAP. Before 

computing CAP, we need to determine _ in (10). 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 _ to make CAP the 

highest when K in K-means accord with what we 

expected for most queries. Based on the above 
process, the optimal _ is from 0.6 to 0.8 for the 20 

queries. The mean and the variance of the optimal _ 

are 0.697 and 0.005, respectively. Thus, we set _ to 
be  

 
0.7. Moreover, we use another 20 queries to compute 

CAP with the optimal _ (0.7) and the result shows 

that it is proper to set _ to be 0.7. In the following, we 
will first give intuitive results of discovering 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 methods in restructuring 

web search results.  

 

X. SREEN SHOTS 
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XI. CONCLUSION 
In this paper, a novel approach has been 

proposed to infer user search goals for a query by 

clustering its feedback sessions represented by 

pseudo-documents.  
First, we introduce feedback sessions to be 

analyzed to infer user search goals rather than search 

results or clicked URLs. Both the clicked URLs and 
the unclicked ones before the last click are considered 

as user implicit feedbacks and taken into account to 

construct feedback sessions. Therefore, feedback 
sessions can reflect user information needs more 

efficiently.  

Second, we map feedback sessions to pseudo 

documents to approximate goal texts in user minds. 
The pseudo-documents can enrich the URLs with 

additional textual contents including the titles and 

snippets. Based on these pseudo-documents, user 
search goals can then be discovered and depicted with 

some keywords.  

Finally, a new criterion CAP is formulated to 
evaluate the performance of user search goal 

inference. Experimental results on user click-through 

logs from a commercial search engine demonstrate 

the effectiveness of our proposed methods. The 
complexity of our approach is low and our approach 

can be used in reality easily.  

For each query, the running time depends on 
the number of feedback sessions. However, the 

dimension of Ffs in (3) and (5) is not very high. 

Therefore, the running time is usually short. In 
reality, our approach can discover user search goals 

for some popular queries offline at first.  

Then, when users submit one of the queries, 

the search engine can return the results that are 
categorized into different groups according to user 

search goals online. Thus, users can find what they 

want conveniently.   
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