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Abstract - The Search engine is the most important applications 

on today’s Internet. The inference and analysis of user search 

goals for a query can be very useful in improving search engine 

relevance and user experience. A novel approach is used to infer 

the user search goals by analyzing the user click through logs. 

For broad topic and ambiguous query, different users have the 

different search goals when they submit the same query. So we 

first propose a framework to find out different user search goals 

for a query by clustering the proposed feedback sessions. 

Feedback sessions are constructed from user click-through data 

and can efficiently reflect the information needs of users. Then a 

novel approach is used to generate the pseudo documents by 

considering the feedback sessions. The pseudo-documents are 

clustered using the bisecting k-means algorithm to reorganize the 

search results. Finally we use a new method called “Classified 

Average Precision (CAP)” is proposed in future to evaluate the 

performance of inferring user search goals.  
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I. INTRODUCTION 

orld Wide Web is popular and interactive and has 

become an important source of information and 

services. Extraction of information from Web data has 

become more popular and so Web mining has attracted lots of 

attention in recent times. Web mining is the process of 

discovering knowledge such as patterns and relations from 

Web data. In Web search users submit queries to the search 

engines to get relevant information. Users seeking information 

of interest traverse from one object via links to another. 

Understanding the user access patterns will not only help to 

improve system design, but also leads to better marketing 

decision. 

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 the 

user can easily select the needed information by navigating 

through the result pages link. This strategy worked well in 

earlier because number of resources available for user request 

is limited. As Internet era increases, sharing of resource also 

increases and this leads to improvement in search engine 

results. 

However, sometimes queries may not exactly represent 

what they want since the keywords may be polysemous or 

cover a broad topic and users tend to formulate short queries 

rather than to take the trouble of constructing long queries. 

For example, when the query “the jaguar” is submitted to a 

search engine, some users want to find the animal jaguar, 

while some others want to know jaguar car. 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. It is used to restructure web search results 

according to user search goals by grouping the search results 

with the same search goal. Then the user search goals 

represented by some keywords can be used in query 

recommendation; thus, the suggested queries can help users to 

form their queries more precisely. Finally, the distribution of 

user search goals can also be useful in applications such as 

reranking Web search results that contain different user search 

goals. 

II. RELATED WORK 

 U. Lee, Z. Liu and J. Cho [1] proposed a method for 

automatic identification of user goals in web search. By 

analyzing the user‟s query, the quality of search results can be 

improved. In existing system, manual query log investigation 

was used to identify the goals. In proposed system, they used 

automatic goal identification process. It can use two tasks like 

as past user click behaviour and anchor link distribution for 

goal identification combining these two tasks can identify 

90% goal accurately. The past user click behaviour 

information may be small which cannot produce efficient 

search results. 

 R.. Jones, B. Rey, O. Madani and W. Greiner [2] 

proposed a method of generating query substitution of new 

query to replace the user‟s original query. This technique uses 

modification based on query substitution. The new queries 

and the terms are closely related to the original queries and the 

terms. Query substitution is contrast with query expansion and 

query relaxation. The query expansion is through pseudo-

relevance feedback but it is cost and lead to aimless process. 

The query relaxation is through Boolean or TF-IDF (Term 

Frequency-Inverse Document Frequency) retrieval and this 

reduces the specificity. The technique increases the coverage 

and effectiveness in the setting up of query-candidate pair but 

lacks in the machine translation technique. 
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 D. Shen, J. Sun, Q. Yang, and Z. Chen [3] proposed a 

method of Web Query Classification. Web query 

classification aims to classify Web user‟s queries which are 

often short and ambiguous into a set of target categories. In 

this approach, the author first builds a bridging classifier on an 

intermediate taxonomy in an offline mode. This classifier is 

then used in an online mode to map user queries to the target 

categories by means of intermediate taxonomy. A major 

innovation is that by leveraging the similarity distribution 

over the intermediate taxonomy, the user do not need to 

retrain a new classifier for each new set of target categories 

and therefore the bridging classifier needs to be trained only 

once. In addition, the user introduce category selection as a 

new method for narrowing down the scope of the intermediate 

taxonomy based on which the user classify the queries. 

Category selection can improve both efficiency and 

effectiveness of the online classification. 

X. Wang and C.X Zhai [4] proposed a method to organize 

search results from web search logs. Clustering the search 

results is the best way to organize the search results. By 

clustering the search results users finds the document quickly. 

There are two faults for these approaches are: 1. The clusters 

do not depend on the interesting aspects of users. 2. The 

cluster labels are not informative, so identify of right clusters 

is difficult. The reasons are 1. Labels are not meaningful and 

2. Labels are not informative. The solution of the faults in the 

proposed are: 1. Learning “interesting aspects” from web 

search logs and organizing search results. 2. Informative 

cluster labels are generated using query words used by the 

users. Evaluation of the method is based on commercial 

search engine log data. Compared with traditional method to 

this method produce the better organization results and 

meaningful labels. 

 B. Poblete and B.Y Ricardo [5] proposed a method of 

Document Representation Model (DRM) which is based on 

the implicit user feedback. Implicit user feedback means the 

feedback from weblog. DRM is obtained from search engine 

queries. The main objective of this DRM is to achieve the 

better results using non-supervised tasks such as clustering 

and labelling obtained from search engine queries. Users are 

motivated for document representation. Based on the clicked 

queries the term provides the better choice of feature from the 

user‟s view. This model represents the frequency query 

patterns called as query set model. The query set model 

lessens the 90% the numbers of features needed for represents 

the set of documents and then improve 90% the quality of 

results. 

D. Beeferman and A. Berger [6] proposed a technique for 

mining a collection of user transactions with an Internet 

search engine to discover clusters of similar queries and 

similar URLs. The information the user exploit is click 

through data. The clickthrough data contains each record 

consists of a user‟s query to a search engine with the URLs 

which the user selected from the candidates offered by the 

search engine. By viewing this dataset as a bipartite graph, 

with the vertices on one side corresponding to queries and on 

the other side to URLs, one can apply an agglomerative 

clustering algorithm to the graph‟s vertices to identify related 

queries and URLs. One noteworthy feature of the proposed 

algorithm is that it is content-ignorant-the algorithm makes no 

use of the actual content of the queries or URLs, but only how 

they co-occur within the click through data. It describes how 

to enlist the discovered clusters to assist users in web search 

and measure the effectiveness of the discovered clusters in the 

Lycos search engine. 

III. PROPOSED METHOD 

The proposed system is divided into four modules 

a. Implementation of Search Engine. 

b. Representation of feedback sessions 

c. Mapping feedback session to pseudo-documents 

d. Inferring user search goals by clustering pseudo-

documents 

A. Implementation of Search Engine 

The Search engine environment can be created using by 

the integration of Apache Nutch and Apache Solr. 

1) Apache Nutch 

Apache Nutch is an open source Web crawler written 

in Java. It is used to find Web page hyperlinks in an 

automated manner, reduce lots of maintenance work, for 

example checking broken links, and create a copy of all the 

visited pages for searching over. The crawler system is driven 

by the Nutch crawl tool to build and maintain several types of 

data structures, including the web database, a set of segments, 

and the index. 

2) Apache Solr 

Apache Solr is a fast open-source Java search server. 

Solr enables you to easily create search engines which 

searches websites, databases and files. Its major features 

include full-text search, hit highlighting, faceted search, 

dynamic clustering, database integration, and rich document 

(e.g., Word, PDF) handling. It runs as a standalone full-text 

search server within a servlet container such as Apache 

Tomcat or Jetty. 

 

Fig. 1 Architecture of Apache Nutch and Apache Solr 

http://lucene.apache.org/solr
http://en.wikipedia.org/wiki/Full_text_search
http://en.wikipedia.org/wiki/Faceted_search
http://en.wikipedia.org/wiki/Servlet
http://en.wikipedia.org/wiki/Apache_Tomcat
http://en.wikipedia.org/wiki/Apache_Tomcat
http://en.wikipedia.org/wiki/Jetty_%28web_server%29
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3) Integration of Apache Nutch and Apache Solr 

The contents of the index are crawl to Solr, by execute the 

command in the the Nutch installed package runtime \ local 

path indexing: bin / nutch solrindex http://localhost:8983/solr/ 

crawl/crawldb -linkdb crawl/linkdb crawl/segments/*  

B. Representation of Feedback Sessions 

 The feedback session consists of both clicked and 

unclicked URLs and ends with the last URL that was clicked 

in a single session. It is motivated that before the last click, all 

the URLs have been scanned and evaluated by users. 

Therefore besides the clicked URLs, the unclicked ones 

before the last click should be a part of the user feedbacks. 

The clicked URLs tell about the users need and the unclicked 

URLs reflect the users do not care about. It should be noted 

that the unclicked URLs after the last clicked URL should not 

be included into the feedback sessions since it is not certain 

whether they are scanned or not. 

TABLE I 

REPRESENTATION OF FEEDBACK SESSION IN A SINGLE SESSION 

FOR THE QUERY “SUN” 

SEARCH RESULTS 
CLICK 

SEQUENCE 

http://www.sunnetwork.in/ 0 

http://en.wikipedia.org/wiki/Sun 1 

http://www.sunpictures.in/ 2 

http://en.wikipedia.org/wiki/Sun_Micros

ystems 
0 

http://solarsystem.nasa.gov/planets/ 1 

http://www.thesun.it/ 1 

www.thesunmagazine.org/ 0 

www.nasa.gov/worldbook/sun_worldboo
k.html 

0 

 

 The Table 1 represents a feedback session and a single 

session for the query “sun”.0 in click sequence means 

unclicked and 1 means clicked. All the eight URLs construct a 

single session. The URLs in the rectangular box construct a 

feedback session. Therefore for inferring user search goals, it 

is more efficient to analyze the feedback sessions than to 

analyze the search results or clicked URLs directly.  

C. Mapping feedback session to pseudo-documents 

 Each URL in a feedback session is represented by a small 

text paragraph that consists of its title and snippet. Each 

URL‟s title and snippet are represented by a Term Frequency-

Inverse Document Frequency (TF-IDF) vector respectively, as 

in Equation 1 

 

 Tui   =  [tw1,tw2,…..,twn]
T                          

(1)
 

(4.1) 

         Sui   =  [sw1,sw2,….,swn]
T 

  

where Tui and  Sui are the TF-IDF vectors of the URL‟s title 

and snippet respectively. ui means that ith URL in the 

feedback session. And wj (j=1, 2,...n) is the jth term appearing 

in the enriched URLs. twj  and  swj  represent the TF-IDF value 

of the jth term in the URL‟s title and snippet respectively. 

Considering that URLs titles and snippets have different 

significances, represent the enriched URL by the weighted 

sum of and Tui  and  Sui , namely 

 

                        Fui   =
  

wt Tui  + ws Sui                                    (2) 

                                               =   [ fw1,fw2,......fwn]
T
 

 

where Fui  means the feature representation of the ith URL in 

the feedback session, and wt and ws are the weights of the 

titles and the snippets  respectively. It is worth noting that 

although Tui and Sui are TF-IDF features ,Fui is not a TF-IDF 

feature. This is because the normalized TF feature is relative 

to the documents and therefore it cannot be aggregated across 

documents.  

D. Inferring User Search Goals by Clustering   Pseudo-

Documents 

 Each feedback session is represented by a pseudo-

document and the feature representation of the pseudo-

document is Ffs. The similarity between two pseudo-

documents is computed as the cosine score of Ffsi  and Ffsj, as 

follows 

 

              Sim i,j  =       
  Ffsi .Ffsj   

(| Ffsi  || Ffsj ||)
                        (3) 

 

 The pseudo-documents are clustered using bisecting k-

means clustering algorithm. After clustering all the pseudo-

documents, each cluster can be considered as one user search 

goal. The exact number of user search goals for each query is 

not known, we set k to be five different values (i.e 1,2,...5). 

After clustering all the pseudo- documents each cluster can be 

considered as one user search goal.  

 

IV. PERFORMANCE AND RESULT ANALYSIS 

The dataset is generated by crawl the websites. Apache 

Nutch is the open source Java tool used to crawling the 

website. Apache Solr is the web server used to index the 

query term for the dataset generated by Nutch crawler. 

 

The result are analysed on various aspects such as title 

and snippet length, title and snippet weight, the number of the 

retrieved documents and depending upon the value of k. 

 

 

 

 

http://en.wikipedia.org/wiki/Sun
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TABLE II 

 COMPARING THE PARAMETER VALUE OF TITLE/SNIPPET 
LENGTH 

 

 Length of 

title/snippet 
value=100 

Length of title/snippet 

value=200 

Title 

weight=2 
Snippet 

weight=1 

  
Title 

weight=1.

5 
Snippet 

weight=1 

  
Title 
weight=1 

Snippet 

weight=1 

 
 

 From the Table 2, by using the various values for 

title/snippet length, the results are similar. Although the 

values for length are changed it does not concern the outcome 

result. The k-means algorithm uses the same level of cluster 

contamination for both the title and snippet. The meaningful 

cluster labels are produced by matching the frequent phrase 

not only in the title but also in the snippet.  

 By analysing the various values for the title and the 

snippet weight, the efficient result is obtained by keeping the 

weight of title as 2 and weight of snippet as 1 and also the 

irrelevant results are reduced. In order to find the correct 

values for k, k can assign the values from  k=1,2,...5 and set 

title weight to be 2 and snippet weight to be 1 and it can be 

analysed from the following Table 3 for the various different 

queries. 

TABLE III 

 COMPARISON OF K-VALUE WITH VARIOUS QUERIES 

K 

value 

Query sun Query earth 

K=2 

  

K=3 

  

K=4 

  

K=5 

  
 

 From the Table 3, with the value of k=3, optimum results 

are obtained. By keeping the value of k to 3 and weight of title 

and snippet as 2 and 1, the clustered results for various queries 

are shown in the Table 4 

 
TABLE IV 

COMPARISON OF VARIOUS QUERIES 

 

 Clustered documents  

Retrieved 
document 

count=80 

Query sun 

 

Retrieved 

document 

count=72 
Query earth 

 
Retrieved 

document 

count=10 
Query jaguar 

 
Retrieved 

document 

count=49 
Query planet 

 
 

 By analysing the various parameters for queries, irrelevant 

results are obtained. In query „jaguar‟ E-Type and DVD are 

considered as irrelevant results. These results can be reduced 

in the future by using the „Classified Average Precision‟. 
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V. CONCLUSION 

 The Search engine utility has been significantly hampered 

due to the ever increasing information overload. Clustering 

has been considered a promising alternative to ranked lists in 

improving search result organization. The inferred user search 

goals for an ambiguous query by clustering its feedback 

sessions. Since user feedback is not considered, many search 

results that are not clicked by any users may be analysed as 

well. 

 The feedback sessions are represented by pseudo-

documents and are used to restructure web search results. The 

feedback sessions to be analyzed to infer user search goals 

rather search results or clicked URLs. Therefore, feedback 

sessions reflect user information needs more efficiently. Each 

URL in feedback sessions is enriched with additional textual 

contents including the titles and snippets represented by the 

pseudo-documents. Based on the pseudo-documents, user 

search goals can then be discovered and depicted with some 

keywords. The pseudo-documents are clustered using the 

bisecting k-means clustering algorithm. The discovered 

clusters of query are used to assist users in web search. In 

future, it can be extended by using “Classified Average 

Precision (CAP)” to evaluate the performance of inferring 

user search goals. 
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