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Abstract- The information on the web is growing dramatically. Without a recommendation system, the users 
may spend lots of time on the web in finding the information they are interested in. The rapid growth of internet 
has pushed the research and development of web usage mining even more into focus. Analyzing user’s web log 
data and extracting their interests are important and challenging research topics of web usage mining. User’s 
web watching behaviors can be regarded as a graph since visited Web sites and entered search keywords are 
connected with each other in a time sequence. In this paper we present a novel approach of extracting user’s 
interests from Web Log using k-means,fuzzy and BiSecting Algorithms. We produce the performance of user 
search goals based on “Classified Average Precision(CAP)”.  
   

 
I.  INTRODUCTION 
 
Web mining - is the application of data mining 
techniques to discover patterns from the Web. 
According to analysis targets, web mining can be 
divided into three different types, which are Web 
usage mining, Web content mining and Web structure 
mining. Web usage mining is the process of 
extracting useful information from server logs i.e. 
users history. Web usage mining is the process of 
finding out what users are looking for on internet. 
Some users might be looking at only textual data, 
whereas some others might be interested in 
multimedia data. This technology is basically 
concentrated upon the use of the web technologies 
which could help for betterment. Web structure 
mining is the process of using graph theory to analyze 
the node and connection structure of a web site. 
According to the type of web structural data, web 
structure mining can be divided a into two kinds: 
1. Extracting patterns from hyperlinks in the web: a 
hyperlink is a structural component that connects the 
web page to a different location. 
2. Mining the document structure: analysis of the 
tree-like structure of page structures to describe 
HTML or XML tag usage. Web content mining is the 
mining, extraction and integration of useful data, 
information and knowledge from Web page contents. 
The heterogeneity and the lack of structure that 
permeates much of the ever expanding information 
sources on the World Wide Web, such as hypertext 
documents, makes automated discovery, 
organization, and search and indexing tools of the 
Internet and the World Wide Web We design our 
group analysis and publishing search logs with 
privacy related web mining. Search engine companies 
collect the database of intentions, the histories of their 
user’s search queries. These search logs are a gold 
mine for researchers.  

 

 
Fig 1: Architecture showing Web Mining Activities 

 
Search engines play a crucial role in the navigation 
through the vastness of the Web. Today’s search 
engines do not just collect and index web pages, they 
also collect and mine information about their users. 
They store the queries, clicks, IP-addresses, and other 
information about the interactions with users in what 
is called a search log .Search logs contain valuable  
information that search engines use to tailor their 
services better to their user’s needs. They enable the 
discovery of trends, patterns, and anomalies in the 
search behavior of users, and they can be used in the 
development and testing of new algorithms to 
improve search performance and quality. Scientists 
all around the world would like to tap this gold mine 
for their own research search engine companies, 
however, do not release them because they contain 
sensitive information about their users, for example 
searches for diseases, lifestyle  choices, personal 
tastes, and political affiliations.  In this project to 
propose a novel approach to infer the user search 
goals by analyzing the search engine query logs. This 
approach to infer user search goals for a query by 
clustering our proposed user clicks. The User session 
is defined as the series of both clicked and unclicked 
URLs and ends with the last URL that was clicked in 
a session from user click-through logs. 
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In the early studies on personalized service, user's 
interest modeling techniques were not paid much 
attention to as what they are deserved. An amount of 
researches focused on personalized service to achieve 
the specific technology, such as the recommended 
technology, information retrieval, user clustering 
technology, but user modeling techniques are rarely 
mentioned. However, with the development and in 
depth study of personalized service, researchers 
gradually realize that the quality of personalized 
service not only depends on the specific 
recommendation technology, search technology, but 
also relies on user's preferences and other 
characteristics of interest, description of its 
computable, while the latter is particularly important. 
Therefore, in recent years, the user modeling 
techniques are separated from specific forms of 
personalization and serve as a basis technology 
research of personalized service Several researchers 
have presented their methods of building an implicit 
user interest model. In literature   the user model was 
build according to the types of users with sample 
documents, through studying characteristics, types of 
paragraphs and the ability of classifying. Literature 
proposes a method based on multiple instances, 
which is combining more the user's information of 
interest to describe the user model together. A fine-
grained client side user modeling method is proposed 
in literature. 
In the last decade, many web personalization systems 
have been built based on different approaches. No 
matter what kind of approach they use, their data can 
be divided into two categories: usage data (the user's 
navigational behavior) and the user's profile data. 
Based on mining these data, the existing systems give 
the user a list of web pages that he or she might be 
interested in. None of them give the user a list of 
interested domains. The reason is interests extracting 
models of these systems only extract a list of web 
pages that the user is interested in, but don't extract a 
list of interested domains. 
 
II. STUDY OF PROJECT 
 
A Web is a collection of inter-related files on one or 
more Web servers. Web mining is the application of 
data mining technique it is used extract a knowledge 
from Web data. Web data is Web content data (text, 
image, record), Web structure data (hyperlinks, logs) 
and Web usage data (http logs, app server logs). In 
this paper we use the Web usage mining data. 
Discovery of meaningful patterns from data generated 
by client-server transactions on one or more Web 
localities. Analyzing and exploring regularities in 
Weblog records (consist of URL’s, time interval, 
click sequence and etc) for electronic commerce, 
enhance the quality and delivery of internet 
information services to the end user, and improve 
Web server system performance. A Web server 
usually registers a log entry, or Weblog entry, for 

every access of a Web page. It includes the URL 
requested the IP address from which the request 
originated, and a timestamp. Based on the Weblog 
records. We have to construct the feedback session. 
Because Weblog data provide information about what 
kind of users will access what kind of Web pages. 
This session consist of RL’s and click sequence and it 
focus on user search goals. Only using a feedback 
session we do not understand the user search goals 
exactly. Based on the feedback session construct the 
pseudo document for analyzing the accurate result. 
This pseudo document consist of keywords of URL’s 
in the feedback session. This is called as enriched 
URL’s. The enriched URL’s are clustered and form a 
pseudo document. Clustering is the process of 
grouping the data into classes or clusters, so that 
objects within a cluster have a high similarity in 
comparison to one another but are very dissimilar to 
object in other clusters. After constructing the pseudo 
document the Web search results are restructured 
based on the documents collection detail. 
 
The rest of the paper is organized as follows:  
session 2 defines the detail about Web usage mining, 
session 3 defines the techniques like classification 
and prediction, and clustering,  
session 4 is detail about the related work,   
session 5 is about comparison method   
session 6 about conclusion of this paper. 
 
III. CLASSIFICATION, PREDICTION AND 
CLUSTERING 
 
The process of grouping a set of physical or abstract 
objects into classes of similar objects is called 
clustering. A cluster is a collection of data objects 
that are similar to one another within the same cluster 
and are dissimilar to the objects in other cluster. 
Dissimilarities are assessed based on the attribute 
values describing theobjects, often, distance measures 
are used. In this paper we use k-means clustering 
technique for constructing pseudo documents. K-
means clustering is a centroid based technique. 
Classification and prediction are two forms of data 
analysis that be used to extract models describing 
important data classes or to predict future data trends. 
Such analysis can help provide us with a better 
understanding of the data at large whereas 
classification predicts categorical labels, prediction 
models continuous-valued functions. It uses the 
preprocessing technique such as data cleaning, 
relevance analysis, data transformation and reduction. 
It provides the accuracy, scalability, robustness, 
speed and interpretability.  Learn interesting aspects 
of queries by 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.  
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Fig.2. The examples of the different user search goals and their 

distributions for the query “the sun” by our experiment. 
 
IV. RELATED WORK 
 
A. Automatic Identification of User Goals in Web 
Search Based on the Web query assigned by the 
user’s analysis the goal, the goal identification is used 
to improve quality of search results. In existing 
system with use the manual query log investigation to 
identify the goals. In proposed system use automatic 
goal identification process. The human-subject study 
strongly indicates the automatic query goal 
identification. It can use two tasks like as past user 
click behavior and anchor link distribution for goal 
identification combining these two tasks can identify 
90% goal accurately.  
 
B. Query-Sets: Using Implicit Feedback and Query 
Patterns to Organize Web Documents 
 
Document representation model (DRM) is based on 
the implicit user feedback. Implicit user feedback is 
mean that the feedback from weblog. Document 
representation model 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 labeling obtained from search engine 
queries. Users are motivated for document 
representation. Based on the clicked queries the term 
provide the better choice of feature from the user’s 
point of view. This model represent the frequency 
query patterns called as query set model. The query 
set model reduces the 90% the number of features 
needed for represent the set of documents, then 
improve 90% the quality of results.  
 
C. Learn from Web Search Logs to Organize Search 
Results 
Search results of the effective organization are critical 
to improve the utility of the search engine. Clustering 
the search results is the best way to organize the 
search results. Use the clustering of search results 
users finds the document quickly. There are two 
faults of this approach are: 1.The clusters do not 
depends on the interesting aspects of users. 2. The 
cluster labels are not informative, so that the 
identification 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 to this method 
produce the better organization results and 
meaningful labels. The most common strategy of 
presenting search results is a simple ranked list. 
Search engine logs record the activities of web users, 
which reflect the actual user’s needs or interests when 
conducting web search. Search engine logs are 
separated by sessions. A session includes a single 
query and all the URLs that a user clicked after 
issuing the query. 
 
D. .Learning Query Intent from Regularized Click 
Graphs Improve the query intent classifier using a 
click graphs, this method is critical for vertical and 
general purpose search services offered by user 
interface. In existing they use query classification for 
improving feature representation of queries. In 
proposed we focus on completely orthogonal 
approach for enriching feature representation. The 
main objective is to increasing the amounts of 
training data using semi-supervised learning with 
click graphs. Based on the click graph we understand 
the unlabeled queries from those of labeled ones. 
Moreover we regularize the learning with click 
graphs using content based classification to avoid 
theerror labels. We define the effectiveness of our 
algorithms using two different application (product 
intent and job intent classification). Using this both 
applications weexpands the training data and leading 
to improvements in classification performance. An 
additionally finding the large amount of training data 
based and classifiers using query words as features.  
 
E. Generating Query Substitutions 
Query substitution generates the 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 through pseudo-relevance 
feedback this is cost and lead to aimless process. The 
query relaxation through Boolean or TF-IDF 
retrieval, this reduces the specificity.  
 
F. Varying Approaches to Topical Web Query 
Classification Web queries are classified based on the 
behaviors or some similarities. This classification of 
query improving retrieval effectiveness and 
efficiently. The query is used to retrieving a 
document before or after a query classification. We 
examine two previously unaddressed issues in query 
classification: 1.pre vs. post-retrieval classification, 
effectiveness and the effect of training explicitly from 
classified queries vs. bridging a classifier trained 
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using a document taxonomy, 2.Bridging classifier 
maps the document taxonomy onto query 
classification problem and it provide sufficient 
training data. We find that training classifier 
explicitly from manually classified queries to the 
bridged classifier by 48% in F1 score. The pre-
retrieval classifier is 11% worse than bridged 
classifier. It requires snippets from retrieved 
documents.  
 
G. Context-Aware Query Suggestion by Mining 
Click-Through and Session Data QS Plays an 
important role in improving the usability of search 
engine. In existing QS by mining query patterns from 
search logs, none of them are context aware. 
In this paper the context in QS consist of two steps 
like  
1. In offline process the learning step is used to 
address the data, queries are converted into concepts 
by a technique called clustering, a click through 
bipartite. Based on session data a sequence suffix tree 
is constructed for the QS model.  
2. In online process the query suggestion is used to 
capture the user search results by mapping with the 
query sequence submitted by the user. This approach 
provides to the user in a context-aware manner. It is 
also called as Context-Aware Concept-Based 
Approach (CACBA) 
 
IV.ALGORITHM STUDY 
 
Fig. 2 shows the framework of our approach. Our 
framework consists of two parts divided by the 
dashed line. In the upper part, all the feedback 
sessions of a query are first extracted from user click-
through logs and mapped to pseudo-documents. 
Then, user search goals are inferred by clustering 
these pseudo-documents and depicted with some 
keywords. Since do not know the exact number of 
user search goals in advance, several different values 
are tried and the optimal value will be determined by 
the feedback from the bottom part. In the bottom part, 
the original search results are restructured based on 
the user search goals inferred from the upper part.  
 

 
Fig. 3. The framework of  approach. 

V. REPRESENTATION OF FEEDBACK 
SESSIONS 
 
A. Feedback Sessions 
Generally, a session for web search is a series of 
successive queries to satisfy a single information 
need and some clicked search results. In this paper, 
we focus on inferring user search goals for a 
particular query. Therefore, the single session 
containing only one query is introduced, which 
distinguishes from the conventional session. 
Meanwhile, the feedback session in this paper is 
based on a single session, although it can be extended 
to the whole session. 
The proposed 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. 
Fig. 3 shows an example of a feedback session and a 
single session. In Fig. 3, the left part lists 10 search 
results of the query “the sun” and the right part is a 
user’s click sequence where “0” means “unclicked.” 
The single session includes all the 10 URLs in Fig. 3, 
while the feedback session only includes the seven 
URLs in the rectangular box. The seven URLs consist 
of three clicked URLs and four unclicked URLs in 
this example. Moreover, there are plenty of diverse 
feedback sessions in user click-through logs. 
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 
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Fig. 4. A feedback session in a single session. “0” in click 

sequence means “unclicked.” All the 10 URLs construct a 
single session. The URLs in the rectangular box construct a 

feedback session. 
 
B. Map Feedback Sessions to Pseudo-Documents 
Building of a pseudo-document includes two steps. 
They are described in the following: 
1) Representing the URLs in the feedback session: 
In the first step, we first enrich the URLs with 
additional textual contents by extracting the titles and 
snippets of the returned URLs appearing in the 
feedback session. In this way, each URL in a 
feedback session is represented by a small text 
paragraph that consists of its title and snippet. Then, 
some textual processes are implemented to those text 
paragraphs, such as transforming all the letters to 
lowercases, stemming and removing stop words. 
Finally, each URL’s title and snippet are represented 
by a Term Frequency-Inverse Document Frequency 
(TF-IDF) vector [1], respectively, as in 

 
Where Tui and Sui are the TF-IDF vectors of the 
URL’s title and snippet, respectively. ui means the ith 
URL in the feedback session. And 휔 (푗 = 1,2, …푛)  
is the jth term appearing in the enriched URLs. Here, 
a “term” is defined as a word or a number in the 
dictionary of document collections. 푡 and 푠  
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, we represent the enriched URL by the 
weighted sum of Tui  and Sui , namely 

 
where 푭 means the feature representation of the ith 
URL in the feedback session, and 휔푡	and 휔푠 are the 
weights of the titles and the snippets, respectively. 
We set 휔푠 to be 1 at first. Then, we stipulate that the 
titles should be more significant than the snippets. 
Therefore, the weight of the titles should be higher 
and we set 휔푡 to be 2 in this paper. We also tried to 
set 휔푡 to be 1.5, the results were similar. Based on 
(II), the feature representation of the URLs in the 
feedback session can be obtained. 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. In our 
case, each term of Fui (i.e., fwj ) indicates the 
importance of a term in the  ith  URL. 
 

Fig.5. Illustration for mapping feedback sessions to pseudo-
documents 

 
2) Forming pseudo-document based on URL 
representations: In order to obtain the feature 
representation of a feedback session, we propose an 
optimization method to combine both clicked and 
unclicked URLs in the feedback session. Let Ffs be 
the feature representation of a feedback session, and 
ffsðwÞ be the value for the term w.   aFfs that the 
sum of the distances between Ffs andeach Fucm is 
minimized and the sum of the distances between Ffs 
and each Fucl is maximized. Based on the assumption 
that the terms in the vectors are independent, perform 
optimization on each dimension independently, as 
shown in  

----------- (I) 

------ (II) 
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To cluster pseudo- documents K-means clustering is 
used which is very simple and effective. To check the 
optimal values of clustering we have an evaluation 
criterion.  The center point of a cluster is computed as 
the average of the vectors of all the pseudo-
documents in the cluster, as shown in 
 

 
 
where 푭 is the 푖th cluster’s center and 퐶 		is the 
number of the pseudo-documents in the 푖th cluster. 
푭 	is utilized to conclude the search goal of the 
푖th cluster. Finally, the terms with the highest values 
in the center points are used as the keywords to depict 
user search goals.  
 
The Fuzzy K-means algorithm is very similar to the 
K-means algorithm. This algorithm minimizes intra 
cluster variants as well, but as the same problems as 
K-means. Fuzzy K-means is soft K-means. Has been 
important tool for image processing in clustering 
objects in an image.  
 
Bisecting Algorithm 
 
For Bisecting algorithm you must cluster documents 
using K-means algorithm and then on the result of k-
means algorithm you can apply bisecting algorithm. 
Read following bisecting steps. The idea is iteratively 
splitting your cloud of points in 2 parts. In other 
words, you build a random binary tree where each 
splitting (a node with two children) corresponds to 
splitting the points of your cloud in You begin with a 
cloud of points. 
 

 Compute its centroid (barycenter) w 
 Select randomly a point cL among the points 

of the cloud 
 Construct point cR as the symmetric point of 

cL when compared to w (the segment cL->w 
is the same as w->cR) 

 Separate the points of your cloud in two, the 
ones closest 

 to cR belong to the subcloud R, and the ones 
closest to cL 

 belongs to the subcloud L 
 Reiterate for the subclouds R and L 

 
VI. EXPERMENTAL RESULTS 
 
A. Object Evaluation and Comparison 
This section gives the objective evaluation of our 
search goal inference method and the comparison 
with other two methods. 

----(VII) 
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TABLE 1: Abstracted Keywords Used to Depict User Search 

Goals for Some Ambiguous Queries 
 
Three methods are compared. They are described as 
follows: 
 Method I: Fuzzy K-means clusters the top 100 

search results to infer user search goals [6], [20]. 
First, we program to automatically submit the 
queries to the search engine again and crawl the 
top 100 search results including their titles and 
snippets for each query. Then, each search result 
is mapped to a feature vector according to (1) 
and (2). Finally,  cluster these 100 search results 
of a query to infer user search goals by Fuzzy  퐾-
means clustering and select the optimal 퐾based 
on CAP criterion. 

 Method II: Bisecting K-means clusters different 
clicked URLs directly. In user click-through 
logs, a query has a lot of different single 
sessions; however, the different clicked URLs 
may be few. First, we select these different 
clicked URLs for a query from user click through 
logs and enrich them with their titles and 
snippets as we do in our method. Then, each 
clicked URL is mapped to a feature vector 
according to (1) and (2). Finally, cluster these 
different clicked URLs directly to infer user 
search goals as we do in our method and  Method 
I. 

 The Proposed Method: FB K-means clusters 
feedback sessions to infer user search goals. 
In order to demonstrate that when inferring user 

search goals, clustering our proposed feedback 
sessions are more efficient than clustering search 
results and clicked URLs directly, we use the same 
framework and clustering method. The only 
difference is that the samples these three methods 
cluster are different. Note that in order to make the 
format of the data set suitable for Method I and 
Method II, 

Some data reorganization is performed to the 
data set. The performance evaluation and comparison 
are based on the restructuring web search results.  
           

 Table 3 represents the mean average VAP, Risk, and 
CAP of these 100 queries. It turns out that our 
proposed method has the highest mean average CAP, 
which is significantly higher than the other two 
methods by 36.2 and 14.6 percent. Statistically, our 
method is better than Method I for 100 percent 
queries in these 100 queries and better than Method II 
for 88 percent queries. 

 
                          
 

TABLE 2: CAP Comparison of Three Methods for 
1,720 Queries 

 

 
Fig. 6. Comparison of three methods for 100 most ambiguous 
queries. Each point represents the average Risk and VAP of a 
query when evaluating the performance of restructuring the 

search results 
 

 
Fig. 7. The chart of CAP comparison of three methods for 100 

most ambiguous queries. 
 

 
TABLE 3: CAP Comparison of Three Methods for 
100 Most Ambiguous Queries by feedback sessions 
brings the information of user goal distribution to the 
new samples. For instance, most URLs in the search 
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results of the query “the sun” are about the sun in 
nature while most feedback sessions are about the 
newspaper. Therefore, the introduction of feedback 
sessions provides a more reasonable way for 
clustering. 
 
CONCLUSION 
 
As the Web and its usage continues to grow, so grows 
the opportunity to analyze Web data and extract all 
manner of useful knowledge from it. The past five 
years have seen the emergence of Web mining as a 
rapidly growing area, due to the efforts of the 
research community as well as various organizations 
that are practicing it. In this paper, we propose a 
novel approach for user search goals using feedback 
session and pseudo document. First we construct a 
feedback session to analysis the user search goalfrom 
the Weblog record. It cannot provide the accurate 
result. So that we can introduce the pseudo document 
to provide the accurate results. Based on the pseudo 
document we have to restructure the Web search 
results.  
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