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ABSTRACT--Users over Internet make queries continuously for various kinds of information. Such 
information might be about various tasks and that is done through existing search engines. When queries are 
made by users continuously, over a period of time, the queries are plenty. The existing search engines 
organize such queries only in chronological order. However, when the quires are grouped together based on 
the relevancy that might be very useful to users as they can reuse queries with ease. Hwang et al. studied this 
problem recently and proposed mechanisms that help in grouping or organizing user search histories in 
useful fashion. This organization of user search histories can have various real time utilities such as result 
ranking, query alternations, query suggestions, sessionization and collaborative search. In this paper we 
implement algorithms that are used to group user search histories.  We built a web based prototype that 
demonstrates the proof of concept. The empirical results are encouraging.  
 
Index Terms--Search engine, search history, click graph, query grouping 
 

I. INTRODUCTION 

World Wide Web is rich in information as it 
accumulates vast data every day from various 
sources. As there is content of all walks of life, 
people make searches in order to get required 
information. Thus the search engines are playing a 
great role in obtaining required information. Search 
engines like AltaVista [1] and Yahoo [2] witness 
20% of navigational queries while other queries are 
transactional. Task oriented searches are made by 
users for their needs such as travelling, finances, 
purchases and so on. It is very common that users 
give input to search engines in the form of key words. 
Search engines take the queries as input and come up 
with results. The users can make queries that can be 
reused when they are organized well. At present the 
search engines organize the history of searches in 
hierarchical fashion and in chronological order. 
Figure 1 shows how the search engines organize 
queries.  

 

Fig.1 – Search history of a user organized by Google 

As shown in figure 1, it is evident that the Google is 
organizing search history of users in chronological 
order. Google kind of search engines is capable of 
organizing various search histories made by end 
users. However, the chronological order is not much 
useful to end users. They wanted to view the related 
queries together so that they can reuse queries. 
Moreover the search engines also have their own 
advantages when they are able to organize user 
search histories in different order based on relevancy. 
Figure 2 shows some queries that are available.  
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Fig. 2 – Search history of a user (excerpt from [3]) 
As seen in figure 2, it is evident that the queries are in 
chronological order. It can be organized into 
meaningful groups as shown in figure 3.  
 

 

Fig. 3 –Query Groups(excerpt from [3]) 
 
As shown in figure 3, it is evident that the related 
quires are grouped together. This will help users to 
reuse such queries easily. Besides, the search engines 
can make use of these lists for various operations 
such as sessionization, query processing, query 
modifications, collaborative Search and so on. This 
kind of approach is also followed in [4], [5] for 
session identification and in [6], [7] for query 
clustering. However, in this paper our work extends 
that in two ways. We use information from click 
graph and also query reformulation graph for 
capturing similarity in better way. We built a 
prototype web application to demonstrate the proof of 
concept.  
 
The remainder of this paper is organized into some 
sections. Section II presents review of literature. 
Section III provides the proposed approach for 
organizing user search histories. Section IV describes 

prototype implementation details. Section V presents 
experimental results while section VI concludes the 
paper.  
  

II. PRIOR WORKS 

Chronological order is the only way used earlier to 
organize user’s search histories. There might be 
queries that are related and may belong to single 
search task. Search tasks might be made up of many 
queries. IN [4] and [5] this has been explored. Binary 
classifier was used for exploiting text, time and query 
logs in order to organize queries. Similar search was 
made in [5]. The researcher in [4] has not given any 
provision for breaking queries into groups. Manual 
labeling is not required by our approach. Query 
fusion approach is required in some cases where 
random walk approach is used. This will also leads to 
personalization, query suggestions and 
sessionization. The “timeout threshold” approach was 
employed by many researchers as explored in [8], 
[9], [10], [11], [12], [13], and [14]. For grouping 
quires time is not good basis as the terms are 
overlapped in different times as explored in [11] and 
[15]. In [16] also refinement classes were studied for 
organizing search histories. Bayesian classifier was 
proved to be productive in such cases. In [17] query 
chains concept was explored that combines similar 
features and make use of thresholds.  
 
Query clustering is another approach to group queries 
together. Many researchers followed this [18], [19], 
[6], [7], and [20]. In [6] and [7], building Bipartite 
graph concept was explored for grouping. Click 
graphs were explored in [18] for the same. This will 
group queries from different users and group them in 
a meaningful way. In [21] and [3] ranking of results 
were improving using Markov random walk 
approach.  
 

III. PROPOSED FRAMEWORK 

The aim of proposed system is to organize users 
search histories more meaningfully. The search 
engines like Yahoo, Google, and Bing are organizing 
user search histories in chronological order. The end 
users are to view the history of queries 
chronologically or date wise. This may not be in the 
best interest of the users always. The reason behind it 
is that users wanted to reuse the queries that they 
have issued earlier. Thus it is useful to organize 
search histories in some meaningful way other than 
chronological order. Human beings issue quires 
based on their requirements. The queries might have 
repeated ones and semantically similar ones. There 
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comes data mining handy. Data mining is a process 
of discovering knowledge from historical data. The 
trends or patterns thus discovered form business 
intelligence. This will help in taking well informed 
business decisions. In this project, the aim is to mine 
the queries given by end users over a period of time. 
Similar queries are to be grouped together. When 
similar queries are grouped, the results are very 
useful in many applications. The real world 
applications of our proposed work are as follows. 

 Query suggestions 
 Result ranking 
 Query alterations 
 Sessionization 
 Collaborative Search 

These applications are widely used in the real world 
for making valuable decisions. The proposed system 
can help in grouping meaningful and related queries. 
When related queries are grouped together, they can 
be used in such applications to gain advantages. 
However, we do not use only exact match while 
finding similarity between the queries. We use 
semantic meanings of a query in order to find best 
matches in the other queries. Finding semantic 
meaning is not an easy task. Many technologies came 
into existence in order to group such queries or 
finding semantic meanings together. In this project, 
lexical analysis is used as part of information 
retrieval. The lexical analysis makes use of natural 
language processing in order to complete the 
similarity search.  
 

 

Fig. 4 – Architecture of the Proposed System 

As can be seen in figure 2, the proposed approach is 
presented. However, very important thing here is the 
usage of WordNet dictionary which is a well known 
dictionary which has semantic meanings of words in 
English. In this project this dictionary is used in order 
to get semantic meanings. The algorithm used here is 
presented in listing 1. 
 

 

Listing 1 – Proposed Algorithm 
 
As can be seen in the listing 1 and the architectural 
diagram the framework picks a query from the search 
history. Give the query to lexical dictionary. The 
lexical analyzer gives the semantics of the search 
word. The semantic meanings are used to know 
whether the given query is meaningfully similar to 
other queries. If it is similar to other queries, they 
form a group. This process is repeated for all queries 
in the search history. Afterwards the groups are 
formed. Then the optimization process removes 
duplicates and eliminates empty groups in order to 
make the groups more meaningful. 
 

IV. PROTOTYPE IMPLEMENTATION 

The prototype application is implemented using web 
interface. It is to demonstrate the usefulness of 
grouping search history of users. The environment 
used for the development is a PC with 4 GB or RAM, 
Core 2 dual processor running Windows XP 
operating system. Java technologies used are Servlets 
and JSP. We also used MVC (Model View 
Controller) design pattern for its benefits like 
scalability, availability and maintainability. The 
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implementation of mechanisms is made as described 
in [3]. An important screen of the web application the 
organization of user search history is presented in fig. 
5.  
 

 

Fig. 5 – Web based UI showing grouping of users’ 

search history 

As can be seen in fig. 5, the search queries of user’s 
search history are grouped together as per the 
mechanism presented in section III. The visualization 
of search history is also presented in fig. 6.  
 

 

Fig. 6 – Visualization of search history 

As can be seen in fig. 6, it is evident that the user’s 
search history is broken into different days. The 
search volumes are presented in a pie chart. This will 
reflect the user’s search behavior on different days of 
a week. However, the subsequent section shows more 
experimental results.  
 
 

V. EXPERIMENTAL RESULTS 

Experiments are made based on different mix of click 
and query graphs, varying damping factor, varying 
click importance, varying related queries, varying 
similarity threshold, varying recency weight, and 
varying time threshold.  
 

 

Fig. 7–Illustrates varying mix of query and click 

graphs 

As can be seen in fig. 7, the horizontal axis represents 
weight of query edges that come from query 
reformulation graph while the vertical axis shows the 
performance based on RandIndex metric.  
 

 

Fig. 8 – Illustrates varying the damping factor 
As can be seen in fig. 8, the horizontal axis represents 
damping factor while the vertical axis shows the 
performance based on RandIndex metric.  
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Fig. 9 – Illustrates varying click importance 
 
As can be seen in fig. 9, the horizontal axis represents 
click importance while the vertical axis shows the 
performance based on RandIndex metric.  
 

 

Fig. 10 – Illustrates varying the fraction of related 
queries 
 
As can be seen in fig. 10, the horizontal axis 
represents fraction of related queries while the 
vertical axis shows the performance based on 
RandIndex metric.  

 

Fig. 11 – Illustrates varying the similarity threshold 
As can be seen in fig. 11, the horizontal axis 
represents similarity threshold while the vertical axis 
shows the performance based on RandIndex metric.  

 

Fig. 12 – Illustrates varying the recency weight 
 
As can be seen in fig. 12, the horizontal axis 
represents recency weight while the vertical axis 
shows the performance based on RandIndex metric.  
 

 

Fig. 13 – Illustrates varying the time threshold 

As can be seen in fig. 13, the horizontal axis 
represents time threshold while the vertical axis 
shows the performance based on RandIndex metric.  
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Fig. 14 – Illustrates varying the similarity threshold 
 
As can be seen in fig. 14, the horizontal axis 
represents similarity threshold while the vertical axis 
shows the performance based on RandIndex metric.  
 

VI. CONLCUSION 

Historical search information is maintained by search 
engines like Google. However, the search engines 
organize search histories in only chronological order. 
It is useful if they organize the search histories in 
some meaningful way. For instance organizing search 
histories on the basis of relevancy of quires can help 
users to reuse searches with ease. There are many 
advantages to search engines as well. For instance the 
organized groups can be used by search engines for 
sessionization, collaborative search, query answering, 
and query modifications and so on. In this paper we 
built two algorithms in order to achieve this. We 
organize user’s search histories based on the 
relevancy of queries and organize them well. We 
built a prototype application that demonstrates the 
proof of concept. The empirical results revealed that 
the application is useful to organize user’s search 
histories into meaningful groups.  
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