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Abstract— According to statistics, around forty percent of the worlds’ population has access to the internet. Most of these 
users rely on search engines to discover content. They need not necessarily be experts who know how to formulate queries 
which precisely depict their needs and in some cases the users themselves are not very sure about their requirements. This 
coupled with the ever-increasing volume of content on the internet makes it tricky for novice users to locate the information 
which they are looking for. We propose a system which reforms the user query so that they come across adequate high-
quality results. Even after these results are obtained there is room for ambiguity as all of them need not necessarily meet the 
users’ search goal. To save the time a user spends in going through the various results, we examine the users’ search history 
and restructure the order in which results are shown to go well with their needs. 
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I. INTRODUCTION 
 
A Search Engine is a program or a software system 
that searches for information on the World Wide 
Web. The search engine allows a user to request for 
the necessary content which fulfills the criteria and 
obtains references that correspond to that. The data 
retrieved maybe in the form of web pages, images, 
information or other file types relating to the request. 
Search engines are essentially massive databases that 
cover wide swaths of the Internet. In order to search 
for relevant information on the proliferating Web an 
efficient Search Engine is required. A lot of the 
results might have data or links which would not be 
of any use to the user. This would result in disregard 
of the pertinent data appearing along with the 
extraneous data in the search result. 
 
Search engines make use of user queries to decide 
which topics are trending and promote those results. 
Simple statistics (Fig. 1) obtained at Google Trends 
about five categories, namely “Movies”, “Business”, 
“History”, “Science” and “Technology” show that 
over 60% of the queries received by Google for a 
period of one year were related to “Movies”. Hence 
results from this category are shown first to users 
without considering their individual needs. For 
someone who isn’t interested in movies this is a 
waste and thus the need for personalization of search 
results arises. 
 
The objective of this paper is to achieve 
personalization by considering various factors and 
yielding results which would be of much use to the 
user. The primary challenge is to format the results 
based on the user’s choice and taking into account the 
pertinacious growth of the Web. Effectiveness of a 
search engine is determined by its ability to deliver 
results based on the users’ requirements.  
 

 

 
Fig. 1.1 Global Search Statistics 

 
Personalization of search results is defined as an 
action to find the most relevant links of a set of 
search results for a particular user or a set of users. 
The objective of a personalization system is to 
“provide information that users want or need exactly, 
without expecting from them to ask for it explicitly” 
[1]. Personalization of Search results can reduce loss 
of time required to obtain information on the Web. 
Without prior acquaintance there is no way for the 
search engine to predict user interest from basic text 
based queries [2]. Information can be captured from 
users in two ways: explicitly, for example, asking for 
feedback such as preferences or ratings: and 
implicitly, for example, the link clicked on when the 
Search result is displayed. 
Consider the same query “Python” submitted by 
different users who expect dissimilar results. Some 
users might be interested in Python as a reptile 
whereas others might relate to the programming 
language Python. 
A user may associate one or more categories to their 
query manually. For example, a user may first browse 
through a hierarchy of categories and select one or 
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more categories in the hierarchy before submitting 
their query. By utilizing the selected categories as a 
context for the query, a search engine is likely to 
return documents that are more suitable to the user. 
However, categories returned from a typical search 
engine are still independent of a particular user and 
many of the returned categories do not reflect the 
intention of the searcher [3]. 
During information retrieval, users having the same 
search goal may enter dissimilar queries. For 
instance, an experienced user might search for “PC 
Overheating Solutions”, while an inexperienced one 
might search for “my computer is really hot what 
should I do”. The end goal of the query is the same 
but the search results might differ because of 
variation in query keywords. Hence there is a need 
for optimization of query keywords. In this paper a 
stemming algorithm is used to refine the query 
entered by the user. The refined query is forwarded to 
the thesaurus which returns equivalent words along 
with the relevant categories. The search engine then 
searches the web for applicable results along with the 
explicit and implicit feedbacks and the search result is 
restructured according to the users’ requirement. 
 
II. RELATED WORK 
 
A Search Engine searches the Web for relevant data 
based on the entered query. The search engine then 
attempts to match your query with the content of web 
pages that is stored or cached and indexed on its 
powerful servers in advance of your search. Different 
approaches to search engine optimization have been 
proposed by many authors. Authors have proposed 
their views on Ranking pages and Meta search 
engines; others have made use of User Search 
History, Ontology, User interest, User profile and 
User preferences. 
1. Search Engines based on Meta Search: 
Jiandong Cau et al., proposes a Meta search engine 
which learns the users’ interests picking up useful 
information quickly and sorting it, making use of a 
Vector Space Model [4]. Juan Tang et al., proposes a 
personalized Meta search engine MySearch based on 
formal concept analysis (FCA), which extracts user’s 
information implicitly and provides real-time 
response by re-ranking the results [5]. Leo Yuen et 
al., have proposed a Meta search engine Excalibur 
which extracts users’ preference implicitly and 
provides immediate response by re-ranking the 
results, done by Naïve Bayesian Classifier and the 
resemblance measure [6]. 
2. Search Engines based on various architectures: 
Liu Zhongbao, proposes a model to provide 
personalized search engine that is based on user 
interest mining [7]. Jie Yu et al., introduce an 
approach that captures user context to accurately 
provide preferences of users for effective 
personalized search [8]. Xiang-dong Chen et al., 
proposes that users’ access interests are introduced 

into the design of personalized search engine by using 
Web mining technology. Firstly, users’ access interest 
transactions which were gained by interest algorithm 
via mining the users’ logs. Then it presents a method 
to compute session similarity of transactional unit and 
transaction and sets up an interest similarity matrix 
for clustering by setting the suitable threshold value 
[9]. Xiaofeng Xiong et al., proposes a new method of 
user interest create and update methods which uses 
web content mining and user behavior analysis to 
create and by moving the time window to update the 
user model [10]. 
3. Search Engines based on User Profiles: 
Taehwan Kim et al., proposes a personalized search 
engine that emphasizes both the public worth such as 
page rank using the inlink of each document and the 
personal worth [11]. Kenneth wai-Ting Leung et al., 
proposes developing several concept based user 
profiling methods that are based on both positive and 
negative preferences, which results in profiles with 
negative preferences can increase the separation 
between similar and dissimilar queries [12]. Micro 
Speretta et al., proposes the use of less-invasive 
means of gathering user information for personalized 
search, building user profiles based on activity at the 
search site itself and use of these profiles to provide 
personalized search results [13].Jingqin XU et al., 
proposes a novel query expansion algorithm. It is 
based on a model of personalized web search system, 
which can learn a users’ preference implicitly and 
then generate the user profile automatically. When 
the user inputs query keywords, more personalized 
expansion words are generated by the proposed 
algorithm which are submitted to the search engine 
[14]. 
4. Search Engines based on Ontology: 
Li Yong et al., proposes a design and implementation 
of a personalized search engine, including the 
establishment and application of the shared 
knowledge base, the collection and mining of the 
users’ interest, the construction and use of the users’ 
interest baseband the semantic query and 
personalized one [15]. Ahmad Hawalah et al., 
proposes a hybrid personalized search model based 
on learning ontological user profiles implicitly, in 
order to capture interesting and uninteresting web 
pages from user browsing behavior. These web pages 
are stored in user profile under positive and negative 
documents. A hybrid re-ranking algorithm based on 
the combination of different information resources 
collected from the reference ontology, user profile 
and original search engine’s ranking is proposed [16]. 
 
III. OPEN ISSUES 
 
The following are the problems faced by users while 
using Search Engines. 
1. Insufficient data from the user: Sometimes, the 
keyword queries entered by the user do not fully 
describe their requirements. 
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2. Related queries: Results obtained by searching for 
a specific term might be inferior to those obtained by 
searching for a synonym of the word; current search 
engines do not make use of this likelihood and 
rigorously seek out for the words which the user has 
entered.  
3. Improper documentation: ambiguous descriptions 
and inappropriate inclusion of keywords in the 
description of pages just to achieve page hits even in 
the absence of correlated content should be avoided. 
4. Redundancy: The content present in some of the 
web pages may be reproductions of others. 
5. Favorites: It does not consider which websites that 
particular user visits routinely. 
6. Prioritizing Local Results: If the search term 
involves an unnamed physical location, such as 
“Racing Circuit” or “Restaurant”, the top results 
should be of the one’s nearest to the user rather than 
displaying a trendy one which is far away. 
7. Irrelevant results: Of the results received, all of 
them may not be significant to that user. The current 
search engines do not take into account the users’ 
search history. If we search for “Cars”, we get an 
assortment of results related to cars which could be 
classified as shown below (Fig 3.1). 
 

 
Fig. 3.1 Multiple Categories of an Object 

 
Keeping track of a users’ search history would help 
us understand their preferences better so that the 
result’s which are most relevant can be displayed 
right on top thereby improving the users’ browsing 
experience and saving their time. 
8. User Feedback is not considered: User feedback 
can be classified into Active Feedback and Passive 
Feedback. Active Feedback is obtained by giving the 
users an opportunity to set their preferences directly 
and by monitoring their activity on social networks 
and other websites such as Stumbleupon which deal 
with categorizing content. Passive Feedback is 
obtained by keeping track of the links a user clicks on 
while using the search engine. 
 
IV. PROPOSAL 
 
Our plan does not change “how” content is being 
searched for but instead changes “what is” being 
searched for and the sequence in which it is being 
displayed. It should also be noted that the method 
does not work with precision right from the beginning 
and becomes accurate over time. Higher the number 
of queries by the user, better the accuracy of results 
obtained. 

A. User History 
This consists of two parts, the first of which is a 
record of the frequency index of the websites visited 
by the website. It is assumed that the sites frequented 
by that user are one’s which suit his taste and needs, 
they will automatically be promoted while displaying 
results. The second part categorically stores user 
preferences by assigning weights to various tags. 
Each tag represents a category such as “business”, 
“entertainment” etc. These weights can be obtained 
through two mechanisms, Active Feedback and 
Passive Feedback. 

 
Fig. 4.1 Architecture 

 
1. Active Feedback: is where a user enters his 
priorities manually, gives a rating of the page or 
permits us to access his “likes”, “+1’s”, 
“Stumbleupon categories” etc. on social networks 
which have been built over time and reflect the users’ 
persona. With the help of this data necessary changes 
are made to the weights of various categories. 
2. Passive Feedback: is obtained every time a user 
uses the search engine. If a user omits a certain result 
and clicks on the next one, the description of the page 
is clearly disinteresting to that user and those tags 
have to be weighed down. The results which he clicks 
on interest him and the respective tags have to be 
moved up. This process is explained in detail later. 
B. Pre-processing User Query 
Once the user Query has been obtained a stemming 
algorithm is used to get rid of stop words and other 
redundant terms, the terms thus obtained are called 
Active Keywords. These are then used to reference the 
thesaurus to obtain synonyms and find their 
popularity. Once the popularity of different synonyms 
has been established, the most popular one’s are 
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considered as Passive Keywords and instead of 
restraining our search to the user entered data which 
may not yield adequate or quality results we search 
for both the Active and the Passive Keywords thereby 
improving the prospect of getting the required results. 
C. Searching the web to obtain results 
This paper does not focus on this part and will 
assume that some other efficient algorithm is working 
to obtain results. 
D. Restructuring Results 
An interface which gives the user control over the 
content which he wishes to view is recommended. A 
template of it is shown below (Fig 4.2). When a user 
hovers over a link, a précis is revealed so that the user 
can test the sites’ significance without having to 
examine the entire page. This saves him time as well 
as bandwidth. 

 
Fig. 4.2 User Interface of Personalized Search Engine 

 
Once the search results are obtained, it is processed to 
establish which of them are most pertinent to the user. 
The various process’ involved are: 
1. Categorizing Results: The first 1000 results which 
are obtained are classified into various categories 
based on their content. To achieve this, a text 
processing module extracts tags from the title and 
description of the page. If the page itself does not 
have a suitable description, the module extracts plain 
text from the web page and looks for the first 15 tags 
in the page and creates a temporary file which holds 
them till the link is weighed. It should be noted that 
one link can be classified into more than one category 
(Fig. 4.3) 
2. Searching for Favorites: If any of the results are 
from websites frequented by the user, they are 
promoted. 
3. Weighing Links: the links are then weighed by 
referencing User History. Personalizing occurs 
extensively in this stage as the weight associated with 
each category varies from user to user. 

Link_weight = Σ Category_weights 

3. Geographic Categorization: When users search for 
a commodity such as “Shoes”, they are likely to 
appreciate results of local brands over one’s which 
are not present in their region. Hence the results are 
filtered to determine geographic proximity of places 
which are closest to the user. A similar principle is 
applied while displaying results for terms such as 
“theater”, “boating” etc. Users might want to view 
results from regions outside their home region too, so 
they get to opt for other regions as well. 

 
Fig. 4.3 Determining Categories 

  
4. Displaying Restructured Results: After the above 
mentioned steps have been accomplished, the results 
are sorted in decreasing order of their link_weights. 
Once the sorted link_weights drop below a threshold 
value personalization of content stops and the results 
are displayed in an impartial manner. 
An example to illustrate the mechanism: When a user 
searches for the term “Cars”, a variety of results 
which can be categorized into various groups are 
received. Of these, a businessman is mainly interested 
in results related to buying, selling, renting, servicing, 
insurance etc. which can all be classified under the 
tag Business. Based on his search history the links 
related to these results get weighed and are likely to 
appear on top. 
E. Refining Search Results Manually 
A study conducted by Hao Chen et al. [17] shows that 
users prefer interfaces which allow them to classify 
results. Based on this, the proposed interface provides 
an option to refine search results manually by 
checking the categories as the results come up. When 
we search for an iPhone, the related results that come 
up are Apps, iPod, Apple iPhone, Cases, etc, which 
all obviously fall under the same category and get 
equal weights. The user history will not be able to 
pick the relevant results in such a situation. So the 
system suggests other related results so that the user 
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himself can choose what he wants to view by filtering 
content according to the available categories and 
other features. These features might not appear to be 
very helpful when we’re considering a popular term 
or an experienced internet user. Its’ importance, 
however, can be felt when we are searching for 
something that isn’t very popular or when the user 
isn’t clear about his requirements. 
F. Obtaining Passive Feedback 
A binary vector represents whether or not a link has 
been clicked. At the end of each browsing session, 
the binary vectors and tags in the links are copied 
onto a temporary file for weighing. Consider the 
following results obtained on searching for “Cars”. 

 
Fig. 4.4 Initial Result 

 
Clearly, the user does not care about results 
belonging to categories other than business. If the 
user has viewed N results in all, ignored NI results 
and clicked on NC results, then weights are assigned 
to tags present in the description of the results based 
on the following formula: 

Tag_weight = ( NC / N ) – ( NI / N ) 
In this example N = 5, Nc = 3 and NI = 2, hence a tag 
which is present in all links gets a weight of +0.2, a 
tag present only in the ignored links gets a weight of  
-0.4 and so on. 
These weights are then used to update the 
Category_weights in the users’ search history which 
will help restructure the results for the next query 
such that the user can expect results as shown below. 
The results which do not fall under the users’ 
preferences are still displayed just in case the 
requirements have changed for that instance. 

 
Fig. 4.5 Expected Restructured Result after Personalization 

V. USER STUDY 
 
An experiment was performed in which 3 users 
searched a local database to obtain results for a range 
of queries. They were given usernames as “Artist”, 
“Businessman” and “Engineer” and were asked to be 
extremely biased when clicking on results for the 
purpose of the experiment. All tags in the user history 
were initially given an arbitrary weight of 100. The 
first query of each user was “Cars”, a common result, 
as shown, was displayed to each user. Here, the top 
results are those which have descriptions enriched 
with keywords. 

 
Fig. 5.1 Initial unbiased result obtained for the query “Car” 

 
Tag\User     Artist Businessman Engineer 

Art 100 100 100 

Business 100 100 100 

Technology 100 100 100 

Fig 5.2 Arbitrary initial Weight of Tags for each 
user 

By making use of the formula mentioned before, 
weights associated with tags are altered every time 
passive feedback is received. We map the change of 
weights over six sessions for user “businessman” 
(Fig. 5.3). 
It should be noted that the slopes of those curves 
moving downwards gradually saturate. This is 
because the results related to that category are pushed 
to later pages which the user hasn’t seen. However 
the curves moving upwards continue to do so until 
the users’ preferences change. To prevent an 
uncontrolled rise in the weights of such categories, 
we set a maximum limit, in this case 110. The sixth 
query of each user was “car” again, and the result 
obtained by “businessman” is as shown (Fig 5.4).
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Fig 5.3
 

Fig. 5.4 Result obtained after Personalizing for query “Car” 
 

The weights at the end of five feedback sessions were 
as shown in (Fig. 5.5). 
 

Tag\User Artist Businessman Engineer 

Art 103.19 92.86 93.57 

Business 99.23 110 93.28 

Technology 94.57 97.71 106.57 

Fig. 5.5 Final Weights of Tags for each user 

 
CONCLUSION 
 
A personalized search engine has been proposed in 
this paper based on query optimization, user feedback 
and restructuring. A stemming algorithm is employed 
to process the query obtained from a user and get an 
Active Keyword which is then forwarded to the 
thesaurus for popular synonyms. The synonyms 
received from the thesaurus are Passive Keywords. 
Search results are obtained for both the Active and 
the Passive Keywords and are prioritized depending 
on the quality of content received. The user search 
history and various pre-defined priorities are utilized 
to restructure the results before displaying them. Thus 
the user receives a personalized result based on his 
previous searches. 
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