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Abstract 

As the amount of Web information grows rapidly, search engines must be able to retrieve information according to the user's interest. In this 
paper, we propose a new web search personalization approach that captures the user's interests and preferences. Retrieving the most relevant 
information for the Web becomes difficult because of the huge amount of documents available in various formats. It is mandatory for the users 
to go through the long list of snippets and to choose their relevant one, which is a time consuming process. User satisfaction is secondary in this 
aspect. One approach to satisfy the requirements of the user is to personalize the information available on the Web, called Web Personalization. 

 User profile represents the concept models by user when gathering web information. A concept model is possessed by users and is generated 
from there background knowledge. 

Due to the important role location information plays in web search, we separate concepts into content concepts and location concepts, and 
organize them into ontologies to create an ontology-based user profile to precisely capture the user's content and location interests and hence 
improve the search accuracy. Moreover, recognizing the fact that different users and queries may have different emphases on content and 
location information, the users are clustered into two classes using K-Means based on content and locations. Ranking SVM is employed in our 
personalization approach to learn the user's preferences. For a given query, a set of content concepts and a set of location concepts are extracted 
from the search result as the document features. Since each document can be represented by a feature vector, it can be treated as a point in the 
feature space. Using click through data as the input, RSVM aims at finding a linear ranking function, which holds for as many document 
preference pairs as possible. 

Index Terms: Personalized Ontology, clustering, personalization, Information Retrieval, Semantic Web, Ontology, Web 
Personalization, User Profile, Personalized Search,  

I. INTRODUCTION 

 The amount of web based information available has increased dramatically. How to gather useful information from the web it 
become a challenging issue for users. Current web information gathering system attempts to satisfy user requirements. It will 
capture their information needs. For this purpose, user profiles are created for user background knowledge description. User 
profiles represent the concept models possessed by users when gathering web information. Concept model is implicitly possessed 
by users. It generated from there background knowledge. While this concept model cannot be proven in laboratories ontologists 
have observed it in user behavior. When users read through a document they can easily determine whether or not it is of their 
interest or relevance to them , a judgment that arises from there implicit concept models. If users’ concept model can be 
simulated, then a superior representation of user profiles can be built. On the last decades, the amount of web-based information 
available has increased dramatically. How to gather useful information from the web has become a challenging issue for users. Current web 
information gathering systems attempt to satisfy user requirements by capturing their information needs. 
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For this purpose, user profiles are created for user background knowledge description 
The content on the Web in various fields is rapidly increasing and the need for identifying and retrieving the content exactly 

based on the needs of the users is more than required. Therefore, an ultimate need nowadays is that of predicting the user needs in 
order to improve the usability of a Web site. In brief, Web Personalization can be defined as any action that adapts the information 
or services provided by a web site to an individual user, or a set of users, based on knowledge acquired by their navigational 
behavior, recorded in the web site’s logs. 

For data classification SVM (Support Vector Machine) is a useful technique. Data classification mainly involves separating data 
into training and testing sets. The training set has many instances and each instance contains one “target value" (i.e. the class labels) 
and several “attributes" (i.e. the features or observed variables). The main goal of SVM is to produce a model which is based on the 
training data and which predicts the target values of the test data given only the test data attributes. 

In this paper, a personalized ontology model is proposed for gathering web information using concept model. The ontology 
model is a significant contribution to personalized ontology engineering and concept-based personalized Web information 
gathering in Web Intelligence. The user’s concept model is represented by the user profile, which extract the commonsense 
knowledge possessed by the user while gathering information from web. The ontology model stimulates the user’s concept model 
by using personalized ontologies. The data is clustered using K-means algorithm based on the content and locations. For improving 
information gathering the ranking of data by SVM algorithm is also introduced. 

 
II. LITERATURE REVIEW & RELATED WORK: 

 
 Literature survey performs the important role in the software development process. Before developing, it is necessary to 
determine the Time factor, economical company strength. Next, thing to determine which operating system is going to be used 
and also the languages used for software development. Lots of external support is needed. This support is get from the senior 
developers, websites and books. Before that analysis and survey can be done. We have to analysis the Data Mining survey. 
  
Data Mining  
The manual extraction of patterns from data has occurred for centuries. Early methods of identifying patterns in data include Bayes' 
theorem (1700s) and regression analysis (1800s). The proliferation, ubiquity and increasing power of computer technology has 
dramatically increased data collection, storage, and manipulation ability. As data sets have grown in size and complexity, direct 
"hands-on" data analysis has increasingly been augmented with indirect, automated data processing, aided by other discoveries in 
computer science, such as neural networks, cluster analysis, genetic algorithms (1950s), decision trees (1960s), and support vector 
machines (1990s). Data mining is the process of applying these methods with the intention of uncovering hidden patterns in large 
data sets. It bridges the gap from applied statistics and artificial intelligence (which usually provide the mathematical background) 
to database management by exploiting the way data is stored and indexed in databases to execute the actual learning and discovery 
algorithms more efficiently, allowing such methods to be applied to ever larger data sets. 
 
WEB PERSONALIZATION APPROACHES  
Web Mining is a mining of Web data on the World Wide Web. Web Mining does the process on personalizing these Web data. The 
Web data may be of the following. 

� Content of the Web pages (actual Web Content) 
�  Inter page Structure 
� Usage data includes how the web pages are accessed by users 
� User profile includes information collected about users (Cookies/Session data) 

With personalization the content of the web pages are modified to better fit for user needs. This may involve actually creating 
web pages, that are unique per user or using the desires of a user to determine what web documents to retrieve. Personalization can 
be done to a group of specific interested customers, based on the user visits to a websites. Personalization also includes techniques 
such as use of cookies, use of databases, and machine learning strategies. Personalization can be viewed as a type of Clustering, 
Classification, or even Prediction 
. 

III. WEB PERSONALIZATION AND USER PROFILE 
 

As it has been observed that there is an explosive growth in the information available on the Web gathering useful information 
from the web has become a challenging issue for users. The Web users expect more intelligent systems to gather the useful 
information from the huge size of Web to meet their information needs. The user profiles are created for user background 
knowledge description. User profiles represent the concept models possessed by users when gathering web information. A 
concept model is implicitly possessed by users and is generated from their background knowledge. This knowledge is used to 
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gather relevant information about a user’s preference and choices. A user profile is a collection of personal data associated to a 
specific user. A profile refers therefore to the explicit digital representation of a person's identity. Thus the user profile can be 
used to store the description of the characteristics of person. A user profile can also be described as the computer representation 
of a user model. 
User profiles are categorized into three groups: Interviewing, semi-interviewing, and non-interviewing.  
A)  INTERVIEWING 
Interviewing user profiles are considered to be perfect user profiles. They are acquired by using manual techniques, such as 
questionnaires, interviewing users, etc. For example, in these methods each is recommended to read each document and give a 
positive or negative judgment to the document against a given topic. 
 
B) SEMI INTERVIEWING 
 Semi-interviewing user profiles are acquired by semi automated techniques with limited user involvement. For example, these 
techniques usually provide users with a list of categories and ask users for interesting or non interesting categories. 
 
C) NON INTERVIEWING 
 
Non interviewing techniques do not involve users at all, but discover user interests instead. They acquire user profiles by 
observing user activity and behavior and discovering user background knowledge. The interviewing, semi-interviewing, and 
non interviewing user profiles can also be viewed as manual, semiautomatic, and automatic profiles, respectively. 
There are many models that have been developed for representing user profiles. These models provide knowledge from either a 
global or local knowledge base. 
The global analysis uses existing global knowledge bases and to produce effective performance. The commonly used 
knowledge bases include generic ontology such as Word net, Thesauruses, Digital Libraries. The local analysis observes user 
behavior in user profiles. The user background knowledge can be better discovered and represented if global and local analysis 
is integrated. Local analysis is used for analyzing the user behavior in user profiles. It can be better improved by using 
ontological user profiles. 

 
IV. WEB PERSONALIZATION AND ONTOLOGY 

 
Ontology describes a standardized representation of knowledge as a set of concepts within the domain, and the relationship 
between those concepts. Ontology is also used to represent user profiles in personalized web information gathering. Thus 
ontologies are the structural frameworks for organizing information. In computer science and information science, ontology 
formally represents knowledge as a set of concepts within a domain, and the relationships between those concepts. It can be 
used to reason about the entities within that domain and may be used to describe the domain. It is worth mentioning that with 
the improvement of user profiles, the development of ontologies is very fast. 
 
The Need of Ontology Model: 
Ontology is the study of the nature of being, existence, as well as the basic categories of being and their relations. As a model 
for knowledge description and formalization, ontologies are widely used to represent user profiles. 
 
Reasons for developing ontology: 

� To explicit the knowledge contained within software applications, and within enterprises and business procedures for a 
particular domain. 

�  To reuse of the domain knowledge 
�  To separate the domain knowledge from the current databases 

 
Advantages of Ontology model in User Profile: An Ontology model discovered user background knowledge from user local 
instance repositories, rather than documents read and judged by users. 

� Compared to the web data used by the web model, the Ontology model were controlled and contained less uncertainties. 
�  Large numbers of uncertainties were eliminated when user background knowledge was discovered. As a result, the user 

profiles acquired by the Ontology model performed better than the web model. 
 

V. PERSONALIZED ONTOLOGY: 
 

Personalized ontologies are a conceptualization model that formally describes and specifies user background knowledge. Web 
users might have different expectations for the same search query. For example, for the topic “Apple”, an IT person may 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 726- 731 
 
 

Lukesh M. Barapatre, IJRIT  729 
 

demand different information from normal users. An IT person expects “Apple” as system but normal users consider this as 
fruit. Sometimes even the same user may have different expectations for the same search query if applied in a different 
situation. Based on this observation, an assumption is formed that web users have a personal concept model for their 
information needs. A user’s concept model may change according to different information needs. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: An ontology based document retrieval 
 

VI. RANKING SVM 
 

Ranking Support vector machine (RSVM) is a pair wise method for designing ranking models. SVM are useful for data 
classification. SVM finds a well separating hyperplane with the maximal margin between two classes of data in a dataset. 
Given a training set of instance label pairs (xi, yi), i = 1 ... l where xi Ε Rn and y Ε (1,-1)l, the support vector machines require 
the solution of the following optimization problem: 
Min w, b, ξ ½ wT w+ ϲ Σl i=1 ξ 
subject to yi (wT Φ (xi) + b) ≥ 1 - ξi, ………(1) 
ξi ≥ 0 
The training vectors xi are mapped into a higher (maybe infinite) dimensional space by the function Φ. 
SVM finds a linear separating hyperplane with the maximal margin in this higher dimensional space. C > 0 is the penalty 
parameter of the error term. Furthermore, K (xi, xj) ≡ Φ (xi)T Φ (xj) is called the kernel function. 
The goal of ranking is to find objects according to their degree of preferences, importance, or relevance defined in an 
application. By this approach the ranking problem is formalized by classifying instance pairs into two categories: correctly 
ranked and incorrectly ranked. Adapted Ranking SVM to document retrieval by modifying the hinge loss function of SVM to 
better meet the requirements of information retrieval. 
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VI. 1) Proposed Procedure 
·  Transform the data to the format of an SVM package. 
·  Conduct simple scaling on the data. 
·  Consider the RBF kernel K(x, y) = e -γ ǁǁx-yǁǁ² 
·  Use cross-validation to find the best parameter C. 
·  Use the best parameter C and γ to train the whole training set. 
·  Test 
. 
VI. 2) Data Pre-processing 
 
VI.2.1) Categorical Feature 
In SVM each data instance is represented as a vector of real numbers. So the first step is to convert categorical attributes into 
numeric data. To represent an m-category attribute m numbers are used. Only one of the m numbers is represented as one, and 
others are zero. For example, a three-category attribute such as {red, green, blue} can be represented as (0,0,1), (0,1,0), and 
(1,0,0). If the number of values in an attribute is not too large, this coding is more 
stable than using a single number. 
 
VI.2.2) Scaling 
Scaling must be done before applying SVM [4]. Scaling provides many advantages. It avoids attributes in greater numeric 
ranges dominating those in smaller numeric ranges. It also avoids numerical difficulties during the calculation. Numerical 
problems occur to large attribute values because kernel values usually depend on the inner products of feature vectors. The 
linearly scaling of each attribute is recommended to the range [-1, +1] or [0, 1]. 
Both training and testing data is scaled by using the same method. For example, suppose the first attribute of training data is 
scaled from [-10, +10] to [-1, +1] and the first attribute of testing data lies in the range [-11, +8], it must be scaled to [-1.1, 
+0.8]. 
 
VI.2.3) RBF Kernel 
Unlike the linear kernel, the Radial Basis Function (RBF) kernel nonlinearly maps samples into a higher dimensional space. It 
makes the RBF kernel to handle the case when the relation between class labels and attributes is nonlinear. Furthermore, the 
linear kernel is a special case of RBF. The linear kernel with a penalty parameter Ĉ has the same performance as the RBF 
kernel with some parameters (C,γ). The advantage of RBF kernel is that it has fewer numerical difficulties. 
 
VI.2.4). Cross-validation and Grid-search 
The two parameters of an RBF kernel are C and γ. As it is not known beforehand which C and γ are best for a given problem, 
some kind of model selection (parameter search) must be done. The main goal is to identify good (C, γ) so that the unknown 
data (i.e. testing data) is predicted accurately. Here the data set is separated into two parts, of which one is considered 
unknown. The performance on classifying an independent data set reflects more precisely on the prediction accuracy obtained 
from the “unknown" set. An improved version of this type of procedure is known as cross-validation. 
. 
 

VII. CONCLUSION 
 

In this paper an ontology model is proposed for gathering web information. The model makes use of user profiles and concept 
models for constructing personalized ontologies. Personalization of information retrieval involves two major challenges. One is 
to identifying the user context and the other to organize them in such a way that improves the search precision. This leads to 
the development of user profiles for gathering information in a hierarchical structure namely ontology for user profiles. 
Gathering web information more accurately is achieved by clustering. 
For this K-means algorithm is introduced. Clustering is often one of the first steps in data mining analysis. It identifies groups 
of related records or data that can be used as a starting point for exploring further relationships. 
Clustering is done based on content and locations. The K-means algorithm outputs a better partition of the input dataset. 
Ranking SVM significantly outperforms the baseline classification methods. It is employed to learn the user's preferences and 
to gather information from web according to preference of users. Thus the information from 
Web is gathered and clustered according to the user’s preferences. 
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