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Abstract-Online news reading is becoming an important part of 

the daily routine of online web users. The amount of 

information available online is increasing exponentially. 

Although this information is a valuable resource but lots of 

scattered, unstructured, irrelevant data is increasing on the 

web every moment which limits its value. Many research 

projects and companies are exploring the use of personalized 

applications that manage this deluge by tailoring the 

information presented to individual users. These applications 

all need to gather, and exploit, some information about 

individuals in order to improve the relevance of news 

recommended to the end user. 

User behavior analysis is very important step of news 

recommendation. As a very first step we have identified 

different problems faced by online news readers and problems 

faced in user profiling of online news readers. Then in our 

proposed approach we are trying to curb these problems to 

make the system more efficient for the end user. For semantic 

user profiling we have designed ontologies for various 

categories of news items. Knowledge of news domain captured 

in ontologies, act as a classifier for news items and help in 

semantic user profiling as well.  We are incorporating 

International Press Telecommunication Council (IPTC) 

standards in our design since IPTC has proposed various 

standards to make the system more interoperable. We have 

classified RSS (Really Simple Syndication) feed news items into 

categories specified in our designed ontologies.  Characteristics 

and preferences of online news readers have been analyzed 

semantically. In user profiling for news domain we are 

considering properties of news items also, along with user 

information. Information has been collected explicitly, through 

direct user intervention, as well as implicitly, through agents 

that monitor user activity.  

This user profiling helps us to better understand our end user. 

Ontological inference in making user profiling also helps to 

find the user interests in the area which could not be identified 

from the user browsing history directly. In contrast to the 

previous work done in the area, our system can handle 

issues mentioned in the paper in a better way.     

 

Keywords:User behavior analysis; web server log file; 

Semantic classification of news items; News Domain 

Ontology; RSS news feeds. 

I. Introduction 
The expansion of the World Wide Web (Web for short) 

has resulted in a large amount of data that is now in 

general freely available for user access. Sifting through 

all the digital information available poses a significant 

challenge to users. One gets lost in loads of documents, 

unlinked data and scattered knowledge.  

The recent decade has witnessed an explosive growth 

of online news. These numbers have been steadily 

increasing over the past years and show the growing 

appeal of reading news online. Also, with advent of 

new technologies, online news reading is becoming 

popular. One important advantage of online news over 

traditional newspapers is that the former can be 

augmented with hyperlinks to other related news. 

The different types of data have to be managed and 

organized in such a way that they can be accessed by 

different users efficiently. A concept of personalized 

information filtering or search for personalization or 

recommendation was introduced as a key technology to 

overcome the problem of information overload, but we 

are all aware that technologies such as user profile 

acquisition should be studied in detail before the 

information filtering technologies are put into any 

practical use. User profiling on the web consists of 

studying important characteristics of the web visitors. 

To offer user with more precise and relevant result we 
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have analyzed user behavior semantically. We make use of 

knowledge captured in our designed news domain ontologies 

[13]. Aim of this study is to understand user preference and 

the historical browsing interests. Taking the multiple and 

diverse information needs of the user into consideration, the 

proposed mechanism constructs clusters of ontological user 

profiles that adapts according to the changing user 

requirements.  

We have identified problems faced by online news readers. 

As mentioned earlier, Web consists of loads of information 

and sifting through all the available information is time 

consuming and a tedious task. Moreover, news items are 

provided by various news sources. This also creates 

confusion for end user to decide which source of news to 

prefer. News items itself is very dynamic in nature and has 

time value. So notification of novel news items should reach 

the end user in real time basis. End user itself has very 

dynamic interest regarding topic of news.  

We have identified various problems in making user 

profiling. Cold start problem is that limited information is 

available about news user.  Problem of sparsity arises due to 

lack of information about user interest or disinterest, in 

majority of news areas. Problem of scalability arises as the 

number of online news readers and news items and news 

sources are increasing exponentially. In proposed system we 

have tried to overcome these issues.  

Information about online news readers [16] can be gathered 

explicitly, implicitly or using both (mixed approach). We 

have adopted mixed approach. We are gathering user’s 

personal information explicitly by asking questions. We are 

also gathering user information implicitly, by analyzing log 

files and user behavior, while reading online news. We have 

semantically analyzed user behavior to gather information 

about user interest in those areas also which could not be 

identified directly. We are analyzing user behavior online 

after each session. 

We also make clusters in user profile based on the similarity 

in user interest areas. 

We have classified RSS (really simple syndication) feed new 

items semantically [14].  In future this preclassification of 

news items will help to match user clusters in a better way, 

to recommend news in real time.     

In this paper we have expanded user profile semantically 

using ontologies. It helps to capture those user interests, 

which can not be captured directly by analyzing user 

behavior.  

The paper is organized as follows. Section II gives the 

insight of background of the research area. Section III 

summarizes related work done in the area. Section IV 

focuses on our approach. Section V is about experimental 

study. Section VI concludes the work done and paves the 

path for future work. It is followed by list of references at the 

end.  

 

II. Background 

 

Personalized Recommendation 

In order to personalize the recommendations, the 

system should be able to distinguish between different 

users or groups of users. This process is called user 

profiling and its objective is the creation of an 

information base that contains the preferences, 

characteristics, and activities of the users. In the web 

domain, user profiling has been developed significantly 

because Internet technologies provide easier means of 

collecting information about the users of web site.  

In literature user profiling is typically either knowledge 

based (static user model) or behavior based (logging). 

In previous approach knowledge is obtained based on 

interview or questionnaire. In later approach patterns 

are extracted from user’s browsing history using 

various techniques.  

 

RSS feed 

In making of user profile and in classification of news 

items both, properties of news items in RSS feed need 

to be analyzed. Online News items exist in different 

formats. RSS [19] is a simple and popular way of 

syndicating information over the internet. RSS feeds 

news item from different news sources consists of 

fields like title, link, and description. An example of 

RSS feed has been shown below. It has a channel 

element and item element(s). 

 

<?xml version="1.0" encoding="ISO-8859-1" ?>  

<rss version="2.0"> 

 <channel> 

<title>Landofcode.com web tutorials updates</title>  

<link>http://www.landofcode.com</link> 

<description>Web development tutorials</description> 

 <item>  

<title>Online code editor</title> 

<link>http://www.landofcode.com/online-code-

editor.php</link> 

 <description>New functionality added to the code 

editor. Check it out!</description> 

</item> 

 <item>  

<title>Errors fixed</title>        

<link>http://www.landofcode.com</link> 

<description>Fixed a bunch of errors. Site runs much 

better now</description>  

</item>   

</channel>  

</rss> 

This example consists of two item tags in a channel 

tag. Channel has properties title, link and description 

which are common for all the item tags contained in 

channel tag. 

Format of Server Log File: Web servers register a Web 

log entry for every single access they get, in which 

important pieces of information about accessing are 
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recorded, including the URL requested, the IP address from 

which the request originated, and a timestamp. A log file can 

be located in three different places-Web Servers, Web proxy 

Servers, and Client browsers [15]. Web server stores log files 

in different formats [11]. The most popular log file format is 

the Common Log Format (CLF)- 

<ip><baseurl><date><method><file><protocol><code> 

<bytes> <referrer><user agent>. In apache log files are 

stored in combined log format. Our system has been 

implemented on Apache tomcat server. Each entry on the 

server in combined log format has been described below by 

taking an example of a record: 

 

192.2.79.245 - - [15/Mar/2012:08:11:59 -0500] "GET 

/dogs/george HTTP/1.1" 200 0 "http://www.photo.net/" 

"Mozilla/4.0 (compatible; MSIE 5.0; Windows NT; 

DigExt)" 

 

In above example, a user on a computer at the IP address 

192.2.79.245, who is not telling us his login name on that 

computer nor supplying an HTTP authentication login name 

to the Web server (- -), on March 15, 2012 at 8 hours 11 

minutes 59 seconds past midnight in a timezone 5 hours 

behind Greenwich Mean Time (15/Mar/2012:09:11:59 -

0500), requested the file /dogs/george using the GET method 

of the HTTP/1.1 protocol. The file was found by the server 

and returned normally (status code of 200) but it was 

returned by an ill-behaved script that did not give the server 

information about how many bytes were written, hence the 0 

after the status code. This user followed a link to this URL 

from http://www.photo.net/ (the referer header) and is using 

a browser that first falsely identifies itself as Netscape 4.0 

(Mozilla 4.0), but then explains that it is actually merely 

compatible with Netscape and is really Microsoft Internet 

Explorer 5.0 on Windows NT (MSIE 5.0; Windows NT).   

It is apparent that Web server logs do not contain 

information in the form which can be used directly to infer 

the user behavior. Cleaned and preprocessed data is required 

to create user interest profile, for analysis.   

 

Preprocessing of log files: The main objectives of 

preprocessing are to reduce the quantity of data being 

analyzed while, at the same time, to enhance its quality. The 

inputs to the pre-processing phase are the log and site files. 

The outputs are the user session files and transaction files.  

Pre-processing contains following sub steps[15]: Merging of 

Log files from Different Web Servers (if required), Data 

Cleaning, User Identification, Session Identification and 

Formatting.  

As mentioned earlier, the data in the log files (on server) can 

not be used for analysis in the form it is stored. Firstly, the 

collected data must be cleaned. Since all the log entries are 

not valid, we need to eliminate the irrelevant entries. 

Usually, this process removes requests concerning non-

analyzed resources such as images, multimedia files, and 

page style files. Moreover, in most cases, the log file 

provides only the computer address (name or IP) and the 

user agent. For Web sites requiring user registration, 

the log file also contains the user login (as the third 

record in a log entry) that can be used for the user 

identification.  

Secondly, the different sessions belonging to different 

users should be identified. A session is understood as a 

group of activities performed by a user when he is 

navigating through a given site. To identify the 

sessions from the raw data is a complex step, because 

the server logs do not always contain all the 

information needed. There are Web server logs that do 

not contain enough information to reconstruct the user 

session. A user session is a directed list of page 

accesses performed by an individual user during a visit 

in a Web site A user may have a single (or multiple) 

session(s) during a period of time. The session 

identification problem is formulated as “Given the Web 

log file, capture the Web users’ navigation trends, 

typically expressed in the form of Web users’ 

sessions”. After identifying the sessions, the Web page 

sequences are generated which task belongs to the first 

step of the preprocessing.  

The third step is to convert the data into the format 

needed by the algorithms. This is the last step of data 

preprocessing. Here, the structured file containing 

sessions and visits are transformed to a relational 

database model. 

Ontology 

The subject of ontology is the study of the categories of 

things that exist or may exist in some domain. The 

product of such a study, called ontology, is a catalog of 

the types of things that are assumed to exist in a 

domain of interest D from the perspective of a person 

who uses a language L for the purpose of talking about 

D. The types in the ontology represent the predicates, 

word senses, or concept and relation types of the 

language L when used to discuss topics in the domain 

D. 

 

TF-IDF method to assign weights to terms 

This is a statistical method used to determine the 

relative importance of word within a document, in 

corpus of documents [20]. A TF value depends on the 

number of occurrences of a term, so the TF value of a 

general word is high. This method alone can’t feature 

documents clearly because it is not able to distinguish 

important words with trivial words. Inverse Document 

frequency (IDF) weakens importance of general words. 

Thus tf and idf are used in unison.   

id f (T) = log2 ( dnum / df req(T) )+ 1 

where dnum is the total number of documents. 

Likewise, dfreq(T) is the number of documents that 

have term T.  

Then TFIDF is calculated as:  

t f id f (T, D) = t f (T, D) X id f (T, D) 
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When t f (T, D) is high and id f (T) is low, t f id f (T, D) is 

very high. If a term T appears many times in a document D 

and it is used by few documents, the term T is a feature word 

of the document D. 

Instead of considering all the terms we are using concepts of 

the news domain. We call this method as CF-IDF (Concept 

frequency-Inverse document Frequency). The domain 

knowledge has already been stored in ontologies. 

 

III. Related work 
Recently, Personalization for recommending physical or 

digital products has attracted researcher’s attention. 

Personalization can be improved if while making user 

profile, we can gather more specific information about end 

user, both explicitly as well as implicitly. We now brief the 

related work done in past in the area, to illustrate several 

techniques that have been applied to build and analyze user 

profile. 

In [1] authors have made use of ontological user profiling. 

Limitation of their approach is that ontology is based on just 

is_a relation and they are not considering short term and long 

term interests. We have overcome these limitations. Our 

ontology consists of different relations. We are also 

considering both long term and short term user interest as it 

is very essential in case of news domain to handle dynamic 

nature of users and dynamic nature of news. In [2] authors 

have applied agent based user modeling (both explicit and 

implicit). They have improved the trust in recommendation 

by using argumentation.  In contrast we are analyzing user 

behavior semantically. In [3] concepts have been identified 

in user profile using cf-idf. In contrast for identification of 

concepts of user interests we are using knowledge captured 

in our designed news domain ontology, designed based on 

IPTC standards, which makes the system widely acceptable 

and interoperable. In [4], authors have analyzed users 

reading history to identify various attributes. Jaccard 

similarity had been used to find the similarity in access 

patters (offline calculation). We are analyzing user’s reading 

history by keeping in mind the various properties of news 

items mentioned in he paper. In [5] user model for smartTV 

is based on category frequency- inverse user frequency. 

Users with similar preference patterns are grouped using 

ISODATA algorithm to reduce SSE. We have designed user 

model for online news considering news domain specific 

features. In [6] description of user preference is in terms of 

concepts appearing in set of domain ontology. They have 

considered both long term and short term interest (current 

semantic interest) of user.  The model is based on single 

user. Including this we are updating user profiles in real time 

to give more relevant news in real time. In [7] authors have 

used defeasible logic programming to draw credibility of 

news reports based on the opinions of set of users. System 

maintains a pool of viewers. In order to improve user’s trust 

in the system our main focus is on better technique for 

collecting user interests. [8] Allows the end user to view and 

edit their interest profile (with cautions) to make the system 

of recommendation more transparent. We are giving 

user the option to make changes in the personal 

information only up to a certain extent as sometimes it 

can be misused and will give unexpected results.. In [9] 

survey shows that less focus has been given to 

recommendation of news. That’s why we are working 

in this direction. In [10] authors have made changes in 

ontologies by swapping different properties and their 

values. This may lead to very unexpected results 

sometimes. In [12] authors have made use of wikepedia 

as a source of knowledge. In contrast we are using 

news domain specific ontology as a knowledge source 

and it serves the purpose of semantic inferencing also. 

In [22] authors have shown use of domain ontology as 

knowledge source in web dialogue system as a basis to 

define semantics of information to be exchanged 

among the components of web dialogue system. Their 

purpose is to make system adaptable for different web 

services. In [23] a preliminary work has been presented 

for making use of ontology based semantic user 

profiling for personalization of recommendation. 

Taxonomy of ontology used is based on Amazon 

taxonomy having IS-A relations. We in our work have 

used IPTC based news domain ontologies for 

interoperability and acceptability. Moreover ontology 

has many other realtions and axioms which results in 

better inferencing results which will improve 

recommendations. In [24] authors have designed a 

multi agent system to bring the interoperabilty to 

retrieval of heterogenous learning object repositories. 

For recommendation of educational resources it uses 

case based reasoning. Our approach for news 

recommendation is semantically motivated and based 

on news industry standards also. We have modelled 

semantically enriched user behavior for personalization 

of RSS feed news item recommendations. We have 

handled the various issues identifid in news 

personalization. In [25] authors have described various 

levels of ontology modelling for paperless office in 

university. They have shown the importance of 

ontology to increase the efficiency of workflow in 

office using resoning. We have also relaized the 

importance of ontology to provide background 

knowledge of news domain. As mentioned earlier also, 

our work is based on IPTC based news domain 

ontology. 

User’s web site accesses are recorded in web logs. Web 

log data is usually noisy and ambiguous and 

preprocessing is an important process before analyzing. 

Here we give insight of the recent work done in the 

area. 

G.Castellano et al. [21] present LODAP tool (log data 

pre-processor) which design and implemented in order 

to perform preprocessing of log file. LODAP takes 

input log file related to website and output a database 

containing pages visited by user and identified user 
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sessions. LODAP tool reduces size of web log file and 

groups web request into a number of user sessions.  

We also need to do the same in early sages but our focus is in 

semantic analysis of user interests to expand the user 

preferences identified directly in first stage.  

Our approach in next section shows, that ontological 

inference in profiling process results in better analysis of 

user interest.  

 

IV. Our Approach 
We have created Ontological user profile based on 

knowledge and behavior both. We have analyzed user profile 

semantically by considering different relationships specified 

in our designed Ontology of news domain. It takes into 

consideration the current semantic context of interest of the 

user. Various problems faced during the study of finding 

user preferences are discussed below. 

A. Cold start problem: It is about lacking the 

information about user preferences, at the very beginning. To 

handle this problem we will offer end users the pre classified 

news items. We will give users the choice to select different 

categories of news. 

B. Problem of Sparse data: In news domain there is 

constant stream of new news item and each user only rates a 

few, leads to sparse data. In user behavior analysis only few 

interest areas can be identified. This leads to lots of missing 

values in the records. To handle this problem we are 

extending the user interest by semantically relating concepts 

of user interest with other concepts specified in our designed 

ontology. 

C. Scalability issue: It is the ease with which a system 

or component can be modified, added, or removed, to 

accommodate changing load. To handle the increasing load 

we are clustering (making groups) end users based on the 

similarity in user preferences. The clustering process is an 

important step in establishing user profiles. 

We have also noticed that in user study for news domain we 

have to take care of few domain specific problems:  

A. Novelty control: this is a new area in news 

recommendation having less focus. If two news articles are 

too similar to each other it is clear that user may not be 

interested in one given that they already read the one, since 

there will be no novel information in the other. After user 

profile analysis, every time diverse news items need to be 

recommended to the user. To handle this issue we have 

classified news items. We have analyzed news items using 

concept frequency-inverse document frequency to identify 

their classes. We have referred ontologies to consider the 

semantics of identified class. While classifying, news items 

with similar context will be stored in the database, only once.  

B. Dynamic nature of news: We are analyzing user profile 

after every user session in real time. This will help to 

recommend ever changing dynamic news. In user profiling 

we are considering time value of news data in each session. 

C. Dynamic nature of a user: Choice of user changes 

with time in case of news, so we are considering both 

long term and short term interest of user. Short-term 

profiles represent the user’s current interests whereas 

long-term profiles indicate interests that are not subject 

to frequent changes over time.   To consider long term 

interest we give high rank to the concepts which are 

identified in previous user sessions also. To consider 

short term interest we consider the concepts identified 

in current session only.    

D. Diverse end users: We have to cater to diverse end 

users in news domain. User may be a student, a 

homemaker, a businessman or a researcher. We will 

make clusters of users based on features considering 

both short term and long term interests. 

To consider the semantics of the identified concepts in 

user profile making, we have made news domain 

ontologies. It consists of classification structure, 

relationships and instances of knowledge base. For 

powerful inferencing our designed Ontology includes 

relationships like is-a, type of, held_in. We have 

developed IPTC based ontologies for 17 news domains 

as IPTC has divided all the news items into 17 major 

categories [18]. Table 1 shows ontologies of all the 17 

categories and number of classes in each ontology. 

 

S. No. Ontologies of various 

Categories of News Domain  

Classes 

1. Human Interests 6 

2. Labour 6 

3. Weather 9 

4. Disasters, accidents 16 

5. Education 20 

6. Crime, law, justice 22 

7. Unrests, conflicts, wars 23 

8. Health 26 

9. Lifestyle, leisure 29 

10. Religion, belief 31 

11. Social issues 39 

12. Environmental issues 41 

13. Science, technology 50 

14. Politics 54 

15. Arts, culture, entertainment 87 

16. Sports 124 

17. Economy, business, finance 161 

Table 1: Ontologies with number of classes 

 

Each class (concept) has various properties. Ontology 

consists of various relationships among the classes and 

the properties. For lexical representation of concepts 

we have enriched ontology with semantic lexicon 

Wordnet [17].  

These ontologies are referred in making News item 

profile as well as user profile. Both the profiles are 

explained below. 
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News Item Profile: Different kind of items or products has 

different features.  Product we are offering in our designed 

system is online news item from various sources (like Times 

of India, Economic Times, and Hindustan Times). In our 

designed system user can select the link to news source of 

their own choice, from the given list of choices, as shown in 

figure 4. News items are internally represented using 

concepts and relationships captured in ontologies. As 

specified above Ontologies acts as source of information in 

identifying concepts, sub concepts and relationships. News 

had been classified based on frequency of concepts [14] in 

title and description features of news items. News had also 

been classified based on identified named entities (like 

person, location, event, organization) in the news items. 

Before classification we have tokenize news item. Then stop 

word have been removed, and then stemming took place. 

Removal of stop words enhances precision of retrieval by 

removing semantically meaningless but otherwise most 

frequent words from text. Stemmer reduces variant form of 

words to a common form.  

We have classified news items so that it can be easily offered 

to the end user based on user likings and disliking. This 

initiates the need to capture user interests   

 

User Profile: We make user profile by gathering 

information about end user both explicitly as well as 

implicitly. In registration process new users are asked 

to provide personal information explicitly to be stored 

in user profile database. Existing users need not to give 

this information again. User profiling algorithm has 

been activated for logged in registered users. The 

algorithm analyzes user behavior and implicitly gathers 

user information. We measure the frequency with 

which the concepts and entities appear in the news 

items red by user in a session(s).   

When a user interacts with the system, web server log 

records and accumulates data about user interactions, 

implicitly. Web servers register a Web log entry for 

every single access they get, in which important pieces 

of information about accessing are recorded, including 

the URL requested, the IP address from which the 

request originated, and a timestamp. The data in the log 

files (on server) can not be used for analysis in the 

form it is stored. It  

 

Figure 1. Framework for creating user profile semantically 
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Figure 2. Fields of user profile 

 

 

needs to be preprocessed first. We identify user and 

session from the server log data. Both the registration data 

as well as the preprocessed server log data are stored in a 

database (MYSQL) for further analysis.  

Figure 1, illustrates the framework for creating user profile 

semantically. 

Fields in integrated database file that we have created is 

shown in figure 2. We also find out and store the current 

geographic location of the end user in the database. 

 

In making user interest profile we have to keep track 

of the news items read by user. Features of news 

items (title and description) will provide us with 

information about user’s interest. In addition to log 

file entries, we will incorporate features of news like 

topic, subtopic, person, location, event, organization 

in making user profile. For each day we will 

compute interest values in these topics. NLP tool will 
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be used to extract named entities from user reading 

behavior. Using ML technique cf-idf (concepts of our 

designed ontology) and ef-idf (entities of our designed 

ontology) we are giving weight to the identified concepts 

and entities. Documents, here, are news items read in a 

session. Concepts and entities which are related to the 

concepts and entities found in the user profile analysis will 

also be considered relevant for the end user. This inference 

process using ontology will help us to discover interests 

which are not directly observed in user’s behavior. This 

gives us extended user interest profile. 

To make the system scalable we need to cluster diverse 

end users, by identifying similarity in the user interests. 

Clustering of users:  

Various criterion functions and methodologies have been 

developed which may be used in clustering systems. They 

can be grouped into three main categories: (i) proximity 

based methods, (ii) feature based methods, and (iii) model-

based methods. Proximity based methods compute 

dissimilarity between two data objects in terms of distance 

computed from their feature values. Feature based 

methods extract a set of “characteristic” features 

from individual data objects that capture temporal 

information in individual sequences. In model-based 

approach, an explicit model is learned from one or 

more temporal data, the similarity of two data objects 

is computed based on the likelihood of one data 

object given the model derived from the other data 

object.  

 

V. Experimental Study 
For experimental study a news website has been 

designed on XAMPP server running on local host. 

User profiling and news profiling has been 

implemented using open source tools and software 

components. The OS for development is windows 

XP. For server side coding of user registration and 

news website, we are using PHP. Databases are 

stored in MYSQL. Server is Apache Tomcat. For 

development of news domain ontologies, WEB  

 

 

 

Figure 3. Personal information of registered user gathered explicitly 
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Figure 4. Various sources of news feeds

 

Figure 5. News items from news source of user’s choice 
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Figure 6. Option to add or remove RSS news source from the list

Figure 7. Raw log file stored on the server 

ontology language (OWL) in Protégé IDE has been used.  

This news website offers RSS feed news items to two 

types of users: Registered users or non registered ordinary 

user. In registration process user is asked to provide some 

personal data and also some preferences about source of 

news. The personal information will be stored in the 

database as shown in figure 3. This database stores 

id, username, name, age, gender, area (like student or 

professional) and also stores the password. 

Website offers various sources of news feeds as 

shown in figure 4. User has been provided news 

items from the source of user’s choice as shown in 
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figure 5. Links to new source of news items can be added 

to the list or removed from the list as shown in figure 6. 

This authority has been given to the authentic registered 

users only.  

As mentioned above log file contains various fields which 

need to be separate out for the processing. An unprocessed 

raw log file has been shown in figure 7.  

The process of separating field from the single line of the 

log file is known as field extraction. The server used 

different characters as delimiters. The most commonly 

used delimiter is 'comma' or 'white space' character. Here 

space is the delimiter. 

The Field Extraction algorithm has been given below: 

Input: Log File on Apache server 

Output: A table (LD) in Data Base(DB) on MySQL 

Begin 

1. Open a DB connection 

2. Create a table (LD) to store log data 

3. Open Log File 

4. Read all fields contained in Log File 

5. Separate out the Attribute in the string Log 

6. Extract all fields and Add into the LD 

7. Close a DB connection and LD 

End 

An algorithm for cleaning the entries of server logs is 

presented next.  

Input: Log data Table (LD) 

Output: Summarized Log data Table (LDT) 

‘E’ = access pages consist of embedded objects (i.e .jpg, 

.gif, etc) 

‘S’ =successful status codes and requested methods (i.e 

200, GET etc) 

Begin 

1. Read records in LD 

2. For each record in LD 

3. Read fields (Status code, method) 

4. If Status code=‘E’ and method= ‘S’ 

Then 

5. Get IP_address and URL_link 

6. If suffix.URL_Link= {*.gif,*.jpg,*.css} 

Then 

7. Remove suffix.URL_link 

8. Save IP_sddress and URL_Link 

End if 

Else 

9. Next record 

End if 

End 

Output of the algorithms has been shown in figure 8. 

It contains fields extracted from raw log file. 

Users will be offered pre classified news items. 

Figure 9 shows classified news items for educational 

category. 

News items have been classified into 17 broad 

categories mentioned above. For each category 

ontology has been created using web ontology 

language OWL in Protégé. One is shown in the 

figure 10. 

With the help of the example given in table 3 we are 

giving the steps of making user profile. We have 

identified news items given in table 2, read by a 

registered user (user ‘A’) in a session: 

In news items given in table 3 we have identified 

following concepts, entities and relations, making 

use of ontologies. 

1. CBSE is an organization.(c1 related to c2 

by property ‘is an’) 

2. School sports meet is a sport event. 

3. Delhi is a state. 

4. Delhi is located in India. 

5. Private school is a type of school. 

6. BHU is a university. 

7. BHU is located in Varanasi. (Varanasi has  

been given a label Banaras also.) 

8. Varanasi is located in state UP.   

9. UP is a state.  

10. UP is located in India. 

11. Entertainment is an event held in 

University.  

Underlined terms are relations. Here, ‘School’, 

‘university’ and ‘Organization’ are classes. ‘School’ 

has subclass ‘Private School’.. ‘Geographic location’ 

is an entity having subdivision ‘continent’, ‘country’, 

‘state’, and ‘city’. Organization has value ‘CBSE’. 

Country has value ‘India’. State has value ‘Delhi’, 

‘UP’. University has value ‘BHU’. Entertainment is 

an event. 
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Figure 8. Fields extracted from raw log file
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Figure 9. Classified news items for news category: Education  

 

Figure 10. OWL ontology created in Protege
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Table 2. Identified concepts/entities and expanded concepts/entities 

 

  

 News 

Item 1 

News Item 

2 

News Item 3 

User A 

(session 

1) 

“CBSE 

to 

conduct 

dope 

tests in 

school 

sports 

meet”  

“Delhi 

govt. 

considers 

double 

shift in 

private 

schools” 

“BHU goes 

hi-tech to 

provide better 

entertainment 

facilities”  

User A    

Table 3. News items read by a user in a session  

 

  

 

 News item1 

User A 

(session 2) 

“BHU goes hi-tech to 

provide better 

entertainment facilities 

Table 4. News read by same user in next session 

 

Table 4 presents news items read by the same user in 

session 2. It shows user interest in news about ‘BHU’.  

 

This shows that user A has more interest in news about 

concept ‘university’ having value ‘BHU’. Gathering 

information from previous sessions gives long term 

interest of user.       

In table 2, we have given weighs to the identified concepts 

(cn) and entities (en) in profile of registered user A, based 

on below mentioned certain factors. Table shows the 

concepts identified in two sessions (s1 and s2) of user 1 in 

time period tn1 and tn2. Concepts c1, c2, c3 are identified 

in session s1.  

Concepts c2, c4 and entity e1 are identified in session s2. 

Weight will be assigned based on both the time value and 

concept frequency. Maximum weight will be given to the 

concepts which are common in both the sessions. We will 

assign a time value to the concepts based on the timing of 

session. To give more importance to the currently read 

news items than older ones, time decay function will 

be used.  

 

Interest value in topic (a) = ∑ [Interest Value in 

session n in topic (a) / x] 

 

Where, x=positive integer depending on the time 

value of the session. More current is the session i.e., 

larger is the value of tn lesser is the value of the x. 

 

User Profile(u1)=((t1, IntVal (i1)), (t2, IntVal 

(i2)),……)If tn1<tn2, then s2 session gives us 

information about latest interest of the user. We will 

give more weight to concepts identified in session s2. 

Common concepts in both the sessions will be given 

highest weight. This tells us about long term interest 

of the user. In above table concept c2 has been given 

highest weight(highest value is 5) as it is common in 

both the sessions. New concepts and entities in a 

session are ranked based on frequency calculation in 

a session. In s2, Concept c4 has been given rank 4 

and e1 has been ranked 3 based on the values in 

second row of the table. Then in s1 remaining 

concepts are c1 and c3. Similarly in s1, c1 will be 

given rank 2 and c3 will be given rank 1. 

Expansion of User Profile 

We are expanding user interests by identifying the 

related concepts and entities in the ontologies. If a 

user is interested in concept c1, it may be interested 

in all the subconcepts of c1 also. If a user is 

interested in entity e1, it may be interested in entities 

closely related to e1 found in the ontology. This will 

give us the extended user interest profile. We will 

consider concepts of current session for expansion 

because the concepts which do not exist in current 

session will not be stored in user profile database. 

Concept/Entity (e2) semantically related to common 

concept c2 has been given more weight (4.5) than the 

concepts/entities (c5, c6) related to rest of the 

concepts(c4), weight is(3.5). 

Concepts, 

session-> 

C1, 

tn1(s1) 

C2, 

tn1(s1) 

C3, 

tn1(s1) 

C4, 

tn2(s2) 

C2, 

tn2(s2) 

e1 

tn2(s2) 

C5 

(semantically 

related to c4) 

C6 

(related 

to  c4) 

e2 

(related 

to c2) 

CF-

IDF(s) -> 

0.4 0.3 0.2 0.6 0.2 0.5 - - - 

Weight-> 2 5 1 4 5 3 3.5 3.5 4.5 

Interest 

type 

Short 

Term 

Long 

Term 

Short 

Term 

Short 

Term  

current 

Long 

Term 

Short 

Term  

current 

expanded expanded expanded 
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Clustering of user profiles 

Clusters will be made, based on the similarities found in 

the user interests. User interest vectors contain ranked 

concepts and entities. Users having similar ranking for 

same concepts and entities are considered similar in 

nature.  

 

VI. Conclusions and Future Work 
Our main focus in the mentioned work is about creating 

and analyzing user profile. In general, the goal of user 

profiling is to collect information about the subjects in 

which a user is interested, and the length of time over 

which they have exhibited this interest. In our work we 

have handled various issues faced in making user profile.  

In order to improve the quality of information access and 

infer user’s intentions, we are collecting user information 

both explicitly as well as implicitly. For semantic analysis 

of user interest, ontologies for various news item 

categories have been designed. IPTC standards have also 

been incorporated in ontology design process to make the 

system more interoperable. Making use of knowledge 

captured in ontologies in the form of hierarchical relations 

helps us to extend the user profile. We have also 

classified RSS feed news items into various categories of 

news domain.  

We will now focus on recommending news items based 

on the profiles constructed and will also evaluate the 

user’s trust in the system. Trust will help us to know user 

satisfaction level with the quality of recommendations 

and their acceptance ratio of our designed system. This 

will help to further improve our system.   
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