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Abstract: Personalized recommender system has attracted wide range of attention among researchers in recent years. There 

has been a huge demand for development of web search apps for gaining knowledge pertaining to user‟s choice. A strong 

knowledge base, type of approach for search and several other factors make it accountable for a good personalized web search 

engine. This paper presents the state of art, challenges and other issues in this context, thereby providing the need for an 

improved personalized system. The paper describes an approach integrating the news feeds and users opinion on web news 

using content, collaborative and hybrid approaches. Experiments carried out shows the effectiveness of the proposed system 

using  popular dataset such as MovieLens.  
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1. Introduction 

Information extraction, knowledge sharing via social 
media has gained commercial interest among wide 

range of people, especially the community of young 

generation. Searching information repository and 

making decisions out of it has become increasingly 
difficult as the amount of information and the number 

of choices increases. In today‟s modern era, these social 

platforms are of greater importance depending on 
user‟s interest. Hence personalizing the web search 

process has become a stronger area of research.  

With the explosion of Web 2.0, social applications such 
as blogs, professional networks and various other types 

of social media have bloomed to a greater extent. These 

online information sources have of knowledge flood 

users have posed a great challenge in terms of 
information overload. Millions of users spend huge 

amount of time on these sites and hence forth a 

recommender system can help users deal with 
information overload problem. Personalized news 

recommendation has become a promising area of 

research with a variety of news recommender systems 

providing personalization services.  
There has been a plenty of online news reading services 

to help readers in finding out interesting stories that 

maximally match their reading appetites, which is 
called as personalized news recommendation. In 

general, existing news recommender systems can be 

categorized into three groups [17] as content-based 
methods (i.e., model users‟ reading preferences by the 

content of users‟ historical consumed news stories) [2, 

31], collaborative filtering (i.e., exploiting user 

feedbacks without content analysis) [9, 28] or hybrid 

version of several techniques (i.e., combining both 

content and user feedback to generate 
recommendations [18, 1].  

Recommendation systems analyze purchasing 

behavior (e.g., item ratings) of users to learn about 
their preferences and recommend products or services 

that may be of interest to them. However, as new users 

require time to become familiar with recommendation 
systems, the systems usually have limited information 

about newcomers and have difficulty providing 

appropriate recommendations. This so-called new user 

cold start phenomenon has a serious impact on the 
performance of recommendation systems [7]. 

Web-based personalized recommender system [8], 

agent-based approach [24] , rating-based collaborative 
filtering [15], sequential pattern analysis [6], social 

network combined with semantic concept analysis 

[33], multimodal interactions [5] , collaborative 

filtering [12], ontology-based [23], product attribute-
specific weights [25], association rule mining [22], 

Partial Credit Model and Bayesian Rough Set [1] were 

predominant in recommender systems. 
At the end, profile merging and personalization 

algorithms are covered to handle the challenges of 

aggregate multiple profiles and personalized 
recommendations based on distributed (portable) 

profiles [30]. Ratings play a vital role [27], Web 

Mining [36], ant colony optimization [32], Support 

Vector Machine [3], construction of personalized Web 
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page recommendation system [21], mobile tourism 

[34]. Recommender systems have gained commercial 
importance in recent years and have significant 

importance among research community. Popular news 

portals, such as Google News
1
 and Yahoo News

2
 have 

gained increasing attentions for online news reading.  
The rest of the paper is structured as follows. Section 

1 presents the basics on recommender systems, while 

related works carried out on personalized recommender 
systems were discussed in Section 2. Section 3 

highlights the proposed framework. Experimental 

results and investigations were discussed in section 4. 

Section 5 presents conclusion and future work. 
 

2. Literature review on recommender systems: 

Personalized news recommendation has become a 
promising research direction [19] as the Internet 

provides fast access to real-time information. A variety 

of news recommender systems based on different 
strategies have been proposed in the past, utilizing the 

implicit „„social‟‟ factors is a new adaptation. 

Feasibility of integrating content-based methods, 

collaborative filtering and information diffusion models 
extracted from implicit feedbacks has been investigated 

and it is successful. Handling the so-called cold-start 

problem is also a tricky and challenging task. 

Crowd sourcing provides informational products or 

services with diversified group of people. Individuals 

contribute to such systems by selecting among a wide 
range of open tasks [13]. In recent years, explosive 

growth of information makes the users confused in 

making appropriate decisions. As a result, it is a 

challenging issue to help the user identify what she/he 
prefers. Recommender systems are a typical solution to 

discover such implicit interests in user‟s mind based on 

the usage logs. To alleviate problems namely cold-start, 
first-rater, sparsity and scalability, novel recommender 

system namely FRSA (Fusion of Rough-Set and 

Average-category-rating) is proposed. This integrates 

multiple contents and collaborative information to 
predict user‟s preferences [29]. 

User interaction is an important feature in many Web-

based news services. This identifies the most relevant 
news and enables collaborated information sharing 

among users with relevant feedback [20]. 

Recommender systems have been developed in variety 
of domains, including asynchronous discussion group. 

It is quiet hard to retrieve exact information from 

multiple sources because of information overload. 

Therefore, recommender systems play an important 
role in filtering and customizing the desired 

information. Collaborative and content-based filtering 

is of greater importance in today‟s growing world 
which adopts techniques being utilized in recommender 

systems. To overcome the drawbacks of the 

aforementioned techniques, a hybrid recommender 

system combines two or more recommendation 
techniques to obtain more accuracy [16].  

 

 

1 http://news.google.com. 
2 news.yahoo.com. 

Recommender systems incorporating association rule 

mining technique has tremendous influence in 
discovering similar users, related posts etc. Semantic 

related concepts using Word Sense Disambiguation 

based on WordNet lexical database were exploited 

which shown noticeable improvement on the accuracy 
of useful posts has recommended to the users as 

compared to content based and the collaborative 

filtering techniques [7]. 
WWW creates opportunities for businesses to provide 

personalized online services to their customers all 

around the globe. Recommender systems are designed 
to automatically generate personalized suggestions of 

products/services to customers. Because various 

uncertainties exist within product and customer, it is a 

challenge to achieve high recommendation accuracy 
[35]. A hybrid recommendation approach combining 

user-based and item-based collaborative filtering 

techniques with fuzzy set techniques were studied by 
the authors. The work has involved intelligent 

recommender system software called Fuzzy-based 

Telecom Product Recommender System (FTCP-RS) 
to select the most suitable products or services. 

Real-time web (RTW) services such as Twitter allow 

users to express their opinions and interests, often 

expressed in the form of short text messages [10]. The 
recommender systems research contains useful 

consumer reviews on products, services and brands. 

Evaluation is performed on different product datasets 
from the Blippr service which shows the potential of 

type of recommendation knowledge, accuracy etc. 

Capturing and understanding user interests have been 

an important part of social media [11]. Users in such 
context belong to multiple interest communities whose 

interest constantly changes over time. Therefore, 

modeling and predicting dynamic user interests poses 
great challenges to personalized recommendation in 

social media. The authors have investigated this 

research problem by developing a temporal 
overlapping community detection method based on 

time-weighted association rule mining.  

 

3. Recommender System Framework: 

Recommender systems are automatically making 

helpful recommendations about various products and 

services to customers. Such systems can make 
recommendations according to user profiles or 

preferences, or they can rely on the choices of other 
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people who could be useful referees. Table 1 presents 

the types of users in recommender systems. 
Recommender systems are broad classified based on 

the approach provided for recommendations based on 

the information filtering mechanism as content-based 

methods, collaborative methods and hybrid methods. 
Content-based (CB) recommenders provide 

recommendations to user, which are very similar to the 

ones preferred in the past. Collaborative Filtering (CF) 
recommenders recommend are those which the mentors 

had liked in the past. The basic assumption of 

recommender systems is that the mentors are people 

with tastes and preferences are similar to each other. 
Hybrid recommender systems fuses both the content 

and collaborative schemes while simultaneously 

avoiding the limitations of each of them. This section 
highlights the recommender system framework 

followed by experimental investigations and analysis. 

Table 1: Types of users and their characteristics 
Type Name of users Characteristics 

1 Regular users starts new thread or add comments regularly 

2 Casual users contribute to discussions infrequently 

3 Regular favourite 

marker users  

express their opinions about other users‟ posts 

regularly 

4 Casual favorite marker 

users 

express their opinions about other users‟ posts 

infrequently 

5 Passive users neither contribute to discussions nor express 

their opinions 

 

3.1 Dataset:   

The experiments illustrated were presented based on 
MovieLens dataset

#
. MovieLens data sets were 

collected by the GroupLens Research Project [14]. 

Table 2 presents the different datasets, domain of study, 
rating scale, number of ratings available and total no. of 

items. This data set consists of 100,000 ratings 

provided with a score of 1-5. All together there were 
943 users on 1682 movies. Each user has rated at least 

20 movies. The rater‟s been professionally sound and 

has good domain knowledge. It is assumed that the 

users who rate are trusted ones. 
 

Table 2: Dataset and characteristics of GroupLens  
Dataset Domain Rating 

Scale 

(Min/Max) 

Total  

ratings 

Total  

Items 

MovieLens Movie 1/5 1,000,000 3500 

EachMovie Movie 1/5 2,811,983 1628 

BookCrossing Books 0/10 1,149,780 271,379 

Jester Jokes -10/+10 73,421 100 

 

From the dataset 80% of the data were chosen for 
training set and rest of the 20% for test data. The time 

stamps were recorded in unix seconds since 1/1/1970 

UTC. Table 2 presents the sample user ID, item ID, 

rating scale and time stamp. Several other datasets 

related to recommender systems are available and 
available in public forums

$
.  

Table 2: Sample User Info of an Item 
User Id Item ID Rating Time stamp 

5 1 4 875635748 

5 2 3 875636053 

5 17 4 875636198 

5 98 3 875720691 

5 110 1 875636493 

5 225 2 875635723 

5 363 3 875635225 

5 424 1 875635807 

5 439 1 878844423 

5 454 1 875721432 

 

# 
http://www.grouplens.org/ 

$
http://recsyswiki.com/wiki/Datasets  

3.2 Evaluation metrics: 

Each article is represented as a term vector by using 

the tf-idf approach [26] to calculate the weight of term 
„i‟ in an article „j‟, as defined in Eq. (1 & 2): 

 

, , *logi j i j

i

N
W f

n
      (1) 

,

,

,max ( )

i j

i j

l l j

freq
f

freq
      (2) 

 

where N is the number of articles; ni is the number of 

articles that contain term i; fi,j is the normalized 

frequency of term i in article j; freqi,j is the frequency 

of term i in article j; and maxl(flj) is the frequency of 
term l which has the maximum frequency in article j. 

There are various metrics which are applied in the 

collaborative filtering techniques to find the users‟ 
similarities.  

Precision and recall have been widely used in the field 

of information retrieval, to evaluate recommendation 
accuracy. These metrics have been adapted to evaluate 

the accuracy of a set of recommended products and 

are defined as follows: 
 

Pr
T R

ecision
R


      (3) 

    Re
T R

call
T


      (4) 

  

where „T‟ is the test set and „R‟ is the recommended 
set of items for each user, respectively. An F1-metric 

can be used to balance the trade-off between precision 

and recall. 
 

4. Experiments and illustrations: 

http://shadow.ieor.berkeley.edu/humor/
http://www.grouplens.org/
http://recsyswiki.com/wiki/Datasets
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The architecture of the proposed recommender system 

is presented in Fig 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Architecture of Recommender System 
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     (5) 

 

We use the Pearson correlation coefficient as a measure 
of correlation between rating and predictions. The 

recommendation page is obtained by sum of all 

individual scores provided by the users. Table 3 

presents the classification accuracy of different 
recommender systems using different techniques. 

 

Table 3: Classification accuracy of recommender 

systems 

Metric TF TF-IDF TF+IDF+Stemming 

Precision 0.298 0.511 0.713 

Recall 0.191 0.245 0.396 

F1 0.332 0.423 0.511 

 

5. Conclusion and Future Work: 

Personalization has emerged as a major shift for e-
commerce based scenario.  Recommendation systems 

provide customized information services to online users 

there by improving online commodity. We showed that 

the combination of term frequency combined with 
inverse document frequency outperforms well (after 

pre-processing). The state-of-the-art tag 

recommendation algorithms with respect to a broad 
variety of performance metrics. Our future work 

includes analysis of new metrics and techniques 

considering aspects of novelty and diversity. Also we 
focus on investigate the biasness in manual evaluation 

of the scores recommended by volunteers. 
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