International Journal of Scientific & Engineering Research Volume 8, Issue 12, December-2017
ISSN 2229-5518

An Efficient and Adaptive pattern for Online-Social Recommendation
Systems: Implementation through hybrid intelligence metaphor

Gaurav Agarwal', Dr. Himanshu Bahuguna’ and Dr. Ajay Agarwal®

'Research Scholar, Uttarakhand Technical University, Dehradun, (U.K.), INDIA
2Professor, Shivalik College of Engineering, Dehradun, (U.K.), INDIA
*Professor, Krishna Institute of Engineering & Technology, Ghaziabad, (U.P.), INDIA

Abstract

With the explosive growth of online social network, people tend to express opinions and
obtain information in social network. Due to the overwhelming amount of data in social
network, users resort to recommendation system to find appropriate services or items. Users
may not have the time or knowledge to personally evaluate the options which are available on
social network platform. Recommendation systems or recommender systems present
themselves as a practical answer to endless options available online. Recommendation
systems changed the way inanimate websites communicate with their users, rather than
providing a static experience in which users search for and potentially buy products,
recommender systems increase interaction to provide a richer experience. Recommender
systems identify recommendations autonomously for individual users based on past
purchases and searches, and on other users' behaviour. The concept of Recommender systems
is basically related to information retrieval and filtering. There are various types of filtering
techniques associated with recommender systems such as: Collaborative filtering, Content
based filtering, Hybridization Strategies. The proposed work discusses the problems faced by
these filtering techniques and evaluation criteria on the basis of which various algorithms
made for recommendation purpose can be compared. Finally a composite news
recommendation system model is proposed.

Keywords: Recommender Systems, Collaborative filtering, Content based filtering,
Hybridization Strategies, Evaluation Criteria, News Recommendation, Decision Support
System.

Introduction

With the rapid development of online social network (OSN) over the decade, more and more
people become active in interacting with each other in OSN and therefore enormous data are
being generated every day. The overwhelming amount of data makes it difficult for users to
find appropriate services or items. Meanwhile, users in OSN do not know exactly what
they want or need in most cases. As a result, recommendation plays an increasingly
important role in helping people find what they are interested in. There exist three kinds of
classical recommendation methods: collaborative filtering, content based filtering and hybrid
approach [1], [2]. Collaborative filtering arrives at a recommendation that's based on a
model of prior user behaviour. For example, suppose you're building a website to recommend
blogs. By using the information from many users who subscribe to and read blogs, you can
group those users based on their preferences. In the Table 1, a set of blogs forms the rows,
and the columns define the users. The intersection of blog and user contains the number of
articles read by that user of that blog. By clustering the users based on their reading habits
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(for example, by using a nearest-neighbour algorithm), and Similarities, Recommendation
System recommend the blog such as:

Blogs Marc Megan Elise Jill
Linux ' 13 3 11 ] -
OpenSource 10 - - 3
Cloud Computing & 1 g -
Java Technology - =1 - 2
Agile - 7 1 =

Articles read per user
Cluster 1 2 1 2

Table 1: A set of Blogs and Users

As per Table 1, now one can identify some differences within each cluster and make
meaningful recommendations. In Cluster 1, Marc reads 10 open source blog articles, and
Elise read none; Elise reads one agile blog, and Marc reads none. One recommendation for
Elise is the open source blog. No recommendations can be made for Marc because the small
difference between him and Elise in agile blog reads would likely be filtered away. In Cluster
2, Jill reads three open source blogs, and Elise reads none; Elise reads 11 Linux blogs, and
Jill reads none. Cluster 2, then carries a pair of recommendations: the Linux blog for Jill and
the open source blog for Elise.

Content-based filtering constructs a recommendation on the basis of a user's behaviour. If a
user commonly reads articles about Linux or is likely to leave comments on blogs about
software engineering, content-based filtering can use this history to identify and recommend
similar content [1], [2]. Returning to Table 1, focus on the user Elise. If you use a blog
ranking that specifies that users who read about Linux might also enjoy reading about open
source and cloud computing, you can easily recommend — on the basis of her current
reading habits — that Elise read about open source. This approach, illustrated in Table 2,

Bloge Eliza Similar contant —
Linux 1 Lirux —
DOpenSource - OnaenSoures
Cloud Computing € Cloud Computing

Java Techrology -
Agile 1

Ranked blogs

Articles read per user
Table 2: Recommendation table basis of User’s behaviour

Hybrid approaches that combine collaborative and content-based filtering are also
increasing the efficiency (and complexity) of recommender systems. A simple example of a
hybrid system could use the approaches shown in Table 1 and Table 2. Incorporating the
results of collaborative and content-based filtering creates the potential for a more accurate
recommendation. The hybrid approach could also be used to address collaborative filtering
that starts with sparse data - known as cold start - by enabling the results to be weighted
initially toward content-based filtering, then shifting the weight toward collaborative filtering
as the available user data set matures [1], [2], [3]. Several studies empirically compare the
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performance of the hybrid with the pure collaborative and content-based methods and
demonstrate that the hybrid methods can provide more accurate recommendations than pure
approaches. These methods can also be used to overcome some of the common problems in
recommender systems such as cold start and the sparsity problem. Collaborative filtering
approaches often suffer from three problems: cold start, scalability, and sparsity [2].

Cold start: These systems often require a large amount of existing data on a user in order to
make accurate recommendations.

Scalability: In many of the environments in which these systems make recommendations,
there are millions of users and products. Thus, a large amount of computation power is
often necessary to calculate recommendations.

Sparsity: The number of items sold on major e-commerce sites is extremely large. The most
active users will only have rated a small subset of the overall database. Thus, even the most
popular items have very few ratings.

Proposed Model

Before discussing deeply the concept of Recommendation model let us see how
recommendations are generated for any naive recommender system. First and foremost part is
Data Collection. The most common method for Data collection in Collaborative Filtering is
explicit feedback. Explicit feedback comes from the ratings i.e. the user rates the item on a
scale of one to five or as specified by the designers. The two basic entities in the system are
represented in terms of users and items. The below Table 3 gives rating for user U1 who has
provided ratings on items 11 and 14.

Items 11 12 13 14

Rating 2 - - 4

Table 3: Ratings given by User U1 for various items

Similarly the below Table 4 gives rating for user U2 who has given ratings on 12 and 14.

Items 11 12 13 14

Rating - 1 - 5

Table 4: Ratings given by User U2 for various items

On the basis of given user’s preferences in Table 3 and Table 4, the user — item ratings matrix
is calculated inthe Table5:

Items
Users 11 12 13 14
ul 2 - - 4
U2 - 1 - 5

TABLE 5: User-ltems Ratings Matrix

After data normalization, ranking is finally calculated. Items having higher ratings are given
higher ranks and finally recommended to the user.
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The Hypothesis which works behind this proposed Online Social Recommendation System is
“if news is shared across all the *Social’ vectors (like Twitter, Facebook, and RSS Feeds) of
news channels, it will have a higher rating.” The idea is shown in Figure 1.

ABC News/Information

:

ABC News/Information
XYZ News/Information
Twitter Page

ABC News/Information

Facebook Page

RSS Feeds

Figure 1: Composite Source News Recommendation

For example, take 2 News channels namely ABC News and PQR News, each of them have
their social *handle’ pages i.e. Twitter, Facebook, and RSS Feeds. If news is available on all
the social vectors of ABC news then it will get a rating of 3 as shown in the Figure 2.

ABC News

Ml
TWITTER — i Rating 3
FACEBOOK _r
1
R55 FEEDS —4|—.

Figure 2: Calculation of Rating for ABC News

For the PQR channel news is shared across only twitter it will have a rating of value 1. The

idea shown in the Figure 3.

POR Mews

FACEBOOK

R55 FEEDS

Figure 3: Calculation of Rating for PQR News
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Our methodology is to gather data from all the major social vectors of news channels and
generate the rankings as per the hypothesis with the recommendation engine. User
preferences and keywords set are provided as feedback to the system. This results in
recommendation on highly ranked news on the dashboard. The idea is shown in the Figure 4.

Twitter Facebook RSS

¥ L 4 ¥
Flrehose [Streamed Data)

Dataset 1 Dataset 2 Dataset 3

l , l

Recommendation Engine (as per the hypothesis) suggestions based on
Ratings and Rankings

h

User Preferences MNews
Keywords Set Dashboard
Recommended

Figure 4: Workflow of Proposed News Recommendation System Based on
Composite Data Source

The workflow of proposed News Recommendation System works on the diversity criteria.
We looked for more diversified approach while generating recommendations for our system.

Conclusion

A number of application areas based on recommender systems require further investigation.
We have proposed one system for news recommendation which is closely related to Social
Network Recommender Systems. The ultimate aim is to come up with solutions to use huge
amount of information available on the web for the betterment of recommender systems
while keeping in mind issues like quality, privacy and security.
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