Journal of Theoretical and Applied Information Technology
30" June 2016. Vol.88. No.3 g

© 2005 - 2016 JATIT & LLS. All rights reserved

SATIT

E-ISSN: 1817-3195

ISSN: 1992-8645 Www.jatit.org

FACEBOOK’S PUBLIC SOCIAL INTERACTION
UTILIZATION TO ASSIST RECOMMENDATION ACROSS
SYSTEM DOMAIN

"MUHAMMAD MURAD KHAN, 'IMRAN GHANI*, ’SEUNG RYUL JEONG,

'"ROLIANA IBRAHIM , 'KASHIF NASEER QURESHI
'Computing Faculty, Universiti Teknologi Malaysia, Malaysia

2School of MIS, Kookmin University, Seoul, South Korea

E-mail: muradtariq.tk@gmail.com, srjeong@kookmin.ac.kr, roliana@utm.my, kashifnq@gmail.com
*Corresponding author: Imran Ghani (imran@utm.my)

ABSTRACT

Social media is most prominent internet transition for this decade and Facebook holds its largest share.
Facebook has been utilized by researchers from different perspectives e.g. opinion mining, user mood
swing pattern, influential person identification etc. whereas recently Facebook’s social interactions were
used for recommendation purposes. Although social interactions assisted recommendation, these
interactions forced algorithm to work inside Facebook’s ecosystem i.e. recommending items existing inside
Facebook to Facebook users and these interactions were private in nature, requiring explicit permission
from user before algorithm execution. This study utilize Facebook’s public social interactions to
recommend items across system domain i.e. recommending items to users existing outside Facebook. For
this purpose we propose an algorithm that first identify items on Facebook’s public pages, gather social
interactions related to them, generate a rank list and finally recommend it to external users. As an
experimental case study, “whatmobile.pk” Facebook’s public social page was scanned for items and
respective social interactions. These items were then compared with “fan” attribute of items existing on
GSMARENA.com website in order to show rank similarity. 299 total items were found common between
Facebook’s public page and GSMARENA website. [tems were ranked according to social interactions and
“fans” quantity. Then a positive spearman correlation of 0.547 was found which was improved to 0.660 by
excluding 22 mobile phones.
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1. INTRODUCTION approached by many researchers from different
perspectives, however, recently cross domain
recommendation has been wused to address
respective problem. Cross domain recommender
systems attempt to assist recommendation in target
domain by utilizing knowledge available in
auxiliary domain.

Internet has made this world a global village [1]
and it’s growth rate is expected to be 50,000
gigabytes per second by 2018 [2]. With such
growth rate, it is becoming difficult for users to
approach items of interest hence causing
information overload problem [3]. Special software
systems designed to address this problem are

known as recommender systems. Recommender
systems recommend items to users based on their
history such as music, movies, research papers etc.

Although recommender systems rely on users
history for recommendation but if it encounters a
new user who has no history, or user with
insufficient history, recommender system face cold
start problem [4]. Cold start problem has been

Recently Facebook’s social interactions were
utilized for cross domain recommendation.
Researchers in [5],[6] utilized Facebook’s social
interactions to recommend movies to users who
liked related music or TV shows. This
recommendation was based on users connections
i.e. they recommended items based on interest of
friends or friends of friend. Their objective was to
recommend items across different categories,
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however, target user was bound to exist inside
Facebook ecosystem.

This study attempts to utilize social interactions
available on Facebook’s public page and generate
recommendations for users residing outside
Facebook ecosystem. In this paper, section 2 gives a
brief overview of related studies and problem
background, section 3 explains proposed algorithm
and section 4 describes experimentation and results.
Finally conclusion of study is presented along with
future work.

2. RESEARCH BACKGROUND

Recommender systems (RS) are softwares
designed for specific purpose i.e. to recommend
most related items to its users [7]. These softwares
utilize user’s usage history to identify user’s taste.
Mostly in RS, usage history is maintained in form
of rating matrix between users and items as shown
in figure 1.

I'TEMS

Figure 1: User’s interactions for items in rating matrix

Rating matrix objective is to store users
interactions against an item where these
interactions can be explicit (numerical ratings) or
implicit (like, share, click, download) in nature as
shown in figure 1. Rating matrix can be identified
as heart of recommender systems research because
majority of recommender systems research focuses
on predicting ratings for empty interactions
between users and items.

Recommender systems research is dominated
by collaborative and content based recommendation
however recently cross domain approach has been
utilized for recommendation problem [7].

2.1 Cross domain recommendation (CDR)
Cross domain recommendation attempts to

benefit recommendation in target domain by

leveraging knowledge available in auxiliary

domain. [8] and [9] explains different types of
domain  whereas [10] describes different
recommendation scenarios between users and items
of participating domains

2.2 Facebook usage in CDR

With the largest number of users, Facebook
can be identified as world’s biggest service to host
social interactions, in social media category [11].
Recently two studies [5] and [6] utilize social
interactions on Facebook to recommend movies
and music to Facebook users. Although, they
illustrated improvement in recommendation
prediction based on social interactions. Their
recommendations were confined to Facebook users
only and both addressed “category domain” cross
domain recommendation problem.

2.3 Recommendation across system domain
This study attempts to recommend items to
users residing outside Facebook. In order to do so,
Facebook public social interactions were utilized
which were available on Facebook’s public pages.

Similar attempt was made by [12] where
transferred knowledge related to movies from
Wikipedia website to movie lens dataset. Also
researchers in [13] transfer knowledge related to
music from musicload website to compare with
gameload dataset. Both studies assigned numerical
weights to interactions such as article editing on
wikipedia and music played , downloaded on
musicload website, in order to generate average
ratings between items and users of respective
systems.

In this paper we are assigning weights to social
interaction available on Facebook in order to
generate a rating matrix.

3. PROPOSED ALGORITHM

In order to transfer Facebook social
interactions i.e. likes, comments and shares [14] to
users residing outside, they are required to be
formulized. Formulization of Facebook public
social interactions was proposed by [15] where they
focused on Facebook’s public page social
interactions. This study utilizes [15] formulas to
transfer respective social interactions into rating
matrix.

Proposed algorithm consists of three phases i.e.
item interaction extraction, rank list generation and
comparison, which are explained as follows.
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3.1 Interaction extraction

To begin, algorithm needs a list of items as
input because these items are required to be ranked
based on Facebook social interactions. Each item
from list is matched with posts on Facebook public
page and quantity of corresponding social
interactions are stored, along with users who
provided these interactions.

As a result rating matrices are generated
between users and items (posts) where
corresponding interactions are binary representation
of likes, comments and shares as shown in figure 2.

Facebook's
Items List Social Page

e

s Posts message

Matching extraction

Post x Item

Comments
Rating Matrix

Post x Item
Likes
Rating Mutrix

Figure 2: Phase 1: Interaction Extraction

3.2 Rank list generation

First phase generate three rating matrices
having likes, comments and shares as social
interactions. These interactions are binary in nature
and exist between corresponding users and items.
This phase assigns appropriate weight to all three
rating matrices and merge into one final rating
matrix. Likes interactions were assigned weight of
4.5, shares 5 and comments 2.5 for experimental
case study is discussed in this paper. Figure 3
shows steps involved in this phase.

-;l:\ [T
E-ISSN: 1817-3195
Likes Comments Shares
rating matrix rating matnx rating matrix

Comparison

Figure 3: Phase 2: Rank List Generation

Once appropriate weights are assigned, all
rating matrices are merged into a master rating
matrix which is further used to generate rank list of
items.

3.3 Comparison

Master rating matrix is used to generate item
rank list which is further compared with target item
rank list. Spearman correlation [16] is used as
evaluation matrix, where it shows ranking
similarity between two ranked lists. When two lists
have same item ranking, its spearman correlation
value is 1. When items are ranked exact opposite,
its correlation value is -1 Correlation value
becomes 0 where there is no similarity to be found
between both rank lists.

Experimental scenario discussed in this paper
compares “whatmobile.pk” [17] Facebook’s public
social page interactions with GSMARENA [18]
website “fans” attribute.

4. EXPERIMENTATION AND RESULTS

GSMARENA website is related to mobiles
where users can become “fan” of a mobile.
Similarly “whatmobile.pk” Facebook’s social page
posts about different mobiles and users provide
interactions for respective post. Majority of users of
“whatmobile.pk” social page are from Pakistan as
objective of this social page is to update about price
of mobile phones is Pakistan.

A total of 299 mobile phones were found at
“whatmobile.pk” Facebook social page and for
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each mobile, social interactions were generated.
Similarly each mobile found at Facebook social 200
page was searched at GSMARENA website and 180
corresponding fans of each mobile were retrieved. ﬁg
Figure 4 shows relative share of each band Eg
whereas figure 5 shows logarithmic sum of 20 LOG(FB)
Facebook social interactions and fans found at 60 = LOG(GSM)
GSMARENA website for respective brands. Both 20
sums are found close to each other for mentioned 20
brands whereas miner difference exist for three 0
Biac;;emf Le;\;’vo\gg /_MIC?!,’;’SOﬂ' @

Oppo
3%

Figure 4: Mobile Brand Distribution

All mobiles were ranked with respect to
logarithm score of Facebook social interactions and
logarithm score of GSMARENA fans in order to
find spearman rank correlation for 299 mobiles.

A positive correlation of 0.547 was found for
299 mobiles retrieved from Facebook and
GSMARENA website, which was further improved
to 0.660 by excluding 22 mobile phones. These
mobile phones were found ranked at a greater
distance.

Figure 6 show scatter plot of mobile phones
with respect to Facebook and GSMARENA rank
list where red dots show mobile ranked oppositely.

Figure 5: Logarithmic Score For Facebook Social
Interactions And GSMARENA Fans
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Figure 6: Mobile Phones Scattered With Respect To
Facebook (Y-Axis) And GSMARENA (X-Axis) Rank List

It was observed that some mobile phones
gathered relatively high social interactions on
Facebook as compared to “fans” on GSMARENA
website. One of the reasons found was that these
brands spent more on advertisement as compared to
others in Pakistan. This resulted in increased
interest of Facebook users for respective brands.

Huawei showed maximum deviation in
rank with respect to GSMARENA because it is
advertised more frequently as compared to other
brands in Pakistan.
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Figure 7: Brands With Greater Rank Difference Between
Facebook And GSMARENA

5. CONCLUSION AND FUTUREWORK

This paper illustrates importance of
Facebook’s public social interactions and their
use in item ranking which can further be used
for recommendation. Facebook’s social pages
host social interactions related to diverse set of
entities e.g. politicians, television shows, music,
movies, places, mobiles etc. which can be
considered as items and proposed algorithm can
be used to rank these items. Proposed algorithm
used “whatmobile.pk” Facebook’s page posts in
order to generate a ranked list of items. This
ranked list was found in positive correlation
with GSMARENA website hence showing
encouraging utilization of Facebook public social
interactions.

This study also highlighted demographic
based influence on item ranking which leads to
future work of this study. In future we plan to
identify mobile social pages of majority of
countries in order to identify mobile ranking
relative to geographical location.
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