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Abstract—This paper presents a study that contributes to the existing work
on the social diffusion and interaction strategy in social media. The aim is to
know the most shared post by some electronic media in the world from end to
end social network, and also to know post nature of the most successful one, and
the link between different kind of interaction these are main objectives of this
study. Our work is also considered as a ground and a base for social network
analysis researchers in all social networks in order to allow them to benefit and
help in their future research work from all information collected and results found
via this study. An empirical analysis using multiple methods is conducted based
on 275 Facebook publications gathered from the Facebook pages of 5 electronics
journals the best one in its original country represented 5 countries in the world.
This contribution discovered a set of important information and it is also pro-
jected to confirm hypothesis addressed in pre-existing studies.
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1 Introduction

Since the advent of web 2.0, internet users have taken control of all the uses, tools
and features of the web that now allow them to contribute easily to promote exchange
of information and make interaction (discuss, share , exchange, etc.) in a simple and
easy way, both with the content published on the internet but also between them, thus
creating a new web said social media or social network. On the other hand, social net-
works cover different activities that integrate technology, social interaction (between
individuals or groups of individuals), and creation of content. Social networks consider
themselves as a group of online applications (blogs, micro blogs, sharing sites, social
networks, etc.) that are based on Web technology, we talk here about participatory web,
social web and collective intelligence [1] and allow creating and exchange the content
generated by users.

This web evolution has made it possible to build different types of large social net-
works, which are now recognized as an important means to share information [2]. So-
cial network is a social media that concern different social relationships between indi-
viduals and the way that they are structured; these different relationships help to under-
stand the behavior of individuals [11]. Thus, it is represented by a well-defined structure
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with a dynamic form of a social group creates "fans", "followers", "friends" or "con-
tacts" according to communities of interest of its own.

Currently social networks are used almost everywhere, at home, at school, at work
and available at any platform computer, Smartphone, tablet, etc. it plays a very im-
portant role in the individual's life, with its benefits and its disadvantages according to
the way it is used [3].

Among many Social network available, Facebook has been the most popular social
networks worldwide with 2234 million active users [4] which account for 54% of total
worldwide Internet users [5]. Facebook is intentionally designed for all users in the
internet to connect with their friend or family to keep in touch with acquaintances, and
to develop all connections with new people through features offered. Interestingly, alt-
hough Facebook is the third popular Website globally following Google and YouTube,
it is the fourth popular Website in Morocco according to Alexa.com [6]. Facebook was
initially intended to be used only by students at Harvard University before it opened up
as a social network to the public in Spring 2017 [7]. This web site had more than 845
million active users as of February 2012 [8].

Some researchers have tested how Facebook is attached to different aspects of the
student experience including learning [12][22][23][24][28], student engagement [29]
multitasking [14][25], political activity [30], political participation [16], development
of identity and peer relationships [17], and relationship building and maintenance [18],
security [19], behaviors study [20], optimization and influence diffusion[13][15] and
many other fields. Furthermore, researchers have tested how Facebook use relates to
personality variables such as scores on big five personality scope; honesty, meticulous-
ness, extraversion, friendliness, and neuroticism [21][26][27], and some approach to
analyze user-generated comments from social media like [31].

Given that the Facebook is still the leader social media in the world in terms of usage
so far, that's why our work will focus on this social network. The main objective of this
paper is to study the interactions of social networks users, in order to identify any useful
information and to understand the behavior of users towards publications posted and
for another hand to know the type of publication the most shared in a set of Facebook
pages that represent 5 countries (Morocco, Spain, France, United Kingdom and USA).

Since the intermediary between users and Facebook pages are publications. this leads
us to ask a number of questions, starting with what is published by the media agencies?
What kind of publications the most published? the most shared? what is its nature?
which is the most attractive? etc. In [9] they are talking that the posts including links
are more likely to generate higher levels of brand post popularity. So, we will try to
answer to these issues in this paper being organized as follow: in the section 2 we talk
about a detailed experimental methodology used, the data analysis and results are men-
tioned in the section 3 and we conclude this paper with some perspectives in the section
4. Note that the word "Like" talking about in all paragraphs of this paper, represents the
set of Empathy Buttons that Facebook offers.
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2 Experimental Methodology

Facebook is an online social network that allows its users to publish "status",
"photo”, "video" or "link", and to share "files" or "documents" in groups that it offers.
It is also a space for exchanging messages, to join and create pages and to use the set
of applications circulating in this famous social network.

For its posts publishing strategy, it uses the algorithm called Edge Rank which aims
is to choose and to order the content appearing on the news feed of users [10], the
principle of this algorithm is very simple: for each user and each content, the goal is to
define a score of relevance, which will classify the different messages and display the
best. The score is calculated according to three parameters, which we will note A, T
and F.

o A: Is the affinity, which measures how the user and the author of the content are
close.

o T: Is a measure of attractiveness of the content (more for photos than for texts for
example).

o F: Is the freshness, weak if the content is old, strong if it has just been posted.

The score is the result of multiplication of all parameters:
score=AXTxF

To go deeper in our experience we have chosen five existing Facebook pages (B, C,
E, H and M) which represent respectively five countries (United Kingdom, USA, Spain,
Morocco and France), we talk about the official Facebook pages of the most famous
media platforms in their original countries and having a number of fans that exceed 4
million one. Then, we extracted all the necessary data concerning their publications
posted during Wednesday 02/05/2018, and we also collected all the interactions made
in this day during 24 hours (number of posts, type of posts, number of comments, num-
ber of shares, and number of interactions via empathy button).

The selected pages are:

e Page B: This is the BBC official Facebook page from UK. In this country, Facebook
is ranked in 4th place, according to Alexa (Data extracted on 02/05/2018), the BBC
website took in 99th place in the world and in 6th place in United Kingdom. The
BBC Facebook page is currently followed by 48,729,688 people (Data retrieved on
March 31, 2019).

e Page C: This is the CNN official Facebook page from USA. In this country, Face-
book is ranked in third place after Google and YouTube, according to Alexa (Data
extracted on 02/05/2018), CNN's website took in 105th place in the world and in
25th place in USA. The CNN Facebook page is currently followed by 31,207,719
people (Data retrieved on March 31, 2019).

o Page E: This is the El Pais official Facebook page from Spain. In this country, Face-
book is ranked in 4th place after Google.es, Google.com and YouTube, according to
Alexa (Data extracted on 02/05/2018), the El Pais website took in 409th place in the

6 http://www.i-jes.org



world and in 12th place in Spain. The El Pais Facebook page is currently followed
by 4,966,913 people (Data retrieved on March 31, 2019).

e Page H: This is the Hespress official Facebook page from Morocco. In this country,
Facebook is ranked in 4th place, according to Alexa (Data extracted on 02/05/2018),
the Hespress website took in 648th place in the world, and in 3rd place in Morocco
after Google and YouTube. The Hespress Facebook page is currently followed by
14,865,892 people (Data retrieved on March 31, 2019).

¢ Page M: This is the official Facebook page of "Le Monde" from France. In this coun-
try, Facebook is ranked in 4th place after Google.fr, Google.com and YouTube, ac-
cording to Alexa (Data extracted on 02/05/2018), the website of “Le Monde" took
in 712th place in the world and in 21st place in France. The Facebook page "Le
Monde" is currently followed by 4,296,639 people (Data retrieved on March 31,
2019).

In this experiment, we did not cite examples of the media platforms of the major
economic countries like China and Russia for the simple reason that they have other
social networking tools that are used much more than Facebook.

3 Data Analysis and Results

3.1 Data analysis

We should further recall that the data was extracted in Wednesday, May 02, 2018
from the news feeds by just collecting the publications published in the same day above
(and taking into consideration UTC+1 as time zone).

Thus, all data (number of posts, type of posts, number of comments, number of
shares, and number of interactions via empathy button) are extracted from the HTML
tags that carry the necessary information that we have need:

<article> Tag

<div> Tag that the <header> Tag has "data-sigil" as at-
tribute with "m-feed-voice-subtitle" value.

<abbr> Tag that follow the tag above.

<div> Tag from <footer> Tag that contains " 1fnt" as
value in class attribute

It should be noted that the extract of data from news feed is done manually (non-
automatically). After collecting the data, we found some results that we put it in as form
and diagrams come in the following paragraphs.

Figure 1, represents the number of publications published by type and by Facebook
page, which are in total 275 (234 as links, 1 as photo, 40 as videos). The figure 2, rep-
resents the percentages of all publications posted by type for the five Facebook pages.

Figures 1 and 2 describe the various kinds of publications, and the one that dominates
or the most shared on the Facebook pages for these 5 media companies. it is link type
publication.
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Fig. 1. The number of publications by type and by Facebook page
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Fig. 2. Percentages of 275 publications by type

Tables 1, 2 and 3 present all the data relating to the pages with all types of interac-
tions performed, since there are 3 types of interaction (Comments, Share, or Likes But-

tons).
These tables contain 7 lines, as follows:

o Line - 1) page name: we talk about the name of the page

e Line - 2) number of fans: is the number of fans of each page

o Line - 3) links: here it follows the following algorithm:
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switch (Links) {

case 1:

return the number of likes;
break;

case 2:

return the number of comments
break;

case 3:

return the number of shares
break;

}

o Line - 4) Videos: the same line 3 process

o Line - 5) Photos: the same line 3 process

e Line - 6) Total of likes or total of comments or total of shares: This is the total num-
ber of each type of interaction over to all publications.

o Line - 7) performance rate: is calculated according to this formula:

¥ Ni
PR=%—
NF

where:

— PR: Performance Rate
— Ni: the number of interactions for each type (share, comment or likes)
— NF: Number of Fans page

Note: It should be noted that since the status type is not present in data extracted
from the content of these five pages, so, it will be excluded in the analysis table.

Case (1): Likes buttons' performance

Table 1. Results Analysis of « Likes Buttons » on posts sharing in Facebook pages

Page Name B C E H L

Nbr of Fans 48 729 688 31207 719 4966 913 14 865 892 4296 639
Links 113 500 212 918 66 703 71483 15 405
Videos 32 281 73 320 8527 22 392 0
Photos 0 0 0 0 911
Total of likes 145 781 286 238 75 230 93 875 16 316
Performance rate 0.30% 0.92% 1.51% 0.63% 0.38%
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Case (2): Comments' performance

Table 2. Results Analysis of « Comments » on posts sharing in Facebook pages

Page Name B C E H L

Nbr of Fans 48 729 688 31207 719 4966 913 14 865 892 4296 639
Links 19471 63 207 7302 11 359 5946
Videos 9762 25 385 1337 4441 0
Photos 0 0 0 0 278
Total of Comments 29233 88 592 8 639 15 800 6224
Performance rate 0.06% 0.28% 0.17% 0.11% 0.14%

Case (3): Shares' performance
Table 3. Results Analysis of « Shares » on posts sharing in Facebook pages.

Page Name B C E H L

Nbr of Fans 48 729 688 31207 719 4966 913 14 865 892 4 296 639
Links 19 455 44 809 19618 3015 3938
Videos 14 047 26 441 3502 4667 0
Photos 0 0 0 0 122
Total of Shares 33502 71250 23120 7682 4060
Performance rate 0.07% 0.23% 0.47% 0.05% 0.09%

Figure 3 shows a summary of the performance, which clearly shows that the like
button is the most expressive as type of interaction in all publications, and we also see
that page E is the most effective of the other pages in term of this rate whether for the
rate of performance of like or that of share. while for the rate of performance of the
comments page C remains the leader.
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Fig. 3. Performance rate of interaction types over pages B, C, E, H, and L

Table 4 summarizes the number of posts and the type of posts for each page.
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Figures 4, 5, 6, 7 and 8, provide an overview of the number of interactions to publi-
cations that are merged and classified per hour over the 24 hours in the day of
02/05/2018.

Table 4. Number of posts by type of each page

Links Photos Videos Status Total of Posts
Page B 16 0 9 0 25
Page C 42 0 15 0 57
Page E 62 0 3 0 65
Page H 69 0 13 0 82
Page L 45 1 0 0 46
Total 234 1 40 0 275
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Fig. 4. Number of interactions per publishing hour for page B with 25 posts

For the publications posted on page B which constitute 25 publications with a total
of 208,516 as a number of reactions between (Likes, shares and comments), and ac-
cording to figure 4, we see that the reactions increase clearly in 3 periods who take the
majority of all reactions.

Period 1; between 00h to 02h UTC+1 including 4 publications are posted.

Period 2; between 11h to 14h UTC+1 including 6 publications are posted.

Period 3; between 17h to 19h UTC+1 including 3 publications are posted.

Since this page is from United Kingdom, suddenly the time used by fans of the page
follows UTC+1 as time zone so it keeps the same hours.

For the publications posted on page C which constitute 57 publications with a total
of 446,080 as the number of reactions between (Likes, shares and comments), and ac-
cording to Figure 5, we see that the reactions increase clearly in 2 periods who take the
majority of all reactions.

Period 1; between 08h to 14h with a decrease around 11h UTC+1 of which 21 pub-
lications are posted.

Period 2; between 19h to 23h UTC+1 with a drop to 21h including 11 publications
are posted.

Since this page is from USA, so the time used by the fans of this page follows UTC-
4 as time zone
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Fig. 5. Number of interactions per publishing hour for page C with 57 posts
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Fig. 6. Number of interactions per publishing hour for page E with 65 posts

For the publications posted on page E which constitute 65 publications with a total
of 106,989 as the number of reactions between (Likes, shares and comments), and ac-
cording to figure 6, we see that the reactions increase clearly in 3 periods who take the
majority of all reactions.

Period 1; between 04h to 06h UTC+1 including 7 publications are posted.

Period 2; between 09h to 14h UTC+1 with a decrease around 11h including 23 pub-
lications are posted.

Period 3; between 15h to 18h UTC+1 of which 17 publications are posted.

Since this page is originally from Spain, suddenly the time used by the fans of the
page follows UTC+2 as time zone.
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Fig. 7. Number of interactions per publishing hour for page H with 82 posts

For the publications posted in page H which constitute 82 publications with a total
of 117346 as the number of reactions between (Likes, shares and comments), and ac-
cording to Figure 7, we see that the reactions are clearly increasing in a long period that
starts at 9am and arrives at 23h but with a decrease in 2 occasions one around 15h
UTC+1 and the other around 17h UTC+1 which 54 publications are posted in this long
period.
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Fig. 8. Number of interactions per publishing hour for page L with 46 posts

Since this page is from Morocco, suddenly the time used by the fans of the page
follows the UTC+1 as time zone so it keeps the same hours.

For the publications posted on page L which constitute 46 publications with a total
of 26600 as the number of reactions between (Likes, shares and comments), and ac-
cording to Figure 8, we see that the reactions increase clearly in 3 periods, who take the
majority of all reactions.

Period 1; between 06h to 08h UTC+1 including 7 publications are posted.

Period 2; between 10h to 12h UTC+1 including 10 publications are posted.

Period 3; between 18h to 20h UTC+1 including 6 publications are posted.

Since this page is native to France, suddenly the time used by the fans of the page
follows UTC+2 as time zone.

1JES — Vol. &, No. 3, 2020 13



3.2  Correlations results

Here we discuss the subject of correlation, to know its presence between the set of
reaction tools (Shares, Comments and likes) for the five pages studied.

The correlation coefficient between two real random variables X and Y each having
a variance, denoted by Cor (X, Y). Or sometimes simply r, that is defined by:

_ Cov(X,Y)
T O0xOy

where Cov (X, Y) is the covariance of the variables X and Y, oy and oy their stand-

ard deviations.
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Fig. 10. Correlation Results for Page C

This is the equivalent of:
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where E () is the Expected value.

After computations made on our data collected and following the previous formula,
we found the results presented in Figures 10, 11, 12, 13 and 14. and that evidence the
existence of a strong correlation between the set of interactions tools especially for
pages C, E and H.
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Fig. 11. Correlation Results for Page E
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Fig. 12. Correlation Results for Page H
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Fig. 13. Correlation Results for Page L

Figure 10 shows the correlation results for page B, which clearly states that there is
a medium correlation between "Shares" and "Likes". Figure 11 shows the correlation
results for page C, which says that there is a strong correlation between the set of inter-
action tools and less strong in both "Shares" and "Comments". Figure 12 shows the
correlation results for page E, which says that there is a strong correlation between the
set of interaction tools and less strong in both "Shares" and "Comments".

Figure 13 shows the correlation results for page H, which says that there is a strong
correlation between the set of interaction tools "Likes", "Shares" and "Comments". Fig-
ure 14 shows the correlation results for page L, which says that there is a medium cor-
relation between the two pair ("Likes", "Comments") and ("Shares", "Comments").
while a strong correlation for the duo ("Shares", "Likes").

4 Conclusion and Perspectives

From what we have studied previously, and according to the results found in section
3, we can say that the all interaction mechanisms usually have a strong link that takes
an important correlation score for the duo "Likes" and " shares . We have also discov-
ered that the media agencies we have just studied through their Facebook page always
prefer to publish link-type publications which are of course links towards topics pub-
lished on their website. The publications as video types come in 2nd place in terms of
sharing and lastly, we find the publications as types images.

We have also noticed that the publications as status type doesn’t exist among publi-
cations in all of these 5 pages.

Regarding to the most attractive publications type, it appears that there are many
links-type publications which are mostly liked and shared, but we cannot confirm this
hypothesis because there is no equality in terms of sharing numbers between all types
of publications.

It is true that all data extracted from posts published in a single day are not enough
to make definite conclusions and peremptory judgments, but we must not ignore the
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mass of these data and the information that can bring with the large number of interac-
tions that presents a subject to be studied by researchers in the field via different ap-
proaches. The importance of what we have collected for the five Facebook pages lies
in the fact that these are huge numbers, we are talking about 104,066,851 fans, 617,440
likes, 139,614 shares, and 148,488 comments, are the totals of the said pages.

Extracting data was done with a manual way, so as a perspective, our future work is
to do it automatically, especially because that we have already identified the set of tags
and attributes that bear what we have needs as data. Automatic data extraction will
facilitate the collection of all information not only for a single day, but may be spread
over several consecutive or sporadic days, or even weeks and months. This next work
will surely help us to extract huge data that will allow via Big Data concept, to have
good results and to make good decisions.
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