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Abstract. Over the last decade, Online Social Networks (OSNs) have
been growing quickly to become some of the largest systems in use. Their
users are sharing more and more content, and in turn have access to vast
amounts of information from and about each other. This increases the
risk of information overload for every user.

We define a set of event types, which can generate notifications to users
on an OSN. We survey one set of users to obtain their evaluation of
the relative importance of event types. We survey another set of users,
to identify the factors, which influence the perception of the relative
importance of event types. Both results are relevant for the design of
algorithms for the recommendation of content to OSN users.

1 Introduction

1.1 Context
An Online Social Network (OSN hereafter) refers to [1]:

“Web-based services that allow individuals to (1) construct a public or
semi-public profile within a bounded system, (2) articulate a list of other
users with whom they share a connection, and (3) view and traverse
their list of connections and those made by others within the system.
The nature and nomenclature of these connections may vary from site
to site.

OSNs have become popular since the launch of the first OSN, called SixDe-
grees.com, in 1997. The most popular social networks, such as Facebook, Twitter,
or LinkedIn count hundreds of millions of members. OSNs allow these users to
interact with one another. After creating an account, providing the system with
some mandatory information, and forming relationships with other members;
the user can then communicate and share content with these other members.

OSNs are also receiving increasing attention in research. The privacy and
trust issues have been explored [2-6]. Topological characteristics of social net-
works [7-11] and user activity [12-14] are other examples of topics of interest.

* This is a preprint version. The final version can be accessed via
http://link.springer.com/article/10.1007 /s13278-015-0293-x



1.2 Problem

On any given day, there can be a large number of events, which are potentially
relevant to any individual user of a social network. Events can be, for example,
a photo posted by a “friend”, the alert that today is a friend’s birthday, and so
on.

Consider an example. The average number of friends a Facebook user has
is about 190. Although this varies considerably by age, that variation does not
matter for the argument here. Suppose that each friend of the average user
X has two daily activities on the OSN, that is, does something that the OSN
sees as worthy of notifying others about. It follows that there are 380 potential
notifications to be sent to X. If X accepts to receive notifications during 16 hours
of a day, then X should receive, on average, one notification every 2.5 minutes.
If the OSN sees all these notifications as equally relevant to X, then clearly, X
would be overloaded with notifications.

Inevitably, then, the OSN will have to prioritize and simply not send at all
some of the notifications. In other words, the OSN needs an algorithm, which
recommends, out of all possible events, only some of them to the user, and
thereby reduces the risk of information overload.

Aside from the technological challenges of creating and running such an algo-
rithm, what are the rules it should apply, when choosing which events to notify
the user of, and which to ignore? This leads to two research questions in this

paper:

— RQ1) What is the relative importance of event types to users?
— RQ2) Which factors influence users’ perception of importance of event types?

In addressing these questions, our aim is to suggest rules for making rec-
ommendations of content to users on OSNs. The practical concern is to help
the engineering of new content recommendation algorithms for OSNs. OSNs are
already solving these issues, each in its own way. To the best of our knowledge,
the specifics of their recommendation rules are not public.

1.3 Research Methodology

We define a set of typical event types on an OSN such as Facebook. For example,
an event type is “posting a short text on a personal profile”, another is “sharing
of a photo”, and so on. We designed a questionnaire, where the individual is
asked to evaluate the relevance of every event type. We distributed the paper
questionnaire to 450 Bachelor students at the University of Namur.

Similarly, we identify factors that can influence the users perceived relevance
of event types. We designed a questionnaire, where the respondent is asked to
evaluate the relevance of every factor. This paper questionnaire was distributed
to 150 Bachelor students at the University of Namur.



1.4 Contributions

‘We make two contributions:

1. The collected data from the first questionnaire allow us to suggest lists of
core and non-core event types. An event type goes into the core list if users
consider it important, and want to see a notification when its instances oc-
cur. The results show that the core event types are: the Name, Birthday,
Relationship status, Profile picture, Foreign languages, Sports, Youth move-
ment, Music and movie, Unidirectional relationship, Short text, Comment
on a media, Tag friends on a media, Share a photo, Share a video, Receive
a message, Create a group, Join a group.

2. We identify factors that can have an influence on the user’s perception of
content relevance. We propose categories for these factors. The collected data
about factors allow us to propose a list of relevant and non-relevant factors
influencing users perceived relevance of event types. The results show that
the relevant factors are: Alert, Commonalities, Closeness of the friend, and
Quality of the friend tagged.

We expect that the results reported here will entail practical implications for
product designers, system engineers, requirements engineer, and anyone involved
in the design of OSNs or similar systems. If we know which types of content are
more relevant to users, in addition to the factors influencing this perceived rele-
vance; then this can be used to inform OSN design decisions, including decisions
on how content recommendations should be generated.

1.5 Organization

The rest of the paper is organized as follows. Section 2 defines and lists event
types and factors. Section 3 focuses on RQ1, by presenting (i) the motivation
for considering RQ1, (ii) our research methodology for addressing RQ1, (iii) the
results. Section 4 does the same, for RQ2. Section 5 discusses the relationship
between the results obtained for RQ1 and RQ2. Section 6 discusses the limita-
tions of this work, while Section 7 discusses future work. Section 8 introduces
the related work, and Section 9 summarizes the contributions and concludes the

paper.

2 Hypotheses Development: Event Types and Factors

The goal of this study is to examine the relevance users of OSN give to the event
types other users are responsible for. If we know what event types are considered
as the most important by users, then we will be able to distinguish between core
and optional event type. We also aim at identifying factors that can influence
this perceived relevance of event types.

We examine content about various types of activities enabled by an OSN,
and more specifically, the content that a user X can see about, or shared by a Y:



updates about the information present in user Y profile; updates about the links
user Y creates with other users; updates about the elements posted by Y; about
her privacy settings; about the recommendations she gets; and finally about the
connection Y made between her accounts on various OSNs.

More specifically, we look at the relative importance to users, to be able
to see various types of information their contacts share online: their identity,
their hobbies, their skills, their political /religious views, etc.; the reciprocated or
unreciprocated relationships their contacts establish with other OSN members;
the texts, comments they post, the posts they like, repost, the messages they
send and receive; the recommendations they get about other users, public figures,
and content; the way they manage the privacy settings of their posts; and the
connection they make between OSN accounts.

Further, we examine the relevance of factor that can influence the perceived
importance of event types. More specifically, we identify a list of factors and
classify them in various categories. Then, we confront this list to users and
suggest a distinction between relevant and irrelevant factors.

2.1 Event Types

The Tables 1 to 7 below below show event types that can generate a notification;
along with the corresponding hypotheses.

2.2 Factors Influencing the Relevance of Event Types

The Relationship Between Attitude and Behavior There is considerable
literature on the relationship between human behavior and attitude. We are
interested in this relationship, because we seek to explain what are the factors
influencing the attitude, and subsequently the behavior, of OSN users towards
the shared event types. Indeed, if users perceive some event type as being relevant
(their attitude), then they will want to see/read it (their behavior). Hence, we
are interested in the factors influencing the OSN users attitude towards OSN
event types.

Many definitions of attitude were proposed in the literature, but there is
a consensus that “a persons attitude represents his evaluation of the entity in
question [15].

Wicker [16] examined the relationship between attitudes and action, and
proposed a list of factors, postulated to influence the relationship. The author
classified these factors in two categories: (i) personal factors, and (ii) situational
factors. In the first category, he identified the following factors: other attitudes
held by the individual; competing motives; verbal, intellectual, and social skills;
and activity levels. In the second category, he listed the following factors: the
actual or considered presence of certain people; normative prescriptions of be-
havior; alternative behaviors available; specificity of attitude objects responded
to; extraneous, unforeseen events; and expected and/ or actual consequences of
various acts.



Table 1. Hypotheses Regarding Event Types of the Profile Category

Hypotheses||Profile Events: It is important for a user to be notified
when her friend adds or changes her [...]
Identity:

Hi Name
H, Birthday
Hs Mother tongue
Hy Ethnicity
Hs Relationship status
Hg Phone number
H- Profile picture
Hsg Website
Education:
Hy School(s)
Hl() JOb(S)
Hiq Industry(ies) she wants to work in
Identification of her:
Hio Parents
H13 SlbhngS
His4 Uncles and aunts
His Cousins
Beliefs:
Hig Religious
Hy7 Political
Capabilities:
His Foreign languages she can speak
Hig Qualifications
Hog Areas of expertise
H21 Résumé
Hobbies:
Hoo Sports she plays/played
Hoas Youth movement she is/was a part of
Has Musical and/or cinematographic tastes
Hos Favorite quote
Hoe About me text

Table 2. Hypotheses Regarding Event Types of the Link Category

Hypotheses

Links Events: It is important for a user to be notified
when her friend adds or changes the [...]

Hor

Has

Public figures and/or the organizations she likes;
or the other OSN users she follows
Friend requests she accepts; or the contact she adds




Table 3. Hypotheses Regarding Event Types of the Content Category

Hypotheses|[Content Events: It is important for a user to be notified

when her friend adds or changes a [...]
Text:

Hzg Short

Hsg Long
Comment on:

Hs, A profile information of one of her friend

Hso A status of one of her friend

Hss A photo or video of one of her friend

Hsy A relationship status of one of her friend
“Like” on a:

Hss Status of one of her friend

Has Photo or video of one of her friend
“Share” on a:

Hasr Status of one of her friend

Hss Photo or video of one of her friend
Tag of:

Hsg Her on a status

Huo Her on a photo or video

Ha: A photo or video with specific terms
Media:

H42 PhOtO

H43 Video
Public message she:

Hyq Receives from one of her friend

Hys Sends to one of her friend
Group she:

Hye Creates

H47 Joins

Table 4. Hypotheses Regarding Event Types of the Recommendation Category

Hypotheses||Recommendation Events: It is important for a user to be notified
when her friend receives a recommendation about |...]

Hus Friends she should add
Hyo Public figures, organizations she should like/follow
Hso Content she should like

Table 5. Hypotheses Regarding Event Types of the Privacy Category

Hypotheses||Privacy Events: It is important for a user to be notified
when her friend adds or changes the [...]

Hs: Group(s) who has (have) access to a semi-public post
Hso Posts which are accessible to the public




Table 6. Hypotheses Regarding Event Types of the Connection Category

Hypotheses|[Connection Events: It is important for a user to be notified
when her friend connects her various OSN accounts to |...]

Hss Sign in on an OSN using another OSN account
Hsa Share a post simultaneously on various OSNs

Table 7. Hypotheses Regarding Event Types of the General Categories

Hypotheses||Categories: It is important for a user to be notified
when her friend adds or changes |...]
Hss Her profile information
Hse The links she establishes
Hs~ The content she shares
Hss The recommendations she gets
Hsg The way she manages who can see what from her posts and information
Hso The connection she makes between OSNs

Ajzen [17] proposed the Theory of Planned Behavior. This theory posits that
the behavior of an individual can be explained by his intention. And in turn,
the latter is predicted from attitude towards the behavior (that is, “the degree
to which a person has a favorable or unfavorable evaluation or appraisal of the
behavior in question), the subjective norm (that is, “the perceived social pres-
sure to perform or not to perform the behavior), and the perceived behavioral
control (that is, “the perceived ease or difficulty of performing the behavior).
These three concepts also influence one another. Put another way, the subjec-
tive norm, and the perceived behavioral control, both have an influence on the
attitude. The theory posits “behavior is a function of salient information, or
beliefs, relevant to the behavior. Ajzen identifies three types of salient beliefs:
(i) behavioral beliefs, (ii) normative beliefs, and (iii) control beliefs. They are
assumed to influence attitude towards the behavior, the subjective norms, and
the behavior control respectively. The behavioral belief is a belief about a par-
ticular outcome produced by the behavior; and more specifically, “the outcomes
subjective value contributes to the attitude in direct proportion to the strength of
the belief. The normative beliefs are “concerned with the likelihood that impor-
tant referent individuals or groups approve or disapprove of performing a given
behavior. Finally, the control beliefs are concerned with the presence or absence
of factors influencing the facility of performing the behavior.

Factors Influencing OSN Users Attitude On the basis of the literature
review in Section 8, and from the literature on attitude and behavior in Section
2.2, we identified a list of factors that can influence this perceived relevance of
event types. We classified these factors into 8 categories: Socio-Demographics,



Personal Use, Characteristics of the Friend, Characteristics of the Content, Lay-
out of the Content, Presentation of the Content, Salient Beliefs, and Personality
Traits Factors.

For each factor, we will provide a brief definition, the specific types of content
that can be influenced by the factor, and an example. Note that all examples
are hypothetical, and no research has been carried out yet to support them.

1. Socio-Demographics Factors
Various authors, such as Kuss & Griffiths [18] and Nadkarni & Hofmann [19]
found out that the use of OSN differs, depending on the socio-demographic
characteristics of the user. We can assume that these socio-demographic
factors also have an influence on the perceived relevance of event types.

(a)

Age of the User:

The OSN usage patterns were proven to vary as a function of age [18].
The age of the user, or its category of age, is expected to have an influ-
ence on the type of content she perceives as being relevant. There is no
research supporting this claim, but we believe that the examples of the
types of content that could be influenced by this factor are: the occupa-
tion (the schools, the jobs, the industries, the users friend has attended,
has had, has worked in respectively), and the friends rsum.

Ezxample 1. A teenager will unlikely be interested in seeing one of his
friends rsum. However, this information will probably be interesting to
an adult.

Professional Status:

There is no research supporting this claim, but whether the user is a
student, a professional, or unemployed could have an influence on the
perceived relevance of shared content. We expect this factor to have an
influence on the perceived relevance of, mostly, event types related to
the occupation: the school(s) the friend attend/attended, the job(s) he
has/has had, the industry(ies) he works in/wants to work in.

Ezample 2. Unemployed users may perceive job ads as more relevant
than currently employed users.

Gender of the User:

The OSN usage patterns were proven to differ between men and women
[18]. Whether the user is a man or a woman is expected to have an
influence on the perceived relevance of content. We believe that the all
event types can be influenced by this factor.

Ezxample 3. Females use OSNs for entertainment, while males use OSNs
for the purpose of social compensation [18]. Thus, a girl will more likely
be interested in a movie page recommendation about a romantic comedy;
and a boy will more likely be interested in his friends profile information.



(d)

Education history:

There is no research supporting this claim, but the schools and univer-
sities that the user attended might have an influence on the content she
wants to see on the OSN. We believe that the event types that can be
influenced by the education history is mainly the occupation.

Ezample 4. A user with a Master Degree will likely be interested in
seeing the schools and/or university(ies) one of his friends attended.
However, this information will probably not be as interesting to someone
who did not go to university.

Ethnicity:

The social group the user belongs to is expected to influence the per-
ceived importance of content. We believe that all event types could po-
tentially be influenced by the ethnicity of the user, given the great dif-
ferences between cultures, religions, etc.

Ezample 5. Fuligni et al. [20] conducted a survey on the “Attitudes to-
ward Family obligations among American Adolescents with Asian, Latin
American, and European Backgrounds. They discovered that ethnic dif-
ferences exist in the teenagers attitudes, and that adolescents coming
from Asian and Latin American families show a great importance of
family support and respect [20]. From this observation, we can say that
it would be more important for the latter ethnic group to read about
their friends families than for youths with a European background.

2. Personal Use Factors

(a)

Experience of OSN Use:

There is no research supporting this claim, but depending on how long
the user has been a member of an OSN, we can expect that she may
be more or less sensitive to certain types of content. We believe that
all event types that types can potentially be influenced by how long the
individual has been using the OSN.

Ezxample 6. We can hypothesize that a new member of Facebook is likely
to be more responsive to a friend suggestion, than a user who has been
using the OSN for more than 2 years and already has a strong friend
base. On the other hand, an individual who has been using a OSN for a
long time might be more responsive to recommendations about content.
The novelty fades, and the user may not be interested in all the frills
offered by the OSN. Hence, suggestions about specific content she may
like could be of interest to her.

Original Reason to Use:

There is no research supporting this claim, but the original reason why
people became members of an OSN is expected to have an influence on
the types of content they perceive as relevant. We believe that the all
event types can be influenced by this factor.



FEzample 7. If an individual became a user of an OSN for professional
reasons, he will perceive the types of content related to the occupation
as more relevant, than the family or beliefs for instance. Conversely, if
someone became a member of an OSN to keep in touch with friends,
then he will more likely be interested in the hobbies these friends have,
or their favorite artists, etc.

(c) Frequency of Use:
There is no research supporting this claim, but depending on how often
the user logs into an OSN, she may be more or less sensitive to certain
types of content. We believe that the Recommendation is an example of
event type that can be perceived differently depending on the frequency
of use.

Ezample 8. A user who logs into Facebook only once a week will likely
need content recommendations. Indeed, she will not be able to catch up
on everything that has been posted by her friends, she will be overloaded
with information. Thus, she will consider as valuable recommendations
about what to check. Conversely, a user who logs into Facebook several
times a day will not need a content recommendation, she will be able to
see every post shared by her friends.

(d) Number of Used OSNs:

There is no research supporting this claim, but the number of OSNs a
user is a member of can have an influence on the perceived importance of
content types. If the same content types can be found on several OSNs,
they will lose their competitive advantage and will not be as valuable to
the users. We believe that all event types can potentially be influenced
by this factor; but a specific type of content that can be influenced by
this factor is the connection content.

Ezample 9. If a user is a member of several OSNs, for instance Facebook
and Twitter, she will likely be more interested in knowing that her friend
posted some content on these two OSNs; than a user who is only a
member of Facebook.

3. Characteristics of the Friend Factors

(a) Gender:
There is no research supporting this claim, but, whether the friend who
posted on the social network is a man or a woman is expected to have
an influence on the perceived relevance of content. We believe that all
event types can be influenced by this factor.

Example 10. We can assume that a male user will more likely be inter-
ested in a post shared by another male user.



(b) The Experience of OSN Use:
There is no research supporting this claim, but depending on how long
the users friend has been a member of an OSN, she may be more or less
sensitive to certain types of content posted by her friend. We believe that

all event types can potentially be influenced by how long the individual
has been using the OSN.

Ezxample 11. Assume that a user has a new friend who has just joined
Facebook. The user will likely be more interested in the status her friend
posts; than in the status shared by another friend who has been on
Facebook for years. In the former case, the friend is a newcomer and
the user can thus discover her profile and her posts. In the latter case,
the user knows her friend and is more used to her profile, and posts her
friend shares.

(¢) The Frequency of Use:
There is no research supporting this claim, but depending on how often
the friend shares posts on an OSN, the user may be more or less sensitive
to certain types of content posted by her friend. We believe that all event
types can be influenced by this factor.

Example 12. A user might be more interested in a post shared by a
friend who does not share posts frequently; than in a post shared by a
friend who often shares posts. In the former case, the post is rare and
could be considered more valuable.

(d) Number of Used OSNs:
There is no research supporting this claim, but the number of OSNs the
users friend is a member of can have an influence on the user perceived
importance of certain types of content posted by her friend. We believe
that all event types can be influenced by this factor.

Ezample 13. Assume that a user has a friend who is active on several
OSNs. The friends posts will likely be perceived as more relevant than
post coming from friends who are active on only one OSN. In the former
case, the post shared simultaneously on several OSNs is more unusual
and thus more valuable than a classic post.

4. Characteristics of the Content Factors

(a) Source of Content:

There is no research supporting this claim, but depending on which friend
is the originator of the content, and more specifically, depending on the
strength of their ties, the user will perceive the content differently. If the
tie between the user and the originator of the content is strong, then we
can expect that the user will perceive the content as more relevant than
if it is shared by a weak tie. We believe that this factor can potentially
affect all types of content.



Example 14. A user will perceive a photo album posted by her best
friend as more important, than a photo album posted by an acquain-
tance.

Original Source of Content:

Content can be commented, liked, reblogged, etc. Some content origi-
nated by a non-friend can thus appear on the page of the user, if the
users friends commented on, or were tagged in the content; and depend-
ing on the privacy settings of this given content. There is no research
supporting this claim, but the nature of the originator could influence the
perceived relevance of the content: is he an acquaintance or a stranger?
Is he popular or unpopular? etc. We believe that all event types can be
influenced by this factor.

FEzample 15. On Facebook, profile pictures can be viewed by friends of
friends. If a users friend comments on a profile picture of X, and if the
picture is viewable by friends of friends, then even if the user and X
are not friends, the user will see the profile picture on her newsfeed
because her friend commented on it. She will perceive this content as
being important if the picture belongs to someone popular, for instance;
and will not perceive the content as relevant if the picture belongs to
someone she has never heard of.

Quality of Friends Involved:

When sharing content, a user can tag friends on the post. There is no
research supporting this claim, but when a friend tags mutual friends on
the post, we can expect that the nature of the friendship (the quality
of the friendship) between the user and the tagged friends will influence
the perceived relevance of the content: the stronger the tie between the
user and the friends who are tagged, the more important the content
becomes. We believe that this factor can influence the event types where
contacts can be tagged, typically: media (both photos and videos), sta-
tus, messages, relationships status, family, and comments.

Example 16. A user will likely be interested in a status where her best
friend is tagged; but will not perceive as relevant a status where an
acquaintance appears.

Number of Friends Involved:

Similarly, when a friend tags mutual friends on the post, we can expect
that number of friends who are tagged will influence the perceived rel-
evance of the content: the more friends are tagged, the more important
the content becomes. There is no research supporting this claim, but
we assume that this factor could influence the event types where con-
tacts can be tagged, typically: media (both photos and videos), status,
messages, relationships status, family, and comments.



Example 17. A user will likely be interested in a photo album where 10
of her friends are tagged; but in comparison will perceive as less relevant
a photo album where only 2 friends appear.

(e) Commonalities:
There is no research supporting this claim, but we can expect that if
the shared content is about something the user and her friend have in
common, the perceived relevance of the content will increase. We hy-
pothesize that this factor can influence the following types of content:
the occupation, the beliefs, the hobbies, the relationships, the comments,
the like/repost, the groups, the recommendation, and the connection.

Example 18. If a user sees that one of her friends added the school she
attended, she will likely perceive the content as more relevant if her friend
attended the same school, as opposed to another school. Or, a user will
be more interested in a comment from her friend on a status she also
commented, than in a comment on a status she did not comment.

(f) The Activity on the Post:
There is no research supporting this claim, but we believe that the more
activity on a post, that is the more comments, the more likes, reposts on
a content, the more important it is perceived. We believe that all event
types can be influenced by this factor.

Ezample 19. If a status on Facebook has more than 30 comments, it will
likely be perceived by the user as more important than a status that only
has 3 comments.

(g) Alert: Users can receive alerts on OSNs. There is no research supporting
this claim, but we can expect that the user will perceive a content that
resulted in an alert as more important than a content that did not yield
any alert. We hypothesize that this factor can potentially influence all
types of content.

Example 20. On Facebook, a user used to receive an alert when a photo
she liked was commented by a friend. Then, this type of content was
perceived as more important. Today, users do not receive those specific
types of alerts, which makes the related type of content look less relevant.

5. Layout of the Content Factors
(a) Presence of Icons:
There is no research supporting this claim, but we can expect that the
presence of icons illustrating the type of content can have a positive
influence on the perceived relevance of the content. We believe that all
event types can be influenced by this factor.

Ezxample 21. On Facebook, a Like is represented by a “thumb up. When
a user logs into the OSN), if she sees this icon, she will perceive the related
content as more important. The content will be more easily noticed, and
will not blend in the newsfeed.



(b)

Order of Presentation:

For the OSN that do not present the content shared by the users solely on
a chronological order, the order in which the user discovers the various
contents shared by her friend can have an influence on her perceived
relevance of this content. There is no research supporting this claim,
but we believe that the user will perceive as more important the first
items she sees when she logs into the OSN, and conversely, her perceived
relevance of the content will decrease as she scrolls down her screen. We
assume that all types of content can potentially be influenced by this
factor.

Ezample 22. On Facebook, the posts shared by friends are not exclu-
sively presented chronologically. Hence, the contents the user sees first,
are perceived as more important than the ones she sees when she has
finished to scroll down her screen.

Starred Content: There is no research supporting this claim, but if the
OSN highlighted or allowed the user to highlight some content, the latter
would be perceived as more important than a regular content. We believe
that all event types can be influenced by this factor.

Ezample 23. When a user sees an highlighted post on Facebook, she
likely perceives it as being more important than a regular post.

Preview:

There is no research supporting this claim, but we believe that the use
of previews can influence positively the perceived relevance of content.
The preview would be similar to a teaser. It would spark the interest of
the user (as opposed to show directly the whole content, or only the link
to it), and therefore, she would perceive the content as more relevant.
We believe that this factor can influence the following types of content:
photo albums, long texts, uni- and bi-directional links.

Example 24. A user will likely perceive a photo album as more relevant,
if some photos of the album are shown directly; as opposed to only the
title of the album, or every single photo in it. Similarly, if a friend liked 5
pages on Facebook, the user will perceive this content as more important
if she sees, for instance, explicitly two pages, and only the title of the
other three.

Show friends involved: There is no research supporting this claim, but we
believe that if several friends are involved in a given content, and if the
user can directly see the name of all the friends involved in this content,
then her perceived relevance of this content will increase. We assume
that the various types of content than can potentially be influenced by
this factor are: the status, and the media.



FEzxzample 25. Let us assume that a user sees a status on Facebook, and
five friends are tagged on this status. Two different situations are possi-
ble: (i) the user can see the name of the five friends directly, even if she
has to hover over the link (Facebook will say “with X and four others,
and the user can discover the name of the four other friends by hovering
over the latter statement); (ii) the user can see the name of one friend,
and only the information that 4 other friends are involved, but without
knowing exactly who they are. We can expect that the former situation
will help make the content more important than the latter situation.

6. Presentation of the Content Factors

(a)

Presence of a Legend:

There is no research supporting this claim, but if a user sees some con-
tent accompanied by a legend, “hashtags, or a descriptive text, then
she will perceive this post as more relevant than another one. We hy-
pothesize that this factor can influence the following types of content:
media, groups, status, relationships, occupation, beliefs, skills, hobbies,
and privacy settings.

Ezample 26. Between a photo album with a descriptive text, and an-
other photo album without any information about the context in which
the photos were taken; the user will likely perceive the former album as
more important than the latter.

Presence of Tagged People: There is no research supporting this claim,
but if a user sees some content where people are tagged, then she will
perceive this post as more relevant than another one. We assume that
this factor can influence mainly two types of content: media, and texts
(status, tweet, etc.).

Ezample 27. Between a status with a few tagged friends, and another
status wherein not any friends are tagged; the former, giving more in-
formation, will likely be perceived as more relevant by the user than the
other one.

Presence of Location:

Similarly, if a user sees some content where the location is mentioned,
then she will perceive this post as more relevant than another one. There
is no research supporting this claim, but we expect that this factor can
influence mainly two types of content: media, and texts (status, tweet,
etc.).

Ezample 28. Between a photo album mentioning the location where the
photos were taken, and another album where not any additional informa-
tion is provided; the user will likely perceive the former as more relevant
than the other one.



(d)

Presence of Emoticons:

There is no research supporting this claim, but we believe that if the
user sees content with some emoticons, then the content will be per-
ceived as more important. The tool will highlight the content; and the
latter will be more easily noticed, than another content without emoti-
cons. We hypothesize that this factor can influence the following types of
content: texts (status on Facebook, tweet on Twitter, etc.), comments,
and messages.

Ezample 29. If a user sees a status on Facebook with emoticons, she will
perceive the status as more important than the same status without any
emoticons. The latter allow to emphasize the magnitude, the importance
of the status. The status will have more impact than the same exact text
without an emoticon.

7. Salient Beliefs Factors
Ajzen’s theory posits that “behavior is a function of salient information, or
beliefs, relevant to the behavior”. The author identifies three types of salient
beliefs: (i) behavioral beliefs, (ii) normative beliefs, and (iii) control beliefs.
They are assumed to influence attitude towards the behavior, the subjective
norms, and the behavior control respectively [17].

(a)

Behavioral Beliefs:

They “are assumed to influence attitudes toward the behavior” [17]. If
seeing a specific type of content is perceived as valuable, then the user will
have a positive attitude towards this given type of content. We assume
that all types of content can potentially be influenced by this factor.

Ezample 30. Suppose that a user has a friend who works in an industry
the user wants to work in. Then it is likely that the user will consider
seeing the rsum of this friend valuable. Hence, this type of content will
be perceived as important by the user.

Normative Beliefs:

They “constitute the underlying determinants of subjective norms [17].
If important referents approve a particular type of content, then the
user will have a positive attitude towards this given type of content. We
assume that all types of content can potentially be influenced by this
factor.

Ezxample 31. For a teenager, his friends constitute an important referent
group. If one of his friends share a photo album, then this friend wants
the user to see it. Hence, it is likely that this specific type of content will
be perceived as important by the user.

Control Beliefs: They “provide the basis for perceptions of behavior con-
trol [17]. If it is easy for the user to have access to a particular type of
content, then she will have a positive attitude toward that given type
of content. We assume that all types of content can potentially be influ-
enced by this factor.



FEzample 32. Let us assume that a user has a friend who shared a photo
album. If this album is easy to access to, then the user will perceive that
content as being important. On the other hand, if the album is not easily
accessible (for instance, the user has to leave the current page to browse
the album and cannot easily come back to that page afterwards), then
she will likely perceive the content type as being less important.

8. Personality Traits Factors

The personality traits of the user have an influence on her use of OSN, as
stated by Kuss & Griffiths [18] and Nadkarni & Hofmann [19]. Similarly
to the Socio-Demographic Factors, we can assume that these personality
traits also have an influence on the perceived relevance of content types.
The Big-Five Factors is a model categorizing all personality measures into
five dimensions, namely: extraversion, agreeableness, conscientiousness, emo-
tional stability, and openness to experience [21-23]. We will consider these
five dimensions as our factors that can influence perceived importance of
content types.

(a)

Extraversion:

This factor “contrasts such traits as talkativeness, assertiveness, and ac-
tivity level with such traits as silence, passivity, and reserve [21]. “Ex-
traversion is thought to consist of sociability [22]. We assume that all
types of content can potentially be influenced by this factor.

Ezample 33. If a user is extravert, then she will likely want to see content
types related to status, comments, like/reposts, media, and so on; and
the links her friends create with other users. And an introvert user will
be more sensitive to content recommendations, or any other “less social
event types.

Agreeableness:

This factor “contrasts such traits as kindness, trust, and warmth with
such traits as hostility, selfishness, and distrust [21]. “Agreeable persons
are cooperative (trusting of others and caring) as well as liable (good-
natured, cheerful, and gentle) [22]. We assume that all types of content
can potentially be influenced by this factor.

Ezample 34. If a user is agreeable, selfless, then she will likely want to see
her friends share content types, such as: status, comments, like/reposts,
media, etc. On the other hand, a selfish user will not be interested in
what her friends share on the OSN.

Conscientiousness:

This factor “contrasts such traits as organization, thoroughness, and reli-
ability with such traits as carelessness, negligence, and unreliability [21].
It “is related to an individuals degree of self-control, as well as need for
achievement, order, and persistence [22]. We assume that a conscientious
user will be more responsive to content types such as: recommendations,
and connection.



Example 85. A conscientious user, being sensitive to organization, will
perceive as important to see if one of her friends connects their various
OSN accounts to post some content simultaneously on Facebook and
Twitter for instance.

(d) Neuroticism: This factor “includes such traits as nervousness, moodiness,
and tempera- mentality [21]. “Neuroticism leads to at least two related
tendencies; one dealing with anxiety (instability and stress proneness),
the other addressing ones well being (personal insecurity and depression)
[22]. We assume that all types of content can potentially be influenced
by this factor.

FEzample 36. If a user is emotionally stable, she will more likely be inter-
ested in photo albums posted by friends, who want to share their happy
memories. Conversely, a neurotic user will unlikely be interested in the
relationship status of her friend.

(e) Openness to Experience: This factor “contrasts such traits as imagina-
tion, curiosity, and creativity with such traits as shallowness and im-
perceptiveness [21]. “Openness to experience is characterized by intel-
lectance (philosophical and intellectual) and unconventionality (imagi-
native, autonomous, and nonconforming) [22]. We assume that all types
of content can potentially be influenced by this factor.

Ezample 37. If a user is open to experience, then she will likely want to
see content types related to status, comments, like/reposts, media; the
links her friends create with other users; etc.

From all these factors, we can derive the corresponding hypotheses summa-
rized in Table 8.

3 What Is the Relative Importance of Event Types to
Users?

3.1 Motivation

In prior work, we identified the types of content shared, and/or created by a
OSN user. The problem, which we are interested in, is how to identify types of
notifications, which are more relevant to a user than others. The specific research
question is this:

“If User X is a friend of user Y, then which are the typical event types
that Y can generate on an OSN, and of which X exrpects to be notified?

OSNs already are solving this problem, each in its own way. To the best of
our knowledge, the specifics of these content-filtering methods are not public.



Table 8. Hypotheses Regarding Factors Influencing Perceived Relevance of Event

Types
Hypotheses||Factors: The [...] will have an influence on whether the event type

is considered more or less important for me
Socio-Demographics and Personal Use Factors:

Heg1 My gender

Hgo My experience with the OSN

Hes My frequency of use

Hga Number of OSNs I use
Characteristics of the Friend Factors:

Hgs Gender of the friend

Hsge Friend’s experience with the OSN

Heg7 Friend’s frequency of use

Hgs Number of OSNs used by the friend
Characteristics of the Content Factors:

Hgo Closeness of the friend

H~o Popularity of the friend

H7i Quality of the friends tagged on some content type

Hro Quantity of the friends tagged on some content type

H:3 Commonalities on some content type

Hry4 Number of “Likes” or comments on some content

Hzs Reception of alerts
Layout of the Content Factors:

Hr¢ Presence of icons

H7~ Order of presentation

Hrs Fact that the content is “starred”

Hrg Fact that the content can be previewed

Hso Fact that the friends tagged on some content can be directly accessible
Presentation of the Content Factors:

Hs1 Presence of a legend

Hso Presence of tagged people

Hss Presence of the location

Use of emoticons




3.2 Research Methodology

Data Collection To test the importance given by users to a set of event types,
we conducted a survey in October 2014. Survey respondents were bachelor Stu-
dents in the University of Namur. We met the students during their classes,
soliciting their participation in a survey of content of OSNs. During the brief
talk, we outlined the goal of the study, and then we distributed the paper ques-
tionnaires. No incentive for participation was offered, except a summary of the
results.

Because the number of items to evaluate was significant, we designed three
different surveys for the evaluation of the event types. All surveys evaluated
the importance users give to the categories of content. The specificity of each
survey was the following: the first survey evaluated the importance users give
to each items of the profile category; the second survey evaluated the perceived
importance of each items belonging to the content category; the third survey
evaluated the importance users give to all the items of the relationship category,
the recommendation category, the privacy category, and the connection category.

Data Collection Following a single round of data collection, we gathered a total
of 427 usable responses out of the 450 surveys we distributed about the event
types, the response rate was thus about 94,89 %. Table 9 shows the distribution
of experience for female and male in the sample. We can see that 177 females,
and 244 males responded to the survey. We can also observe that the majority
of the respondents (90,87 %) have been using an online social network for more
than 2 years.

Table 9. Experience of Use by Gender

“Female Male Unanswered[Total‘

Do not use a OSN 7 4 0 11
Less than a year 1 8 0 9
Between 1 and 2 years 10 6 0 16
More than 2 years 159 226 3 388
Unanswered n/a  n/a 3 3
Total 177 244 6 427

Tables 10 and 11 show the distribution of respondents according to the type
of survey. We can observe that 138 students (58 females, and 76 males; 99 first
year students, 28 second year students, and 11 third year students) responded to
the first survey; 148 students (54 females, and 92 males; 114 first year students,
34 second year students, and 0 third year student) responded to the second
survey; and 141 students (65 females, and 76 males; 18 first year students, 50
second year students, and 73 third year students) responded to the third survey.



Table 10. Respondents of Type of Survey by Gender

l “Female Male Unanswered[Total‘

Survey 1 58 76 4 138
Survey 2 54 92 2 148
Survey 3 65 76 0 141
Total 177 244 6 427

Table 11. Respondents of Type of Survey by Academic Year

l “Year 1 Year 2 Year 3 [Total‘

Survey 1 99 28 11 138
Survey 2| 114 34 0 148
Survey 3 18 50 73 141
Total 231 112 84 427

Measures To measure the relative relevance, for users, of event types generated
by other users, we used a 5-point Likert-type scale. The respondents indicated
their level of agreement to a set of statements (ranging from strongly disagree
to strongly agree).

3.3 Data Analysis and Results

To test the hypotheses stated in Section 7?7, we conducted a Chi-Square test.
We simplified our survey data by reducing the five answers from the Likert Scale
to three categories: agree, neutral, disagree. The Null Hypothesis was that the
expected probabilities were equal to 1/3, that is, the probability P that users
agree P(Agree) = 1/3, P(Neutral) = 1/3, P(Disagree) = 1/3. The Alternative
Hypothesis is one of these probabilities is different.

We will start by the Profile category. The Chi-Square for H; is equal to
28.0444, and the degree of freedom (df) is equal to 2. The p-value is equal to
8.133e-07, we reject the null hypothesis, and we can claim that the results we
obtained are significant. It means that users want to see a change in one of their
friends’ Name.

The rest of the results are presented in Tables 12 to 15, along with the
decision to reject or not the null hypothesis.

From Table 12 and Figures 1 to 4, we can see that the results we obtained
are significant for the name, the birthday, the ethnicity, the relationship status,
the phone number, the profile picture, the website, the school(s), the job(s),
the parents, the uncles and aunts, the cousins, the religious beliefs, the political
beliefs, the foreign languages, the résumé, the sports, the youth movements,
and the music and movies. The results are not significant for the other profile
category items, that is: the mother language, the industry(ies), the siblings,



Table 12. Results of the Significance Test: Profile Category

Content Agree Neutral Disagree||Chi-Square P-value ||Decision Hj
(o =5 %)
Name 74 30 31 28,0444  8.133e-07 Reject
Birthday 67 35 32 16.8507  0.0002192 Reject
Mother language 37 47 50 2.0746 0.3544 ||Do not reject
Ethnicity 24 52 57 14.2707  0.0007965 Reject
Relationship status|| 62 48 24 16.5373  0.0002564 Reject
Phone number 29 39 65 15.5789  0.0004141 Reject
Profile picture 112 15 5 158.7727 < 2.2e-16 Reject
Website 28 59 42 11.2093  0.003681 Reject
School(s) 64 48 22 20.1194  4.277e-05 Reject
Job(s) 45 61 28 12.194 0.00225 Reject
Industry (ies) 40 56 38 4.3582 0.1131 ||Do not reject
Parents 18 54 63 25.2 3.372e-06 Reject
Siblings 44 52 39 1.9111 0.3846 (|Do not reject
Uncles and aunts 7 58 70 49.7333  1.587e-11 Reject
Cousins 21 62 53 20.4853  3.562e-05 Reject
Religious beliefs 10 54 72 44.8824  1.794e-10 Reject
Political beliefs 19 43 74 33.5441 5.2e-08 Reject
Foreign languages 59 43 33 7.6444 0.02188 Reject
Qualifications 55 45 36 3.9853 0.1363 |[|Do not reject
Areas of expertise 41 57 36 5.3881 0.06761 ||Do not reject
Résumé 21 53 60 19.3582  6.258e-05 Reject
Sports 92 32 11 78.5333 < 2.2e-16 Reject
Youth movement 76 38 22 33.9412  4.264e-08 Reject
Music and movies 90 29 17 67.6029 2.09e-15 Reject
Favorite quote 50 50 34 3.8209 0.148 [|Do not reject
About me 38 55 43 3.3676 0.1857 {|Do not reject
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the qualifications, the areas of expertise, the favorite quote, and the about me

section.

It means that H17 H27 H5, H7, Hg, ng, H22, H23, and H24 are validated. It
also means that the following hypotheses are invalidated: Hy, Hg, Hg, H1g, Hio,
Hi4, Hys, Hig, Hi7, and Hy;. However, we cannot validate nor invalidate the
other hypotheses: H3, H11, H13, ng, HQ(), H25, and H26.

Users are neutral about the website, the job(s), and the cousins; and they do
not perceive as important the following items: the ethnicity, the phone number,
the parents, the uncles and aunts, the religious beliefs, the political beliefs, and
the résumé. We cannot firmly state how they feel about the other items.

Table 13. Results of the Significance Test: Content Category

Content Agree Neutral Disagree||Chi-Square P-value ||Decision Hy
(o =5 %)
Short Text 96 36 15 72.1224 < 2.2e-16 Reject
Long Text 33 52 62 8.8571 0.01193 Reject
Comment on profile information|| 24 65 58 19.6327  5.455e-05 Reject
Comment on status 55 58 33 7.6575 0.02174 Reject
Comment on media 80 44 23 33.9184  4.312e-08 Reject
Comment on relationship status|| 44 48 55 1.2653 0.5312 ||Do not reject
Like status 39 55 53 3.102 0.212 [|Do not reject
Like media 55 51 41 2.1224 0.346 || Do not reject
Share status 46 55 46 1.102 0.5764 ||Do not reject
Share media 68 43 36 11.551 0.003103 Reject
Tag friends on status 57 61 28 13.3288  0.001276 Reject
Tag friends on media 73 51 23 25.6327  2.716e-06 Reject
Tag media 48 51 47 0.1781 0.9148 ||Do not reject
Photo 122 18 8 163.9592 < 2.2e-16 Reject
Video 120 18 8 157.863 < 2.2e-16 Reject
Receive message 61 52 34 7.7143 0.02113 Reject
Send message 49 55 43 1.4694 0.4797 ||Do not reject
Create group 71 46 30 17.4286  0.0001642 Reject
Join group 60 52 35 6.6531 0.03592 Reject

From Table 13 and Figures 5 to 7, we can see that the results we obtained are
significant for the short text, the long text, the comment on a profile information,
the comment on a status, the comment on a media, the share a media, the friends
tagged on a status, the friends tagged on a media, the posting of a photo, of a
video, the reception of a message, the creation of a group, and the joining of a
group. The results are not significant for the other content category items, that
is: the comment on a relationship status, the like of a status, the like of a media,
the share a status, the tagging of a media, and the sending of a message.

It means that Hog, Hgs, Hss, Hao, Hyo, Hys, Hay, Hygand Hyy are validated.
It also means that the following hypotheses are invalidated: Hsg, H31, Hso, and
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Hsg. However, we cannot validate nor invalidate the other hypotheses: Hs4, H3s,
Hse, Hs7, Hq1, and Hys.

From Table 14 and Figures 8 to 11, we can see that the results we obtained
are significant for the unidirectional relationship, the bidirectional relationship,
the friend recommendation, the public figure recommendation, and the sign in
with another OSN. The results are not significant for the other items from the
privacy, the recommendation and the connection categories that is: the content
recommendation, the semi public and the public contents, and the share simul-
taneously on various OSNs.

It means that Ho7 is validated. It also means that the following hypotheses are
invalidated: Hog, Hyg, Hyg, and Hs3. However, we cannot validate nor invalidate
the other hypotheses: Hsg, H51, H52, and Hsy.

Users do not perceive as important the following items: the bidirectional
relationship, the friend recommendation, the public figure recommendation, and
the sign in connection. We cannot firmly state how they feel about the other
items.

From Table 15 and Figure 12, we can see that all the results we obtained are
significant, that is for the profile, the links, the content, the recommendation,
the privacy, and the connection categories.

It means that Hss, Hsg, and Hs7 are validated. It also means that the other
hypotheses regarding the categories are invalidated: Hsg, Hsg, and Hgg.

Table 16 reports the results of the independence test. We examined if dif-
ferences existed in the results given the user is a female or a male. From the



Table 14. Results of the Significance Test: Links, Privacy, Recommendation and Con-

nection Categories

Content Agree Neutral Disagree||Chi-Square P-value ||Decision Hy
(e =5 %)
Unidirectional relationship 64 28 45 14.2044  0.0008233 Reject
Bidirectional relationship 49 32 57 7.087 0.02891 Reject
Semi public 54 34 52 5.2 0.07427 ||Do not reject
Public 50 48 41 0.964 0.6175 |[|Do not reject
Friend recommendation 22 44 73 28.2446  7.358e-07 Reject
Public figure recommendation|| 31 39 69 17.3237  0.0001731 Reject
Content recommendation 53 35 51 4.2014 0.1224 {|Do not reject
Connection: Sign in 15 32 90 67.7226  1.969e-15 Reject
Connection Share 46 41 51 1.087 0.5807 |[|Do not reject
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Table 15. Results of the Significance Test: Categories of Content
Categories Agree Neutral Disagree||Chi-Square P-value |[Decision Hy
(=5 %)
Profile 224 95 61 116.7526 < 2.2e-16 Reject
Links 186 99 96 41.1496 1.16e-09 Reject
Content 333 47 23 442.8586 < 2.2e-16 Reject
Recommendation|| 69 85 223 114.1008 < 2.2e-16 Reject
Privacy 99 104 178 30.8189  2.031e-07 Reject
Connection 80 96 206 73.9058 < 2.2e-16 Reject
Table 16. Results of the Chi-Squared Test of Independence
Female Male Chi- P- |[|Decision Hj
Categories Agree Neutral Disagree|Agree Neutral Disagree||Square value|| (o« = 5 %)
Profile 99 35 23 121 58 28 2.0026 0.3674||Do not reject
Links 85 39 37 95 60 59 2.6133 0.2707||Do not reject
Content 141 17 10 187 29 13 0.6147 0.7354||Do not reject
Recommendation|| 25 30 98 42 53 123 2.1942 0.3338||Do not reject
Privacy 41 36 81 58 64 95 2.6559 0.265 || Do not reject
Connection 35 39 83 41 56 122 0.7318 0.6936|| Do not reject
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results, we can see that the groups are independent; that is being a female or a
male does not influence the way a user reacts to OSN content.

4 Which Factors Influence Users Perception of
Importance of Event Types?

4.1 Motivation

We are interested in which factors influence users evaluation of event types, and
among them, in which factors can be influenced by the OSN, and how; so that
we can make recommendation systems that can influence (strengthen or weaken)
such factors.

4.2 Research Methodology

Data Collection To test the importance given by users to a set of factors, we
conducted a survey in October 2014. Survey respondents were bachelor Students
in the University of Namur. We met the students during their classes, soliciting
their participation in a survey of content of online social networks. During the
brief talk, we outlined the goal of the study, and then we distributed the paper
questionnaires. No incentive for participation was offered, except a summary of
the results.



Sample Following a single round of data collection, we gathered 142 usable
responses out of the 150 surveys we distributed about the factors, the response
rate was thus about 94,67 %. Tables 17 and 18 show the distribution of female
and male in the sample; and the distribution of first year students and third year
students respectively.

Table 17. Respondents by Gender

| [Female Male Unanswered|Total|
[Total] 52 89 1 | 142 ]

Table 18. Respondents by Academic Year

l “Year 1 Year 2 Year 3[T0tal‘
[Total] 63 0 79 ] 142 |

Measures To measure the relative importance of factors for users, we presented
a user with a common situation on an OSN, and we asked them to indicate
whether or not the evaluated factor had an influence on the perceived importance
of the situation. Lets consider an example. Imagine one of your friend posts a
status:

— The more likes or comments the status has, the more important the status
is.

— The importance of the status does not depend on the number of likes or
comments it has.

4.3 Data Analysis and Results

From Table 19 and Figure 14, we can see that the results we obtained are sig-
nificant for all the factors, that is: the gender of the contact, the experience of
the contact, the frequency of publication, and the number of OSNs used.

It means that Hgs, Hgg, Hg7, and Hgg are invalidated.

From the significant results, we can thus conclude that the mentioned factors
are not relevant to explain the perceived relevance of content by users.

From Table 20 and Figure 14, we can see that the results we obtained are sig-
nificant for both factors, that is: the closeness of the contact, and the popularity
of the contact.

It means that Hgg is validated, while Hrq is invalidated.



Table 19. Results of the Significance Test: Contact Characteristics Factors - Part 1

Factor Relevant Irrelevant|| Chi- P-value ||Decision Hj
Square value || (o« =5 %)

Gender of Contact Female Male

15 1 126 198.1831 < 2.2e-16 Reject
Experience of Contact New user Old user

11 5 126 196.493 < 2.2e-16 Reject
Frequency of Publication|| Often  Rarely

9 62 70 46.766 6.997e-11 Reject
Number of OSNs Used Many One

2 6 134 238.1972 < 2.2e-16 Reject
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Table 20. Results of the Significance Test: Contact Characteristics Factors - Part 2

Factor Relevant Irrelevant||Chi-Square P-value ||Decision Hj
(o =5 %)

Closeness of Friend 125 15 86.4286 < 2.2e-16 Reject

Popularity of Friend 27 113 52.8286 3.64e-13 Reject




From the significant results, we can thus conclude that the mentioned factors
are not relevant to explain the perceived relevance of content by users.

Table 21 reports the results of the independence test. We examined if dif-
ferences existed in the results given the user is a female or a male. From the
results, we can see that the groups are independent; that is being a female or a
male does not influence the way a user reacts to OSN content.

Table 21. Results of the Chi-Squared Test of Independence: Contact Characteristics
Factors - Part 1

Female Male
Factor Rele- Irre- | Rele- Irre- | Chi- P- Decision Hy
vant levant| vant levant|Square value || (o = 5 %)
Gender of Female Male Female Male
Contact 2 0 50 13 1 75 | 4.6797 0.09634( Do not reject
Experience New Old New Old
of Contact 3 1 48 8 4 77 | 1.1722 0.5565 || Do not reject
Frequency of|| Often Rarely Often Rarely
Publication 2 26 24 7 35 46 | 1.8876 0.3891 || Do not reject
Number of || Many One Many One
OSNs Used 0 3 49 2 3 84 | 1.6123 0.4466 || Do not reject

Similarly, Table 22 reports the results of the independence test between the
factors of closeness and popularity and the gender. From the results, we can see
that the groups are independent for the popularity of the friend. However, if
the factor is considered irrelevant, then it is likely that it is considered so by a
female; in other words, being a female increases the probability of considering
the factor “Closeness of friend” as irrelevant.

Table 22. Results of the Chi-Squared Test of Independence: Contact Characteristics
Factors - Part 2

Female Male Chi- P- Decision Hy
Factor Relevant Irrelevant|Relevant Irrelevant|Square value || (a = 5 %)
Closeness of Friend 45 7 79 0 8.7311 0.003128 Reject
Popularity of Friend 12 40 15 72 0.3844 0.5353 || Do not reject

From Table 23 and Figures 14 and 15, we can see that the results we obtained

are significant for all factors, except for the preview, that is: the quality of friends
involved, the number of friends involved, the commonalities, the activity on the
post (number of Likes), the alert, the presence of icons, the order of presentation,
the starred content, the preview, the ability to show friends, the presence of a



legend, the presence of tagged people, the presence of the location, and the use
of emoticons.

It means that H;{, Hr3, and Hy5 are validated. It also means that the follow-
ing hypotheses are invalidated: H72, H747 H767 H77, H7g, I‘Igo7 Hgl, Hgg, Hggand
H84.

From the significant results, we can thus conclude that only the three follow-
ing factors are relevant to explain the perceived importance of content by users:
the quality of friends involved, the commonalities, and the reception of alerts.

Table 23. Results of the Significance Test: Content Characteristics Factors

[Factor [Relevant Irrelevant[[Chi-Square P-value [[Decision Hy (o = 5 %)|
Quality of Friends 100 40 25.7143  3.959e-07 Reject
Number of Friends 34 105 36.2662  1.721e-09 Reject
Commonalities 110 31 44.2624  2.872e-11 Reject
Number of Likes 38 103 29.9645 4.4e-08 Reject
Alerts 117 9 92.5714 < 2.2e-16 Reject
Icons 16 122 81.4203 < 2.2e-16 Reject
Order of Presentation 33 103 36.0294  1.944e-09 Reject
Starred Content 24 117 61.3404  4.801e-15 Reject
Preview 75 62 1.2336 0.2667 Do not reject
Show Friends 28 110 48.7246  2.945e-12 Reject
Legend 40 94 21.7612  3.088e-06 Reject
Tagged People 50 90 11.4286  0.0007232 Reject
Location 30 105 41.6667 1.082e-1 Reject
Emoticons 11 129 99.4571 < 2.2e-16 Reject

Table 24 reports the results of the independence test. We examined if dif-
ferences existed in the results given the user is a female or a male. From the
results, we can see that the groups are independent; that is being a female or a
male does not influence the way a user reacts to OSN content.

5 Discussion: Relationship Between the Results Obtained
for RQ1 and RQ2

From Section 77, we can categorize the event types as core, non-core, and op-
tional. The event types listed as core, are the ones the respondents agree were
important. The non-core event types are the ones, the respondents disagree were
important. The event types listed as optional were the ones the respondents were
neutral about.

Event types from the profile information are well distributed. We can see that
users are not sensitive to information regarding the private life, such as: family,
religion, and political beliefs. They are not interested to see the ethnicity, the
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Table 24. Results of the Chi-Squared Test of Independence: Content Characteristics

Factors

Female Male Decision Hy
Factor Relevant Irrelevant|Relevant Irrelevant|Chi-Square P-value || (o = 5 %)
Quality of Friends 35 17 64 23 0.3537 0.552 ||Do not reject
Number of Friends 10 42 23 63 0.6349 0.4256 || Do not reject
Commonalities 42 10 67 21 0.1826 0.6692 || Do not reject
Number of Likes 15 37 23 65 0.023 0.87948 (| Do not reject
Alerts 47 2 69 7 0.5309 0.4662 || Do not reject
Icons 3 47 13 74 1.671 0.1961 [|Do not reject
Order of Presentation 11 39 22 63 0.0897 0.7645 ||Do not reject
Starred Content 9 43 15 73 0 1 Do not reject
Preview 29 22 45 40 0.0711 0.7897 ||Do not reject
Show Friends 10 42 17 68 0 1 Do not reject
Legend 12 38 27 56 0.7226 0.3953 || Do not reject
Tagged People 16 36 33 54 0.4513 0.5017 ||Do not reject
Location 11 40 19 64 0 1 Do not reject
Emoticons 4 48 7 80 0 1 Do not reject

phone number, nor the rsum of their friends either. However, information re-
garding the identity of their friends (name, birthday, profile picture, relationship
status); as well as their hobbies and interests (sports, youth movement, music,
movies) are of interest to the users. They are more indecisive when it comes to
the professional aspect of their friends. They are interested in the school(s) they
attend(ed), the foreign languages they can speak, but they are neutral about the
job(s) they have/had.

The items of the relationship category are surprising. Respondents are in-
terested in the unidirectional relationships that their friends establish; however,
and that is an unexpected result, they consider the bidirectional relationships
as unimportant.

Users consider all media related event types as important: comment on me-
dia, tag friends on media, share photo, and share video. Only the event type
“Tag media with specific terms did not yield significant results. It can be ex-
plained by the fact that this event type usually occurs within knowledge-oriented
OSNs such as Tumblr, YouTube, Pinterest, Flickr; and as mentioned above, re-
spondents here almost exclusively use Facebook. They are, however, sensible to
information related to groups; to short texts; and to the reception of public mes-
sages. They are not interested in long texts shared by their friends. They are
neutral about activities on a status: comments and the tagging of friends; but
also on a comment on profile information. The other event types did not return
significant results.

Users, and public figures recommendations are not event types users want
to see. It can be explained by the fact that recommendations are supposed to
be customized, and thus users may not be interested in suggestions meant to,



and fitting another individual profile. However, the results regarding the content
recommendations were not significant.

Only one item of the connection category gave a significant result, namely
the Sign in event type. Respondents concur that this is not an important event
type. It can be explained by the fact that the respondents barely used any OSNs
other than Facebook. It is thus not surprising that they are not interested in the
connection other users establish between OSNs.

The items belonging to the privacy category did not yield any significant
results.

Table 25 summarizes the classification of event types.

Table 25. Core, Neutral, and Optional Event Types

H Core ‘ Optional Dispensable
Name Website Ethnicity
Birthday Job(s) Phone number
Relationship status Cousins Parents
Profile Profile picture Uncles and aunts
Foreign languages Religious beliefs
Sports Political beliefs
Youth movement Résumé
Music and movie
Relationships Unidirectional Bidirectional
Short text Comment on: profile info, Long text
Comment on a media status
Tag friends on a media| Tag friends on a status
Content Share a photo
Share a video
Receive a message
Create a group
Join a group
Recommendations Users
Public figure
Connection Sign in

As far as the categories are concerned, the results are not surprising. The
profile, the link, and the content categories are considered core, as expected.
We should note, though, that the Link category is considered core by users;
even if they listed the bidirectional relationship as non-core. While the recom-
mendations, the privacy, and the connection categories are considered non-core.
The recommendation listed as non core can be explained by the fact that the
suggestions are personalized, and, as mentioned above, users are not interested
in recommendations fitting another individual profile. The connection consid-
ered as non core can be explain by the fact that in our samples, there are very



few students who use another OSN than Facebook. If they are not interested by
other OSNG, it is expected that they are not interested in the possible connection
between OSNs.

This discussion is summarized in Table 26.

Table 26. Core, Optional, and Dispensable Content Categories

| Categories HCore[Optional[Dispensable‘

Profile X

Link X

Content X
Recommendations X
Privacy X
Connection X

In Section 2.2, we have identified factors that can potentially influence the
perceived relevance of content types by users. In other words, we have identi-
fied factors that could help categorized content types as: (i) relevant, important;
and (ii) irrelevant, unimportant, for the user. We have classified these factors in
8 categories: Socio-Demographics, Personal Use, Characteristics of the Friend,
Characteristics of the Content, Layout of the Content, Presentation of the Con-
tent, Salient Beliefs, and Personality Traits Factors. We will now discuss each
category of factors.

The socio-demographic factors are mostly data that the OSN have at dis-
posal. These factors cannot be influenced by the OSN, however, the system can
use the information in order to classify the types of content as relevant or ir-
relevant. For instance, the OSN knows if the user is a 12-year-old girl, or a
30-year-old male. In the former case, the OSN will likely consider the page of a
teen movie star as relevant content. In the latter case, the system will consider
news about politics as more relevant.

Similarly, the personal use factors can also be considered as information the
OSN has at disposal. The OSN can manage the content classification using the
information about personal use; but the system cannot influence these factors.
The OSN will classify content differently for someone who uses the OSN several
times a day, as opposed to once a week. For the user who logs in everyday, the
OSN will have much more relevant content types; while the system will be more
exclusive for the user who uses the OSN only once a week.

The characteristics of the friend who shares posts on an OSN are also data
available to the OSN.

The characteristics of the content factors can also be considered as data, in-
formation that the OSN has and can use to categorize the content type. The OSN
cannot influence these factors (except for the alerts) and make a content type
more or less relevant to the user. However, the system can use the information
to classify the content in the right category for the given user.



The presentation of the content factors can, to some extent, be influenced
by the OSN. Indeed, the latter can suggest the user to add information, and
in doing so, increase the perceived relevance of the given content. However, the
OSN cannot fully control these factors because it is the responsibility of the user
to add, for instance, a legend (a descriptive text); the OSN can only suggest its
use.

The only category of factors that the OSN can fully control and influence
is the layout of the content. The OSN can manage the way the contents are
presented to the user, and thus influence their perceived relevance. For instance,
the OSN will decide on the order in which the contents are displayed to the user;
and this order is expected to influence the perceived importance of the contents.

The factors regarding the personality of the user, and her salient beliefs
cannot be controlled nor used as information by the OSN. However, we felt it
was important to mention them because they clearly play a role in the perceived
relevance of those users.

As far as the results of the data analysis are concerned, we can list the
closeness of friends, the quality of friends tagged, the commonalities, and the
alerts as influencing the users perceived relevance of event type.

The closeness of friend was expected to be an important factor influencing
the users perceived relevance. Students can have an important number of friends
on Facebook, and they have to prioritize themselves the various posts offered to
them, it is expected that they will give the priority to event types generated by
their closest friends. We can also state that a difference exists between genders.
Male respondents are unanimous regarding the importance of this factor; while
female students are more nuanced.

Similarly, the quality of the friends tagged in an event type is also a relevant
factor. This is not a surprise that users are more interested in event types where
their closest friends are tagged, than where their acquaintances are involved.

The presence of commonalities in the event type plays also a significant role in
the perceived importance of the event type. Users will find posts more important
if they are about something users are already interested in. We can also assume
that this result is related to the closeness of friend factor. Close friends have
usually many things in common: schools, hobbies, sports, musical or movie tastes,
etc. We can assume that event types generated by close friends will be about
things the user and the friend have in common.

The final factor that yielded significant positive result is the reception of
alerts. Again, this is a result we could have expected. Receiving a message about
some event type makes the latter seem more important.

The frequency of publication factor can be a little more nuanced. For the
majority of the respondents (70), the frequency of publication will not influence
the perceived relevance; however 62 respondents do consider that event types
from friends who post rarely will be considered as more important.

The other factors were clearly considered as irrelevant by the respondents.
We believe that for some factors the results are counter intuitive, such as: the
number of likes, the order of presentation, and the starred content. We expected



the activity on an event type to play a positive role in the perceived importance
of the event type. Indeed, the more Likes and comments on a status, for instance,
the more buzz is created around this status. We thus expected this status to be
considered as more relevant than another one. The order of presentation could
have played an important role, too. We expected that the first thing a user sees
when she logs in would be considered as more important than the event type she
discovers when scrolling down her screen. Also, an highlighted event type will
not have a positive impact on the user. It is surprising, because it defeats the
purpose of this specific feature.

We can see that the factors playing a positive role in the users perceived
relevance of event types, are not factors that can be directly controlled by the
OSN; except for the reception of alerts. Rather, they are factors related to the
social life of the user: the closeness of the friend, the quality of the friends
involved, and the presence of commonalities.

This discussion is summarized in Table 28

Table 27. Classification of Factors as Relevant/Irrelevant, and Influenceable and Non
Influenceable: Summary

l Factors H Relevant ‘ Irrelevant ‘Indetermined‘

Icons, Order of
Influenceable Alerts presentation, Starred Preview
content, Show friends
Gender of contact,
Experience of contact,
Frequency of publication,
Popularity of friend,
Exploitable Commonalities Number of friends,
Number of likes,
Legend, Tagged
people, Location,
Emoticons

Non Closeness of friend
influenceable|| Quality of friend

Finally, we should note that we could not test hypotheses Hgo to Hgs. Almost
all respondents in our sample have the same profile: they have almost all been
using only Facebook for more than 2 years, and use it everyday. Hence, we cannot
test if the factors regarding the experience of use, the number of OSNs used,
and the frequency of use play a role in the perceived relevance of event types.
The hypothesis Hg; was tested with the independence test for the categories of
content. The results were presented in Table 16, and we could conclude that no
differences existed between the groups.

This discussion is summarized in Table 28



Table 28. Classification of Factors as Relevant/Irrelevant, and Influenceable and Non
Influenceable: Summary

l Factors H Relevant [ Irrelevant [Indetermined

Icons, Order of
Influenceable Alerts presentation, Starred Preview
content, Show friends
Gender of contact,
Experience of contact,
Frequency of publication,
Popularity of friend,
Exploitable Commonalities Number of friends,
Number of likes,
Legend, Tagged
people, Location,
Emoticons

Non Closeness of friend
influenceable|| Quality of friend

5.1 Discussing the Relationship Between RQ1 and RQ2

We identified event types and categorized them as core, neutral, and optional.
Similarly, we identified factors that can influence the perceived relevance of event
types, and we classified them as relevant, irrelevant; and as influenceable, ex-
ploitable, and non influenceable by the OSN. We can now analyze the relations
between the classifications of both notions, and therefrom we can derive some
rules that the RS could follow in order to propose the most relevant event types
to OSN users.
Firstly, we can state a first rule, related to the core event types:

— If a friend of the user generates an event type belonging to the list of core
event types, then the OSN should send a notification to the user

Secondly, we can state a second set of rules related to the relevant factors:

— If a close friend of the user generates an event type, then the OSN should
propose this event type to the user

— If a close friend of the user is tagged in an event type by another user, then
the OSN should propose this event type to the user

— If a friend of the user generates an event type presenting commonalities
between them, then the OSN should propose this event type to the user

Then, we can state a third set of rules that put in relation the core event
types and the relevant factors:

— If a friend of the user generates an event type belonging to the list of core
event types, and that this event type is about something the user and the
friend have in common, then the OSN should systematically propose this
event type to the user



— If a close friend of the user generates an event type belonging to the list
of core event types, then the OSN should systematically propose this event
type to the user

— If a close friend of the user is tagged in an event type belonging to the list
of core event types, then the OSN should systematically propose this event
type to the user

The last two rules are valid if we make the hypothesis that the OSN can
detect or infer the closeness of two users, for instance by analyzing the activity
between two users.

Finally, if we assume that the relevant factors can influence the perceived
relevance of event types users are neutral about, we could state the following
rules:

— If a close friend of the user generates an event type belonging to the neutral
category, then the OSN should propose this event type to the user:

e If a close friend of the user generates an event type about her website,
her job(s), or her cousin(s); then the OSN should propose this event type
to the user

e If a close friend of the user comments on a profile information, then the
OSN should propose this event type to the user

e If a close friend of the user comments on a status, then the OSN should
propose this event type to the user

e If a close friend of the user tags one of her friends on a status, then the
OSN should propose this event type to the user

— If a friend of the user tags friends on a status, and that the tagged friends
are close to the user; then the OSN should propose this event type to the
user

— If a friend of the user generates an event type belonging to the neutral
category, and that the event type is about something the friend and the user
have in common; then the OSN should propose this event type to the user

These results are some examples of sets of rules a RS can apply in order
propose the most relevant content to OSN users. We should note that in these
preliminary rules, we only took into account the event types users consider as core
or feel neutral about. Similarly, we only took into account the relevant factors.
We believe that we can increase the number of rules by taking into account the
other results, that is, by combining optional event types and relevant factors
for instance. Future work will thus consist in deriving more rules, in a more
systematic and more formal way.

Let’s consider an example of application, if we take only the categories of
event types. In that case, we would decide to notify the users with the event
types that belong to a “Core Category.

We rank-order the rules based on the proportion of respondents that cate-
gorized the Category as important for the core categories; and as not important
for the optional categories.



From the results shown in Table 29, we can see that 224 out of 380 students
consider the Profile category as important, it means that a proportion of 0.5895
students want to be notified with an update regarding the Profile category. We
apply the same methodology to the other categories. The category with the
highest proportion will be attributed the rank of 1. In doing so, we ensure that
the most discriminant cues (for Table 29, the most discriminant category) are
taken into account first.

Table 29. Rank Ordering of the Rules for the Categories of Event Types

l Categories HAgree‘Neutral ‘ Disagree‘Proportion ‘ Rank‘

Profile 224 95 61 0,589473684| 3

Link 186 99 96 0,488188976| 5
Content 333 47 23 0,82630273 1
Recommendations|| 69 85 223 0,591511936| 2
Privacy 99 104 178 0,467191601| 6
Connection 80 96 206 0,539267016| 4

From Table 29, we can observe that the Content category is the one where
users agree the most. Indeed, 333 students out of the 403 in the sample agree
that the Content category is relevant. Conversely, the Privacy category is the
one where users are most divided.

The resulting rules and their respective ranks are reported in Table 30.

Table 30. Rules Regarding Categories of Event Types

Rules If a friend of the user
generates an event type Then, the OSN should: Else
belonging to the [...] category
R1 Content Notify Go to R2
R2 Recommendation Not notify the event type to the user|Go to R3
R3 Profile Notify Go to R4
R4 Connection Not notify the event type to the user|Go to R5
R5 Link Notify Go to R6
R6 Privacy Not notify the event type to the user /

From these rules, we derive the algorithm in Figure 16

6 Limitations

This work suffers from several limitations.

Firstly, our sample was only composed of students. This selection bias leads to
one significant limitation of our study, namely the situational /contextual factors;
which constitutes a threat to the external validity of our study.



’ Event type belongs to the Content category?

’ Event type belongs to the Recommendation category?

Yes No
Do pot ’ Event type belongs to Profile category? ‘
notify
Yes No
Notify v ’ Event type belongs to the Connection category? ‘
es
No
Do not ’ Event type belongs to the Link category? ‘
notify Yes No
v
. Do not
Notify notify

Fig. 16. Algorithm for Event Type Recommendation



Because of the specific conditions under which our study was conducted, that
is, only students were part of the sample, the results we obtained may not be
generalizable. We are aware that, for instance, cultural differences may exist in
the perceived relevance of factors. Also, students, and more generally twenty-
year-old, have different tastes and expect something different from the system
than forty-year-old professionals. This is confirmed by the fact, for instance, that
barely any respondent is using LinkedIn. We could also note that the number of
respondents could be larger in order to have more robust results.

We believe, however, that this is the only threat to validity, both internal
and external. Our study does not suffer from threats to internal validity (more
specifically, the mortality, the history, the maturation, the statistical regression,
the testing, the design contamination, the compensatory rivalry, the resentful
demoralization, and the instrumentation threats), nor from other external valid-
ity threats (more specifically, pretest/posttest, the Hawthorne, and the experi-
menter effects).

Another limitation of our study is concerned with the factors we identified.
Section 2.2 is only a non-exhaustive list of factors that can influence users per-
ceived relevance of event types. Other factors may exist that we have not iden-
tified or thought of. We do not argue that this is a comprehensive, and definite
list of factors.

Also, we were not able to evaluate every single factors identified in Section
2.2; such as the education history, the age, the ethnicity, and the personality
traits factors; for mainly two reasons. Firstly, our sample was only composed
of students of the University of Namur, that is, users with a similar education
history, and age. We thus could not evaluate the potential differences induced by
these factors. Secondly, from an ethical and a practical points of view, we could
not measure the differences in perceived relevance induced by ethnic differences
or differences in personality. Yet, these factors could play a significant role in
the perceived importance of event types.

Finally, the sets of rules we derived from the data analysis results are only
preliminary. A RS could not implement these rules as-is. And as mentioned
above, we are planning to derive more rules, using the same process and the
same format as in Table 30.

7 Future Work

In this Section, we will go through the aspects we would like to address in our
future work.

Future work will consist in deriving more rules from the results we obtained.
These rules will take into account both the event types and the factors, and will
be expressed using the same process and the same format as in Table 30. We will
also seek to broaden the scope of the studies (in terms of number of respondents
and variety of profiles), and we will seek to propose a more refined scale than
core-neutral-optional.



Today, many OSNs send out regular notifications by email, summarizing
event types that were shared by users. For instance, Tumblr sends “weekly dash-
board recap” to its users; or Pinterest sometimes sends You've got 20 new Pins
waiting for you” emails to its users. This email summary could have an influence,
and could even be included in the factors that can potentially influence the per-
ceived relevance of event types. However, Facebook does not offer this feature,
and the respondents of our sample almost exclusively use this OSN. Hence, we
believe that our results are still valid as is. Nevertheless the email summary, as
mentioned above, could and should be taken into account for future studies.

We will also seek to broaden the scope of the studies in terms of number
of respondents and variety of profiles. As mentioned above, the questionnaires
being conducted only on students constitute a serious limitations of the study.
Thus, in future work, we will try to reach a larger variety of profiles in order
to have more comprehensive results. In addition, we will try to reach a larger
number of respondents, in order to have a greater statistical power.

Finally, we aim to design new surveys in order perform more sophisticated
statistical tests. Firstly, drawing on the technology acceptance model (TAM)
[24], we would try to predict the OSN usage. This study would require to use
the Structural Equation Modeling (SEM) technique. Secondly, we aim to develop
a more refined scale than core-neutral-optional. Thirdly, we think it would be
very interesting to explore the development of a “event type relevance metric”.
However, we believe that the data we have at disposal at the moment are not
sufficient and are not adequate, and that more data would be needed.

8 Literature Review

Various studies have examined the factors influencing the satisfaction of IS use;
or the factors influencing the acceptance, or continuance of a new technology
[25,26]. These studies developed and validated instruments to measure these
concepts in specific contexts, such as internet banking [27], web-based IS [28],
e-learning [29], e-commerce [30] and analyzed the identified IS success factors
(31, 32].

As far as the related work about OSN is concerned, many contributions
focus on the privacy and trust issues [2-6], the topological characteristics of
social networks induced by the links between the members [7-11], the activities
carried out by users on OSN [12-14], the user profile [33-43], and about the
reasons why people become members of an OSN.

Many studies have been carried out about the acceptance of OSN [44-46],
and the reasons why people use OSNs [47,48]. Examples include DiMicco et al.
[49], who identified three categories of motivations for using a professional OSN:
caring, climbing, and campaigning. Lindqvist et al. [50] explored the reasons why,
and how people use Location Based Services (LBS), such as Foursquare. They
interviewed early adopters of LBS, and classified the rationale behind their use
of check-in services in various categories: personal tracking, intimate sharing at
a distance, discovery of new people, running into friends, gaming aspect, seeing



where friends have been. They also identified three categories of places - (i) rou-
tine vs non-routine places, (ii) potentially private places, and (iii) at large events
- where users are most, (i) and (iii), and least, (ii), likely to check-in. Pempek
et al. [51] explored the reasons why students use Facebook. They identified the
following reasons for using this OSN: communicating with friends, looking at or
posting photos, entertainment, finding out about or planning events, sending or
receiving messages, making or reading wall posts, getting to know people better,
getting contact information, and presenting oneself to others through the content
in one’s profile. They also surveyed students about the aspects of social networks
they find interesting. Their responses include: the ability to reconnect with peo-
ple, the ability to learn new information, networking ability, self presentation,
lack of care about privacy, and the popularity of Facebook.

There is little research of OSNs from the perspective of requirements engi-
neering. In a previous work, we proposed RE patterns for the modeling of OSN
features [52]; and we also conducted an empirical study of features importance
of OSNs [53]. We believe now that it is relevant to have insight into the types
of content users want to see in priority, given that the design of new systems in
general, and OSNs in particular, involves deciding what to show to users. Know-
ing which types of content are more important to which target user group should
help inform such decisions, so that we would try to show the most important
contents to user when they connect to the OSN; and depending on the time they
spend on the OSN, leave less important content for later in the period of time
the user is logged in.

At a more abstract level, knowing which types of content are the most im-
portant can help requirements elicitation when designing future OSNs. We may
choose to focus elicitation on requirements related to these types of content, so
as to ensure that the future system covers the requirements which, given the
importance of these contents, are among the most important ones for users.

Various authors have explored the factors that can influence the privacy pref-
erences of OSN users. Various authors have discussed the correlation between the
privacy preferences and the relationships between users. The underlying concept
is that the “characteristics of a relationship between entities can be used to make
decisions about access to information and resources” [54]. Banks & Wu [54] dis-
covered a “small, positive correlation between a measure of interaction intensity
and data sharing within Facebook”. Krasnova et al. explored the factors that can
influence the information disclosure on OSN [55]. Various authors have explored
how the privacy preferences can vary [54, 56, 57], and some authors studied this
topic in the specific context of location-based services [56-58]. Anthony et al. [57]
examined how the privacy preferences of users of location-based services depend
on the place they are in. More specifically, how the location aspect of the place
as well as the social context of the place affect their willingness to share their
location information.

Studies have also been carried out about the links between the psychological
traits of users and their use of OSNs. Examples include Zhong et al. [59], or Kuss
& Griffiths [18], who conducted a review of the psychological literature about



OSN and addiction. They found out that OSN usage differs depending on the
gender and the personality traits; that the motivations for using an OSN varies
with the culture, the gender, and the age groups. Nadkarni & Hofmann [19] also
state that cultural and sociodemographic differences in the use of Facebook exist.
They also listed the personality traits that were linked with a high Facebook use.

Finally, several authors have carried out studies about mobile phones notifi-
cations. Shirazi et al. [60] analyzed the kinds of mobile notifications that users
like and dislike. In their study, a notification was considered as a piece of infor-
mation users receive about a “variety of events, such as the arrival of message,
a new comment on one of their social network posts, or the availability of an
application update”. Similarly, Mashhadi et al. [61] explored the perceived im-
portance of mobile phones notifications. Pielot et al. [62] studied how users deal
with a notification, and discovered that users check the notification within a few
minutes of arrival, “regardless of whether the phone was in silent mode or not”.

Our research here is similar but still distinguishes itself from these studies.
We are trying to identify a series of factors (and not only personality traits or
sociodemographic differences) that can influence users’ perceived relevance, or
perceived importance of event types; and we are not interested in identifying the
factors influencing their overall attitude towards the use of OSN; nor are we in-
terested in explaining solely the privacy preferences. Finally, we adopt a different
approach to the term “notification”. The studies mentioned above focused on
notifications mobile phone users receive to alert them of something new (such as
a new message for instance). Here, what we call “notification” is the fact that
the OSN proposes the event type to the user; and not only the “alert” that,
for instance, Facebook users receive when one of their friends like a photo they
posted.

9 Conclusion and Discussion

In this paper, we make two contributions. Firstly, we explore the users perceived
relevance of various event types on an OSN, and we categorize them as core,
non-core and optional event types. Secondly, we identified the factors that can
influence this perceived importance; and thirdly we evaluate their relevance.

From the data we collected, we can conclude that users are sensitive to the
Profile, the Links, and the Content categories; while they do not consider as
important the other categories, that is, the Recommendation, the Privacy, and
the Connection categories. We also classified individual event types as core,
neutral, and optional; and the results are summarized in Table 26.

Then, we draw on OSN literature, but also on psychological literature to
identify a list of factors that can potentially influence the users perceived rele-
vance of event types. We then collected data to evaluate the relevance of these
factors. The results show that only four factors have a significant positive influ-
ence: the closeness of friend, the quality of the tagged friends, the presence of
commonalities, and the reception of alerts.



We discussed the results obtained for RQ1, and RQ2, and the relations be-
tween them, as well as the limitations of our analysis and conclusions.

Future work will consist in deriving more rules from the results we obtained.
These rules will take into account both the event types and the factors, and will
be expressed in a more formal way than what we proposed here. We will also
seek to broaden the scope of the studies (in terms of number of respondents
and variety of profiles), and we will seek to propose a more refined scale than
core-neutral-optional.

A Survey on the Content of Online Social Networks -
Part 1

A.1 General Information

1. You are a:
— Female
— Male
2. For how long have you been using an OSN?
— I don’t use an OSN
— Less than a year
— Between 1 and 2 years
— More than 2 years
3. How often do you use the following social networks? (Everyday - Several
times a week - Once a week - Once a month - Never)
— Facebook
— Flickr
— LinkedIn
— MySpace
Pinterest
— Tumblr
Twitter
YouTube

A.2 Content of Online Social Networks

1. When I log in to a social network, I want to see updates and/or new infor-
mation about, and/or created by, my friends about: (Strongly agree - Agree
- Undecided - Disagree - Strongly disagree)

— Their name

— Their birthday

— Their mother language
— Their ethnicity

— Their relationship status
— Their phone number

— Their profile picture

— Their website



2. As a general rule, it is important to me to see information about, and/or
created by, my friends about: (Strongly agree - Agree - Undecided - Disagree

B.1

Refer to questions 1 to 3 from “Survey on the Content of Online Social Networks

-5

Survey on the Content of Online Social Networks -

The school they attend/attended

The job they have/have had

The industry(ies) they work/want to work in
The identification of their parents

The identification of their brothers and sisters
The identification of their aunts and uncles
The identification of their cousins

Their religious belief

Their political belief

The foreign languages they speak

Their qualifications

Their expertise areas

Their résumé

The sports, or the instruments they play
The youth movements they’re part of

The evens they attended

Their musical and movie tastes

Their favorite quote

A little text about them

trongly disagree)
Information about their profile
The links they create on the social network
The content they share

The way they manage who can see what on their profile and their activity

The recommendations they receive

If they connect their account to another social network account

Part 2

General Information

- Part 17

B.2 Content of Online Social Networks

1. When I log in to a social network, I want to see updates and/or new infor-
mation about, and/or created by, my friends about: (Strongly agree - Agree

- Undecided - Disagree - Strongly disagree)

A short text, such as a status on Facebook
A long text, such as a note on Facebook

A comment on one of their friends’ profile information

A comment on a status



— A comment on a photo or video
A comment on a relationship status
— A “Like” on a status
— A “Like” on a photo or video
— A “Share” on a status
— A “Share” on a photo or video
The “Tag” of one of their friends on a status
The “Tag” of one of their friends on a photo or video
— The “Tag” of a photo or video with specific terms
The public messages they receive from their contacts
The public messages they send to their contacts
— A group they create
— A group they join
2. As a general rule, it is important to me to see information about, and/or
created by, my friends about: (Strongly agree - Agree - Undecided - Disagree
- Strongly disagree)
— Information about their profile
The links they create on the social network
— The content they share
The way they manage who can see what on their profile and their activity
The recommendations they receive
— If they connect their account to another social network account

C Survey on the Content of Online Social Networks -
Part 3

C.1 General Information

Refer to questions 1 to 3 from “Survey on the Content of Online Social Networks
- Part 17

C.2 Content of Online Social Networks

1. When I log in to a social network, I want to see updates and/or new infor-
mation about, and/or created by, my friends about: (Strongly agree - Agree
- Undecided - Disagree - Strongly disagree)
— The public figures, the organizations they like, or other OSN users they
follow
The friend requests they accept, or the contacts they add
The connections they make between OSNs, so that they can sign in to
a social network using another social network’s account
The various OSNs on which they share status, photos, etc. simultane-
ously
— The precise group of users who has access to their profile elements, or
their activity



Precisely which elements on their profile, or which activities are visible
to all members of the OSN
— The suggestions they receive about contacts to add on the OSN
— The suggestions they receive about public figures to like or follow
— The suggestions they receive about content they could like
2. As a general rule, it is important to me to see information about, and/or
created by, my friends about: (Strongly agree - Agree - Undecided - Disagree
- Strongly disagree)
— Information about their profile
The links they create on the social network
The content they share
— The way they manage who can see what on their profile and their activity
The recommendations they receive
If they connect their account to another social network account

D Survey on the Factors Influencing the Perceived
Importance of Content

D.1 General Information
You are:

— Female
— Male

D.2 Characteristics of the Contact
Your friend X publishes a status:

— If X is a girl, then the status is more important to me
— If X is a boy, then the status is more important to me
— The importance of the status does not depend on the gender of X

Your friend X publishes a status:

— If X is a new member of the social network, then the status is more important
to me

— If X has been using the social network for years, then the status is more
important to me

— The importance of the status does not depend on the experience of X on
the social network

Your friend X publishes a status:

— If X is shares posts a lot, then the status is more important to me
— If X is shares posts rarely, then the status is more important to me
— The importance of the status does not depend on how often X shares posts



Your friend X publishes a status:

— If X is a member of various social networks, then the status is more important
to me

— If X is a member of only one social network, then the status is more impor-
tant to me

— The importance of the status does not depend on the number of social net-
works X uses

Your friend X publishes a status:

— The closer friend X is, the more the status is important to me
— The importance of the status does not depend on my relationship with X

A user Y posts a status. This user Y is not one of your friends on the online
social network:

— The more friends Y has, the more Y’s status is important to me
— The importance of the status does not depend on the number of users Y is
friends with

D.3 Characteristics of the Content
Your friend X publishes a status:

— If people are tagged on the status, then the status is more important to me
— The importance of the status does not depend on the presence of tagged
people

Your friend X publishes a status and tags people on it:

— If the tagged people are my friends, then the status is more important to me
— The importance of the status does not depend on the tagged people

Your friend X publishes a status and tags people on it:

— The more people are tagged on the status, the more the status is important
to me

— The importance of the status does not depend on the number of tagged
people

Your friend X publishes a status and tags 10 people on it:

— If I directly have access to the name of the 10 tagged people, then the status
is more important to me

— The importance of the status does not depend on the fact that I have direct
access to the name of the tagged people

Your friend X publishes a status:



— If the object of the status is about something X and I have in common (the
same college, the same sport, the same hobby, etc.), then the status is more
important to me

— The importance of the status does not depend on the fact that the object of
the status is about something X and I have in common

Your friend X publishes a status:

— The more “Likes” or comments the status has, the more the status is im-
portant to me

— The importance of the status does not depend on the number of “Likes” or
comments on it

Your friend X publishes a status:

— If the status is highlighted, then the status is more important to me
— The importance of the status does not depend on the fact that it is high-
lighted

Your friend X publishes a status:

— If emoticons are used, then the status is more important to me
— The importance of the status does not depend on the use of emoticons

Your friend X publishes a status, and you “Like” this status:

— If T receive an alert for each other “Like” on the status, then the status is
more important to me
— The importance of the status does not depend on the receiving of alerts

Your friend X “Likes” a status:

— If the “Like” is associated with an icon (for instance, the thumb up on
Facebook), then the status is more important to me
— The importance of the “Like” does not depend on the presence of an icon

Your friends publish several posts:

— The first posts appearing on the top of the screen are more important
— The importance of the posts do not depend on the order of their appearance
on the newsfeed

Your friend X publishes a photo:

— If the photo is accompanied by a descriptive text, then the photo is more
important to me

— The importance of the photo does not depend on the presence of a descriptive
text

Your friend X publishes a photo:



— If the photo is accompanied by its localization, then the photo is more im-

portant to me

— The importance of the photo does not depend on the presence of its local-

ization

Your friend X publishes a photo album:

— If T can see a preview of the photos, then the album is more important to

me

— The importance of the album does not depend on the presence of a preview
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