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Abstract:Currently, SNSes (Social Networking Services) are widely available on the Internet. In a SNS, users can
communicate with the users who have a similar interest in a community. To activate communications drastically in
SNS, users are encouraged to join other dissimilar communities. In this paper, utilizing activities of communities
and relationships with communities is proposed to realize a dissimilar community recommendation. However, such
communities tend to be useless for the users, so that investigating characteristics of communities that are selected
by the methods is necessary to recommend. By utilizing real data in the largest SNS in Japan, the correlations
between the users’ subjective judgments and the characteristics of communities are evaluated. As a result, it
is clarified that effective recommendation of dissimilar communities will be possible by integrating activities of
communities and relationships with communities.
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1 Introduction
Recently, SNSes (Social Networking Services) such
as Orkut [1] and LinkedIn [2] are widely available
on the Internet. In those services, a user registers
well-known people as ‘friends’ in the services, and
communicates with other users, which are not lim-
ited to the friends. The user may communicate with
unknown users as well as traditional communication
systems such as anonymous BBS, but the user hasin-
direct connectionswith the other unknown users on
the social network so that communication in SNSes is
considered more reliable than the traditional systems.
Therefore, SNS that utilize social network is expected
to be a useful inter-personal communication support
system in daily life [3].

Ordinary SNSes provide several communication
tools which encourage the users to communicate, e.g.,
messaging, chat, blogging, communities, etc. For ac-
tivating communications in a SNS, this paper focuses
on communities, i.e., forums or discussion groups, be-
cause other tools such as messaging, chat, and blog-
ging mainly encourages the users to communicate
with known people. Communities are provided for
users to communicate with other users, which include
unknown users, about specific topics such as hob-
bies, jobs, fashion, and politics by using BBS. How-
ever, since a community is a closed space, informa-
tion exchanged in the community does not propagate

easily to others. Thus, once activities in communi-
ties weaken, communications of the entire service de-
crease so that maintaining the service will become dif-
ficult.

To solve this issue, recommending communities
to users is considered necessary. The users who are
recommended communities may alter their behaviors,
so communications in SNS may be varied and ac-
tivated. Since recommending similar communities
cannot encourage the users to change their behaviors
or interests fundamentally, continuous recommenda-
tion of dissimilar communitiesthat are not similar to
the existing interests of the users is considered re-
quired for activating communications. However, most
of those dissimilar communities are needless for the
users because they do not relate to the users’ cur-
rent interests. Thus, dissimilar communities must be
selected and recommended based on an appropriate
method.

Therefore, the methodology for recommending
dissimilar communities, which utilizes activities of
communities and social relationships with the mem-
bers in a community, is proposed in this paper. In or-
der to utilize the proposed methodology effectively,
the correlation between characteristics of a commu-
nity that can be obtained by the proposed methods and
users’ subjective judgments should be clarified. Con-
sequently, by performing an experiment with the real
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Figure 1: Overview of SNS

users and communities in a SNS, this paper unveils
what kind of characteristics of a community should be
considered to recommend appropriate dissimilar com-
munities.

The rest of the paper is organized as follows. In
Section 2, the outlines of SNSes and the necessity
of recommending communities are described. Sec-
tion 3 presents a methodology to recommend dissim-
ilar communities, and Section 4 describes the details
of the experiment and evaluations. Finally, Section 5
concludes the paper.

2 Activating Communications in
SNS

2.1 Overview of a SNS
Most SNSes provide a collection of communication
tools which encourage the users to communicate, e.g.,
messaging, chat, blogging, communities, etc. SNSes
are different from existing communication support
systems such as BBS innon-anonymity, so commu-
nications in SNSes are believed to be more reliable
even if a user communicates with unknown users as
shown in Figure 1.

In ordinary SNSes, this non-anonymity is guaran-
teed by forming a social network. A general social
network is constructed by social relationships in the
real world, but the users in SNSes sometimes list un-
known users so that social networks in SNSes cannot
be equivalent or sub graphs of the social network in
the real world. This means that a user does not al-
ways know well about the user’sbuddiesin the SNS
compared to the friends in the real world.

By utilizing non-anonymity of the services, reli-
able communities are provided to communicate about

specific topics, e.g., hobbies, jobs, fashion, politics,
etc. In the community, a user can discuss the topic
or obtain information related to the topic in which the
user is interested. Thus, users in SNSes can communi-
cate not only with known familiar users, but also with
unknown users who have the same interest in the same
service.

2.2 Issues of Activating Communications in
Existing SNSes

SNSes provide varieties of communication support
methods for enabling the users to communicate for
various purposes. However, current services cannot
provide any means to activate communications drasti-
cally.

First, email, messaging, and chat are provided to
communicate with limited users, particularly friends.
When a user wants to communicate with other users,
the user should find them by other ways such as find-
ing a user in the directory. Thus, these methods can
activate between fixed users, but cannot activate com-
munications among the users who do not have di-
rect relations. Secondly, blogging is provided to pub-
lish the users’ opinions or comments. When a user
searches a specific topic or follows links of blogs,
the user can refer new information so that commu-
nications in SNSes are possible to be varied. How-
ever, such actions of the users are necessary to acti-
vate communications on the blogs so that activating
halfhearted users is difficult. Lastly, communities are
provided to communicate about specific topics with
several kinds of the users. Thus, the members of a
community can discuss with many users and can get
new information, which relates to the users’ interests.
If all of the communities in SNS is thriving and all of
the users joins some of them, communities are pos-
sible to encourage the users to communicate actively.
However, activity of a community is different accord-
ing to the nature of the community and is varied with
time. In addition, not all the users join thriving com-
munities or alter participated communities for main-
taining their activities.

Therefore, only providing messaging, chat, blog-
ging, or communities is considered insufficient to acti-
vate communications in SNS, especially for not active
users.

2.3 Recommending Communities
To activate communications in a SNS, recommend-
ing communities to the users is considered one of ef-
fective methods. The users who refer recommended
communities may join some of them, so that recom-
mending communities is expected to encourage the
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users to change their habits or behaviors fundamen-
tally.

The methods of recommending communities can
be considered to be categorized into the following
three means from a user’s point of view.

2.3.1 Recommending Popular Communities

Recommending popular communities, i.e., thriving or
huge communities, to users is effective especially for
halfhearted users, because the users are expected to
get interested in such communities where many users
communicate or many messages are exchanged. Thus,
popular communities will help to give new perspec-
tives to the users.

However, users do not always get interested in
popular communities. On the contrary, they some-
times get interested inminor communities, which do
not have many users and exchanges of information.
Therefore, recommending only popular communities
is not enough to activate communications fundamen-
tally in a SNS.

2.3.2 Recommending Similar Communities

Communities which are similar to the communities a
user has already joined can be candidates for a part
of the communities in which the user may get inter-
ested. Spertus et al. [4] propose multiple methods to
measure a similarity between different communities
in Orkut. The concept of these methods is similar to
collaborative filtering approaches [8, 9, 10], which fo-
cus on the common users in the same resource. In
addition, content-based filtering techniques [5, 6, 7]
are also useful for identifying similar communities by
applying to the sentences of the threads and the out-
lines in a community. When a SNS provider realizes
those methods to the service, the users may be able to
find similar communities and are encouraged to join
them.

However, since such similar communities are
similar to the existing habits or behaviors of the users,
similar communities can affect only a part of their per-
spectives. Thus, fundamental change of them will take
long time so that activating communications drasti-
cally is difficult, which is considered to be required
for maintaining the service for a long time.

2.3.3 Recommending Dissimilar Communities

Recommending dissimilar communities to users, i.e.,
recommending communities that are not similar to the
communities the users have already joined, is consid-
ered effective to affect the users’ habits or behaviors
fundamentally. The users who are recommended dis-
similar communities will refer and join some of them.

Thus, dissimilar communities can be considered to
give new perspectives to the users, and to help to acti-
vate communications drastically.

However, since these communities do not relate to
the users’ interests, most of the recommended com-
munities are useless for the users. Therefore, deter-
mining what kind of dissimilar communities should
be recommended is difficult.

Note that almost of the popular communities a
user does not join tend to dissimilar communities for
the user. Hence, “dissimilar communities” include
“popular communities” in this paper.

3 Methodology for Recommending
Dissimilar Communities

3.1 Overview
As described in Section 2.3.3, recommending dissim-
ilar communities, which include popular communities
explained in Section 2.3.1, is effective to activate com-
munications fundamentally in a SNS. However, those
communities tend to be needless for the users, so rec-
ommending the communities that are dissimilar to the
users’ interests but may fascinate the users is neces-
sary.

Therefore, focusing on the activities of communi-
ties and relationships with the members of commu-
nities is proposed to utilize for determining appro-
priate dissimilar communities in this research. By
integrating both of them, various kinds of appropri-
ate dissimilar communities will be recommended to
the users. Figure 2 illustrates the overview of the
proposed methodology for recommending dissimilar
communities. The two methods are explained in de-
tails in the following sections.

3.2 Activities of Dissimilar Communities
As described in Section 2.3.1, popular communities
are considered useful to be recommended. A popu-
lar community is the community that has many users
or exchanges of information, so evaluating the num-
ber of members in the community or the number of
messages posted in the community can be criterion
for identifying them.

Several researchers have proposed the methods to
evaluate activity in the community [11, 12]. However,
the correlation between the value of measurements
and the users’ interests is not clear. In addition, the
reason of recommendation should be simple for the
users, so the complicated methods are not appropriate
especially for recommending dissimilar communities
that the users do not require explicitly. Therefore, ac-
cording to those researches, the following measure-
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Figure 2: Overview of the methodology

ments are proposed to utilize for recommending dis-
similar communities in this research.

• Number of members

The number of members in a community indi-
cates the number of users who are interested in
the topic of the community. Thus, the commu-
nity that has many users can be considered pop-
ular and versatile.

• Number of threads

The number of threads in a community indicates
the number of topics in it, so that the community
which has many threads can be considered to be
enough diverse to accept varieties of the users.

• Recent frequency of posting messages

The recent frequency of posting messages in the
community indicates the current activity of it.
The recent frequency, not the number of all the
threads, is significant in the communities that are
required to treat immediate or current affairs. In
this research, the frequency is calculated by the
duration of the latest 10 messages in the commu-
nity.

3.3 Relationships with Dissimilar Communi-
ties

In the real world, almost all the users communicate
with their acquaintances or friends, and obtain valu-

Friends of the user (1 hop)
Friends of friendsof the user (2 hops)

The User

Figure 3: Example of a social network

able or useful information through them. Conse-
quently, many of them recognize human relationships
are very important and who are the right people to get
such important information. In SNSes, the users list
their friends in the services, but those friends are not
equivalent to the friends in the real world as described
in 2.1. Thus, utilizing such relationships is possible
and effective not only for recommending information
to the users, which the users’ friends have, but also
for deepening mutual understandings between them,
which is not the scope of this research but is impor-
tant for activating communications.

Meanwhile, a user can recognize the users as
socially-related people who are located at most two
hops away from the user on a social network [13].
Thus, relationships of two hops on a social network
should be utilized for recommending dissimilar com-
munities. Figure 3 shows an example of two hops on
the network.

Accordingly, part of the communities a user’s
friends and friends of the friends join are recom-
mended to the user in this research, which is illus-
trated in Figure 2.

3.4 Features of Integrated Recommendation

By integrating both of the methods, i.e., utilizing ac-
tivities of communities and relationships with com-
munities, users can obtain various kinds of dissimilar
communities, which may affect the users’ habits or
behaviors. Furthermore, the reason why such com-
munities are recommended is easy to understand for
the users. In case of activities of communities, recom-

WSEAS TRANSACTIONS on 
INFORMATION SCIENCE & APPLICATIONS

Susumu Takeuchi, Masanori Akiyoshi, Norihisa Komoda

ISSN: 1790-0832
240

Issue 3, Volume 5, March 2008



mended communities have many users or interactions
so that the users can identify that those communities
are thriving. On the contrary, in case of relationships
with communities, recommended communities are the
communities the users’ friends join so that the users
can identify the necessity of those communities based
on the social relationships with them.

Therefore, integrated recommendation of the
methods would be able to recommend dissimilar com-
munities that are effective for activating communica-
tions fundamentally in SNS.

4 Experimental Results

4.1 Overview of the Experiment
For recommending dissimilar communities, the cor-
relation between users’ subjective judgments and the
characteristics of communities, which are described
in Section 3, should be unveiled to utilize two meth-
ods effectively. Thus, an experimental system has im-
plemented for performing an experiment to investi-
gate the correlation. This investigation requires real
users and communities, so 20 examinees were col-
lected from the users of mixi [14], which is one of
the largest SNSes in Japan.

The investigation is performed as follows:

1. Random 10 communities are selected from all of
the communities in mixi. If at least one of the
examinee’s friends or friends of friends joins in a
community of the selected communities, the sys-
tem selects communities again.

2. To investigate the relationships with dissimilar
communities, random 10 communities are se-
lected from the communities that at least one of
the examinee’s friends or friends of friends joins.
Comparing the results between the random se-
lected communities and these communities will
enable us to identify the features of utilizing so-
cial relationships.

3. For evaluating whether the measurements of ac-
tivities described in Section 3.2 are effective for
selecting popular communities, the values of the
three measurements are calculated for all of the
selected 20 communities.

4. The system presents each examinee a question-
naire form. Figure 4 shows an example of the
questionnaire form. The form consists of the
name of the selected communities and the fol-
lowing questions for each community. The list of
the communities is permuted at random to evalu-
ate impartially.

Name of a community
Interest (yes/no)Importance (5-grade)Unexpectedness(5-grade)

Figure 4: Example of a questionnaire form

• Interest in the community
For evaluating the necessity of selected
communities, the system asks the examinee
to choose “I’m getting interested” or “I’m
NOT getting interested” in the community.

• Importance of the community
Even if an examinee is getting interested in
some of the communities, the importance
of them is not the same. Thus, the system
asks the examinee about the importance of
the community by using 5-grade evalua-
tion. The value of 5 indicates the commu-
nity is most important for the examinee.

• Unexpectedness of the community
To activate communications, unexpected
but interesting communities should be rec-
ommended to the users. Thus, the system
asks the examinee about the unexpected-
ness of the community by using 5-grade
evaluation. The value of 5 indicates the
community is most unexpected for the ex-
aminee.
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Figure 5: Correlation between popular communities

4.2 Evaluations of Activities of Communities
In order to study how the three measurements for esti-
mating the activities of communities described in Sec-
tion 3.2 can apply to recommend dissimilar commu-
nities, the correlation between the importance of the
communities obtained by the questionnaires in the ex-
periment and the values of the measurements is eval-
uated as follows.

4.2.1 Overall Tendency of the Measurements

The top 30% popular communities are selected based
on the values of each measurement of activities for
grasping the overall tendency of the three measure-
ments. Accordingly, the correlation of the rate of in-
teresting and important communities for the popular
communities, which are identified by the results of the
questionnaires, and all the extracted communities is il-
lustrated in Figure 5.

As a result, about 60% of the popular communi-
ties are attractive and important for the users. There-
fore, valuable communities are considered to be se-
lected by utilizing the measurements of activities such
as the number of members, the number of threads, and
the recent frequency of posting messages.

4.2.2 Tendencies of Each Measurement

To estimate the tendencies of each measurement, the
correlations between the value of each measurement
and the rate or the amount of important communities
are evaluated.

First, Figure 6 shows the correlation between the
number of participated users in the communities and
the amount of important communities. In this eval-
uation, the 4 or 5 value of the importance of a com-
munity in the questionnaires, which means above av-

00.20.40.60.81

05101520253035

Rate of im
portant c
ommunit
ies

Rate of co
mmunitie
s

#members

#important communitiesRate of important communities

Figure 6: Correlation between the number of partici-
pated users and importance of communities

erage, is used for identifying the important communi-
ties. As shown in Figure 6, the communities that have
many users tend to be important. However, almost of
the important communities do not have so many users.

Secondly, Figure 7 depicts the correlation be-
tween the number of threads in the communities and
the amount of important communities. As shown in
the figure, the number of threads does not affect the
importance of the communities when the number of
threads exceeds a specific threshold.

Finally, Figure 8 shows the correlation between
the recent frequency of posting messages in the com-
munities and the amount of important communities.
As the frequency increases, the importance of the
communities increases. However, almost of the im-
portant communities do not have so many users as
well as the case of the number of participated users.

4.3 Evaluations of Relationships with Com-
munities

As described in Section 3.3, utilizing social relation-
ships of the users is considered effective for recom-
mending dissimilar communities. Therefore, in order
to study the features of utilizing relationships, differ-
ences of the importance of the recommended commu-
nities between the communities selected at random
and the communities selected based on the exami-
nees’ relationships are evaluated. The average val-
ues of the interest, importance, and unexpectedness
of the communities are shown in Figure 9. Moreover,
to estimate the effect of the degree of familiarity of
the users’ friends, we requested an additional ques-
tionnaire which includes the degree of familiarity for
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Figure 7: Correlation between the number of threads
and importance of communities

their friends by 5-grade (5 indicates a very close friend
for the user, while 1 indicates a friend whom the user
nothing but knows). Figure 10 illustrates the correla-
tion between the degree of familiarity and the rate of
interesting communities that are selected based on the
social relationships of the users.

As a result, the importance of the communities is
the almost same in all the three cases in Figure 9. The
unexpectedness of the communities also tends to high
in all the three cases. On the other hand, social dis-
tance of the examinees affects the interest of the com-
munities. They tend to get interested in the commu-
nities their friends join, rather than the random com-
munities as shown in Figure 9. In addition, they tend
to get interested in the communities theirclosefriends
join as shown in Figure 10.

Therefore, communities which are selected based
on a user’s social relationships tend to be unexpected,
i.e., dissimilar, and interesting communities. Further-
more, the degree of familiarity of the relationships of
their friends affects on the degree of interest of the
communities.

4.4 Discussions
As described in Section 4.2, the measurements de-
scribed in Section 3.2 can be considered to select pop-
ular communities effectively, and such communities
are attractive and important for the users. However,
almost of the important communities do not have high
values of the measurements. In addition, the commu-
nities which have high values of them tend to have
small values of unexpectedness. Thus, only utilizing
the activities of communities is not enough to activate
communications fundamentally in SNS.

00.20.40.60.81
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#posted messages / min

#important communitiesrate of important communities

Figure 8: Correlation between the recent frequency of
posting messages and importance of communities

Meanwhile, the evaluations of relationships de-
scribed in Section 4.3 unveiled that the communi-
ties the users’ friends join tend to be unexpected for
the users as well as the communities selected at ran-
dom. These communities are considered important for
activating communications fundamentally. Although
more than half of the recommend communities are
useless for the users, the recommendation system can
present the reason why these communities are recom-
mended so that the users will be able to estimate the
importance of communities easily based on the rela-
tionships with their friends and to deepen understand-
ings of their friends. In addition, since communities
that close friends of the users join tend to be attrac-
tive for the users, focusing on the degree of famil-
iarity of the users’ friends would be enable the sys-
tem to extract attractive dissimilar communities effi-
ciently. The degree of familiarity between the users
will be estimated by some criteria such as the num-
ber of communications between the users [15]. Thus,
utilizing social relationships is effective both for rec-
ommending dissimilar communities and for activating
communication environment in SNS.

Since these two methods have different effects,
integrating both of them is expected to select appropri-
ate dissimilar communities effectively. For example,
when a part of the communities, which are selected
based on the social relationships with the users, are
extremely inactive, a recommendation system should
exclude them. Therefore, the recommendation system
that implements both of two methods is considered to
realize fundamental activation of communications in
SNSes.
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5 Conclusion

In this paper, the necessity of activating communica-
tions in SNSes was described. Recommending dis-
similar communities can be one of the methodologies
to realize such activation. However, dissimilar com-
munities tend to useless for the users, so determin-
ing appropriate dissimilar communities is important.
Thus, the methodology that integrates the activities of
communities and the relationships with the communi-
ties was proposed.

By carrying out the experiment, the characteris-
tics of communities that are selected by the proposed
methods were unveiled. As a result, the activities of
communities are expected to select popular important
communities, and the relationships with communities

are expected to select unexpected dissimilar commu-
nities. Integrating both of two methods may enable
the recommendation system to select appropriate dis-
similar communities for the users.

However, the features of integration are not clear.
Therefore, further investigation will be required to re-
alize the integrated recommendation system.
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