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ABSTRACT
A social network can become bases for information infrastructure in the future. It is important to extract social networks that are not biased. Providing a simple means for
users to register their social relation is also important. We
propose a method that combines various approaches to extract social networks. Especially, three kinds of networks are
extracted; user-registered Know link network, Web-mined
Web link network, and face-to-face Touch link network. In
this paper, the combination of social network extraction for
communities is described, and the analysis on the extracted
social networks is shown.

Categories and Subject Descriptors
H.4.m [Information Systems]: Miscellaneous; D.2 [Software]: Software Engineering

General Terms
Algorithms, Experimentation
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1.

INTRODUCTION

This paper presents an integrated method for social network extraction. Social networks play important roles in
our daily lives. Our lives are enormously inﬂuenced by social networks without our knowledge of the implications,
and there are many applications using social networks [6].
In the context of the Semantic Web, social networks are crucial to realize a web of trust, which enables the estimation
of information credibility and trustworthiness [2]. Ontology
construction is also related to a social network [4]. Also in
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studies on computer-mediated communication, social networks have been examined with keen interest.
Social networking services (SNSs) have become popular.
Friendster and Orkut are among the earliest and most successful SNSs. An interesting point of SNSs is that a user can
see not only others’ personal attributes (e.g., name and aﬃliation, hobby) but also social networks (acquaintance lists).
Acquaintance lists reveal information about users’ personalities. On the other hand, acquaintance lists are proof that
acquaintances can track activity within the SNS. We can
expect that the purview of acquaintances restrict deviant
behavior within a community (e.g., assume a false name,
abusive language). An SNS that manages and stores social
networks can become a base of information infrastructure
in the future. Social networks should reﬂect actual social
networks in that community and should be unbiased if we
use SNS as an information infrastructure of one community.
There are several ways to obtain social networks: FOAF
(Friend-of-a- Friend) is a vocabulary to describe information
on a person and the relation to others. Both SNS data and
FOAF data is created by users themselves. On the other
hand, automatic detection of relation is also possible from
various sources of online information such as e-mail archives,
schedule data, and Web citation information [1]. There is
another stream of work to obtain social networks; observing
persons’ behaviors in ubiquitous and wearable devices [5].
Whichever method we will take for obtaining a social network, it suﬀers from some degree of ﬂaws: For example,
SNSs data and FOAF data, which is based on self-report
survey, suﬀers from data bias and sparsity. Automatically
obtained network, e.g., Web-mined social network, brings
us a good view of prominent persons, but does not work
well for novices, students, and other ”normal” people. Social networks observed using wearable devices is constrained
by device-speciﬁc characteristics; it may have detection errors, limitation of detection scopes, and the bias of usage by
users.
This paper describes our attempt to combine three ways
to extract social networks and analyzes obtained social networks.

2.

INTEGRATION OF SOCIAL NETWORK
EXTRACTION

Figure 1 shows our model to extract and combine social
networks. We take three approaches: (1) The ﬁrst is based
on web mining techniques. It can create initial networks
automatically from available web information. (2) The second is based on real-world user interaction (e.g. face-to-face
communication) in communities. It extracts social network
with capturing user interactions. (3) The last is based on
user interaction on the Web system, similarly as in SNSs.
Users can describe own social network by themselves.

579 authors (including co-authors). About 500 participants
joined that conference.
One of the interesting ﬁndings through our analysis is:
Figure 3 shows the number of Web hit (by putting a person’s
name to a search engine) versus the number of three kinds of
links. The more authoritative people (with lots of hit count)
tend to have more number of Web links. While the most
authoritative people do not use Knows links the most; active
middle-authoritative users use the most. They may know
well about the community, and feel interesting. Touch links
are used by the less authoritative users more; especially, the
persons with the same level of authoritativeness are likely
to have meets link. It is natural because persons who have
fewer acquaintances want more acquaintances, and people
are likely to meets people with the same social level.

Figure 3: Ratio of Link Users
Figure 1: Illustration of the integrated method for
social network extraction.

We implement this model for community support system
which targets an academic conference. We apply Web mining techniques using a search engine [3] to extract Web links
(1). We settle information kiosks at the conference site, and
deliver name cards (IC cards) for participants. When users
put their IC cards at an information kiosk, we regard them
as connected by Touch links (2). Users can build own acquaintance lists. We regard the registered acquaintances as
connected by Know links (3).
Figure 2 is a screenshot of our system. When two users
put name cards on an information kiosk, they can see a
social network including the two.

’Know-Link’ means users who have undirected Know link and
’Add Know-Link’ means users who added Know link.

4. CONCLUSIONS
In this paper, we proposed an integrated method to extract social networks and implemented it to the conference
support system. It can realize extraction of social networks
that are not biased and provide a simple means to register social networks for users. It is important to promote
communication and discussion among community members.
Future works include improvement of network integration
and advanced applications.
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