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ABSTRACT
This poster describes our study of user-induced hyperlinks
found in folksonomies using association rule mining algo-
rithms. We compare these induced hyperlinks with existing
hyperlinks found among the same set of documents. Our
experiments show that user-induced hyperlinks are very dif-
ferent in nature from existing hyperlinks. They tend to con-
nect documents from different domains and documents that
are highly related to each other as judged by the similarity
between the tags assigned to them. Our study suggests that
user-induced hyperlinks in collaborative tagging systems are
very valuable in complementing the existing link structure
on the Web to help users navigate between highly related
Web documents.

Categories and Subject Descriptors
H.5.3 [Group and Organization Interfaces]: Web-based
interaction; H.5.4 [Hypertext/Hypermedia]: User issues

General Terms
Experimentation, Human Factors
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1. DESCRIPTION OF THE POSTER
Hyperlinks are probably the most important elements on

the Web, as their existence is the reason why the Web is a
web: they allow users to jump from one hypertext document
to another one, making navigation through the Web possi-
ble. Hyperlinks are in general embedded in documents. This
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means that very often only the author of a hypertext docu-
ment can decide to which other documents this one can link
to. While the authors’ decision may be necessary when hy-
perlinks are created for navigation within a particular Web
site, it is conceivable that such author-created hyperlinks
may not be adequate from the perspective of the readers.
For example, the author may not be aware of some Web
documents that are highly relevant, and thus fail to create
hyperlinks to them. It may also because that some highly
relevant documents are created by rivals of the author and
they may be competing to attract more readers. In this case
a hyperlink between these documents are not likely to exist.

The recent years saw a surge of user-contributed content
on the Web. In particular, descriptive keywords, commonly
known as tags, are extensively used by users to organise and
share online resources [3]. In social bookmarking sites such
as Delicious, Web users maintain a collection of documents
(Web pages identified by their URLs) that are categorised by
their chosen tags. In general, two documents that are in the
collection of the same group of users or that are assigned a
similar set of tags can be considered as related to each other.
From the perspective of hyperlinking, two such documents
should be linked to each other such that Web users access-
ing the first one can be directed to the second one, and vice
versa. This lead to some interesting research questions re-
garding collaborative tagging: (1) Are documents interested
by the same group of users or assigned similar tags linked to
one and other? (2) How different are the relations between
documents induced by the collective user behaviour (user-
induced hyperlinks) and the existing hyperlinks between the
same set of documents?

This poster describes our study of using association rule
mining [1] to discover user-induced hyperlinks in collabora-
tive tagging systems and of comparing these user-induced
hyperlinks with existing hyperlinks. We conduct our ex-
periments using a large data set collected from Delicious,
comprising of over 1 million users who have assigned over
800,000 tags to over 100,000 documents. The experiments
reveal several interesting facts. Firstly, the majority of user-
induced hyperlinks are not existing hyperlinks (an overlap
of about only 10%). Secondly, very few of user-induced hy-
perlinks connect documents from the same domain, while
a much larger proportion of existing hyperlinks do. This
suggests that user-induced hyperlinks are more likely to di-
rect users to new information. This is further confirmed by
the finding that documents connected by user-induced hy-
perlinks are much more similar in the topics they address
than those connected by existing hyperlinks. This maybe



due to the fact that many existing hyperlinks are for navi-
gation purposes. We find that even many user-induced hy-
perlinks that connect documents from the same domain are
not existing hyperlinks. This shows that clearly there is a
gap between the perspective of the authors and that of the
readers of the Web.

Implicit links having a nature similar to those mentioned
in this poster are discussed in the literature. For exam-
ple, Xue et al. [5] propose to mine query logs to discover
implicit links between pages within a Web site. Shen et
al. [4] propose to generate implicit links from search engine
query logs for the purpose of classifying Web documents.
However, no prior studies focus on discovering implicit links
in folksonomies, which contain rich information about user
preferences, user interests and document similarity. There
are also very few comparative studies that look into the dif-
ferences between implicit or induced hyperlinks and existing
hyperlinks. Our work thus makes some important contribu-
tion in understanding the gap between authors and readers
on the Web.

It would be worthwhile to consider something like an open
hypermedia system [2] backed by collaborative tagging sys-
tems. Links between different Web documents are induced
from the collective behaviour of the users, and are main-
tained externally with respect to the documents involved.
These links represent the perspective of the users on how
documents on the Web should be linked to each other. Given
the tags assigned on these documents, it is also possible to
give semantics to these induced links. For example, when
we apply the technique on URLs all assigned the tag cook-

ing, induced links between these URLs can be described by
the tag, giving the users an idea of why these documents
should be linked. In the future, we plan to compare user-
induced links in collaborative tagging systems with implicit
links discovered in Web logs or query logs.

2. REFERENCES
[1] R. Agrawal, T. Imieliński, and A. Swami. Mining
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