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Abstract: In today’s information environments, tagging is widely used to provide in-
formation about arbitrary types of digital resources. This information is created by end
users with different motivations and for different kinds of purposes. When aiming to
support users in the tagging process, these differences play an important role. This pa-
per discusses several approaches to generate tag recommendations, and a prototypical
recommender system for the social resource sharing platform ALOE will be presented.
This interactive system allows users to control the generation of the recommendations
by selecting the sources to be used as well as their impact. The component was intro-
duced at DFKI, and a first evaluation showed that the recommender component was
considered as helpful by a majority of users.
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1 Introduction

With the advent of the Web 2.0 social resource sharing platforms arose which
allow their users to easily organize and share content. Well-known examples of
such platforms are flickr! for photos and del.icio.us? for bookmarks.

In order to organize content for future search, navigation and filtering the
users of such platforms assign tags (i.e., freely chosen keywords) to the resources
in the system. As pointed out in [Golder and Huberman 2005], collaborative
tagging is most useful when there is nobody in the “librarian” role or if there
is just too much content for a single authority to classify. For the web, where
collaborative tagging has grown popular in the recent years, both cases apply.
Providing tag recommendations in such scenarios not only has the potential to
supporting users in the tagging process, it can also help to reduce undesired
noise in the folksonomy.

In this paper, we present an interactive approach to generate tag recommen-
dations using different kinds of sources. The approach allows users to influence
the tag recommendation process by offering them to choose from different sources

! http:/ /www.flickr.com/
% http://del.icio.us/
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and services to calculate the tag recommendations. Thus, it provides the possi-
bility to adapt the recommendation outcome to the users’ current needs.

The paper is structured as follows: section 2 describes the functions of tags,
motivations for users to annotate tags as well as the resulting implications for
tag recommenders. In section 3 we describe different sources for tag recommen-
dations as well as criteria to measure the quality of tag recommendations. A
prototypical implementation of a multi source tag recommender for the ALOE
system as well as a short evaluation will be depicted in section 4. We then sum-
marize our results and give an outlook on future work.

2 Why are people using tags?

Tagging is used in a variety of scenarios, and people tag for very different reasons.
To understand how tag recommendations can help users in the tagging process,
an understanding is required about what kinds of tags exist and what motivates
people to tag.

2.1 Functions of tags

Tags can convey information about potentially any facet of a resource. This con-
cerns information about the content and creation of a resource, about the way it
should be or was used, etc. In [Golder and Huberman 2005], the following kinds
of tags for resources are identified: identifying what (or who) it is about, identi-
fying what it is, identifying who owns it, identifying qualities or characteristics,
self reference, and task organizing.

Each of these purposes requires different kinds of tag recommendations, gen-
erated by using different kinds of sources. E.g., the content of a resource can
be used to identify entities in a resource and thus to suggest keywords that de-
scribe what or who it is about, whereas it makes almost no sense to use such
information for task organizing or to identify qualities or characteristics.

2.2 What motivates people to tag?

As we have shown, people use tags for different purposes. But not only the
purposes of tags have to be considered. The motivation of users to tag resources
also has to be considered. Marlow et al. identified the following criteria: future
retrieval, contribution and sharing, attract attention, play and competition, self
presentation, and opinion expression [Marlow et al. 2006].

It is obvious that different kinds of tag recommendations should be offered
for different kinds of motivations. Whereas tag recommendations derived from
the analysis of the resource content will be useful in most cases, they won’t be
helpful when users want to express their opinions. The way existing tags should
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be taken into account also depends on the users’ motivations. E.g., support for
users that want to attract attention should take into account existing, popular
tags from the whole system, whereas mainly the tagger’s existing tags should be
taken into account to support future retrieval or self presentation.

2.3 Implications for tag recommenders

We have seen that the way tag recommendations should be generated strongly
depends on what kind of tag shall be used and for which reason. Thus, a one-size-
fits-all solution is not adequate. It should be possible to adapt a recommender
system to a variety of usage scenarios. As it is rather unlikely that the recom-
mender knows in advance about what characterizes the current scenario, the user
should have the possibility to decide which sources to use for recommendations,
to determine the impact the different sources should have, and to decide whether
the recommended tags should be restricted to a certain vocabulary, e.g., the user’s
own tags or the tags already existing in a system.

As a recommender component with that many features might become very
complex and requires some knowledge and expertise about how recommendations
are generated, it might not necessarily be useful to provide it to arbitrary end
users in any kind of tagging system. Yet, it might be very useful to provide it
to a restricted group of users, or to a community manager or admin to specify
values that best correspond to the characteristics of the community and content
in the according system. These settings can then be used for a reduced version
of the tag recommender with less complex interaction possibilities that can be
made available for all end users.

3 Generating recommendations

A variety of sources can be used to generate tag recommendations. This not only
concerns the content of a resource, but also existing metadata, information about
usage contexts, etc. After examining by which means tag recommendations can
be created, we will then discuss what constitutes good tag recommendations.

3.1 Available sources for tag recommendations

As shown in Figure 1, one can distinguish four different knowledge sources that
can have an impact on the generation of tag recommendations: the tagging
user, the system providing the tagging facility, the resource to be tagged and
background knowledge. In the following, each of these knowledge sources will be
examined briefly.

First, information from and about the user who wants to tag a resource can
be taken into account. This includes the tags already used, tags used by the user’s
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Figure 1: Potential sources for tag recommendations [Kockler 2008]

contacts, information that can be drawn from the user’s profile (e.g., containing
information about interests), and information about the current context of the
user (e.g., gathered with user observation components).

Secondly, the system for which the recommendations shall be provided can
play an important role. In case such a system uses certain tagging conventions
(e.g., multi-word terms can be used as tags using quotation mechanisms), this has
to be taken into account. Furthermore, information about popular tags can be
used as a source, and social network analysis can provide additional information
about the users of the system (e.g., identifying them as hubs or authorities) that
can be used to estimate the quality of existing contributions.

Thirdly, the resource itself can be examined. Using techniques from the fields
of Information Extraction and Natural Language Processing, information about
the content of the resource (e.g., concepts such as topics, people or organizations)
can be derived. Furthermore, existing tags and additional metadata about the
resource (e.g., containing information about the context of use) can be taken
into account.

Last but not least, a tag recommender can make use of background knowledge
in the form of thesauri, ontologies or folksonomies. Such information can be used,
e.g., to find similar or related tags in the recommendation process.

3.2 Quality of tag recommendations

As argued in section 2, the reason tags are used strongly depends on a user’s
motivation and the context of use. Thus, the quality of tag recommendations
also depends on these factors. E.g., a recommendation might be very useful to
describe the topic of a resource, but almost useless when users want to express
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their relations to the resource. In this case, existing tags already used in such a
context would be helpful. Nevertheless, we would always consider a tag recom-
mendation as bad when it does not provide valuable information for any kind of
usage scenario, e.g., if a tag was recommended that is not related to the resource.

When existing tags will be recommended, one also has to consider what is
sometimes denoted as the echo chamber effect [Jamieson and Cappella 2008].
This effect turns up when popular tags from the head of the long tail of tags
(see [Anderson 2006, Barnett 2006]) will be recommended very often, thus caus-
ing that the respective tags become even more popular. On the one hand, this
can be considered as positive, as the usage of the same tags for resources fosters
that more potentially relevant resources can be found when searching for the
respective tag (positive impact on recall). On the other hand, the usage of a
diversity of tags allows for more subtle distinctions (positive impact on preci-
sion). Marlow et al. therefore distinguish blind tagging where a user does not see
the tags which have been assigned to the same resource by other users, viewable
tagging where users can see these tags, and suggestive tagging, where the system
suggests possible tags to the user [Marlow et al. 2006].

4 Multi source tag recommendations in ALOE

Before presenting the prototypical realization of the multi source tag recom-
mender, we will first introduce the ALOE system in which it was embedded. We
will conclude this chapter with the results of a first evaluation.

4.1 The ALOE platform

ALOE? is a social media sharing platform currently being developed at the
Knowledge Management Department of DFKI*. ALOE offers possibilities to
share digital resources and arbitrary information about them. It provides a rich
user interface and allows access to data and functionalities via a Web service
API. ALOE allows to upload and share arbitrary types of digital resources,
and to share and organize bookmarks. It also provides common social media
functionalities such as tagging, rating, and commenting, groups can be initiated,
users can communicate with each other, etc. See [Memmel and Schirru 2007] for
more details about functionalities, use cases and the system architecture.

4.2 The multi source tag recommender

The interface of the prototypical implementation of the multi source tag recom-
mender is shown in Figure 2. First, users have to enter the URL of the resource
3 see http://aloe-project.de/

4 funding for the development within the project CoMet (see http://www.dfki.
uni-k1l.de/comet/) was provided by the “Stiftung Rheinland-Pfalz fir Innovation”
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they want to tag. Using the Recommender Mixing Desk, users can choose the
source from which the recommendations shall be derived. Available sources are
the content of the resource, metadata about the resource that has been pub-
lished in ALOE (this concerns the usual ALOE metadata as well as external
metadata sets such as FM-XML from KMi, OU that is associated with pub-
lic FM replays published in ALOE), the usage context of the resource that has
been gathered with selected user observation components developed at DFKI
(see [Kiesel et al. 2008] for more details), and existing tags for the resource from
different sources.

By using the sliders, users can decide which impact each source will have in
the tag recommendation process. In the box below, the information extraction
services which shall be used to extract the entities that appear in the considered
resource can be selected. Services that can be used here are Semager®, Yahoo!S,
TagTheNet” and ALOA®. Stemming can optionally be applied to the keywords
that have been determined that way. If existing tags shall be used, users can
select tags of the resource in ALOE, tags that the user’s contacts have used, and
the tags which have been assigned to the resource in del.icio.us. The third box
on the page allows to specify for each selected source whether related tags shall
be taken into account to generate the tag recommendations. If this is the case
then also the services which have to be used to determine related tags have to be
specified. Available services are: Semager, Yahoo!, WordNet?, MobyThesaurus!?
and Watson'!.

After choosing sources and services, the generation of a recommendation
cloud can be initiated. The size of the tags in the cloud corresponds to the rele-
vance that has been determined for the respective tag. Tags in the recommenda-
tion cloud can be restricted to tags from the users themselves, their contacts, or
tags in ALOE by applying different filters. In the bottom of the page, the results
for each different source are shown to provide information about the impact they
had.

4.3 A first evaluation and results

In a first evaluation at DFKI, 15 users were asked to try out the recommender
with three specified resources as well as with arbitrary resources they could
choose freely. They then had to fill out a questionnaire to provide feedback. 10
users were already familiar with tagging, mainly using it for “future retrieval”

® http://www.semager.de/api/textcloud
5 http://developer.yahoo.com/search/content/V1/termExtraction.html
" http://www.tagthe.net/
& http://eiche.informatik.rwth-aachen.de:3333/ALOAInterface/index.jsp
9 http://wordnet.princeton.edu/

19 http:/ /www.mobysaurus.com/

" http://watson.kmi.open.ac.uk/WS_and_APT.html
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Figure 2: A screenshot of the multi source tag recommender interface

and “contribution and sharing”. Figure 3 shows that the vast majority of users
considered the recommendations as meaningful and helpful. Furthermore, the
evaluation showed that the selection of sources as well as information extraction
services has a huge impact on the user’s satisfaction with the recommended tags.

5 Summary and future work

Supporting users in the tag generation process requires an understanding of the
nature of tags as well as the users’ motivations to tag a resource. Thus, a respec-
tive recommender component must be adaptable to different usage scenarios. We
therefore suggested a tag recommender that allows users to select the sources
as well as the impact of these source for the recommendation process. A first
protoype of the system was developed as part of the ALOE system, and a first
evaluation showed that the recommendations were considered as meaningful and
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Figure 3: Evaluation results for the quality of recommended tags

helpful by a majority of users. In the future, we plan to use the full version with
all interaction possibilities mainly as a tool for experts within ALOE. Meaningful
settings that correspond to the charateristics of users, resources, tags, and ad-
ditional metadata can thus be determined and used for a reduced version of the
tag recommender with less complex interaction possibilities that will be made
available for all end users of the system.
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