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Abstract: Recommender systems have established mostly in e-commerce, whereas in 
companies or scientific institutions the recommendation of experts und possible colleagues has 
yet been discussed mostly theoretically. We propose a recommender system on the basis of 
Social Bookmarking Systems and Folksonomies, which may help to find communities of 
practice, where people share the same interests and support each other in their working or 
scientific field. The paper reports research in knowledge management and information retrieval, 
and therefore offers new insights and fields of studies in information science.   
Keywords: recommender system, social bookmarking, communities of practice, folksonomies 
Categories: M.5, M.7, H.3.3 

1 Introduction  

The Web 2.0 offers great innovative possibilities: By using 2.0 technologies, new 
behaviors and innovative collaboration methods can develop [Delic, 08]. Scientists 
and researchers can use these new ways to gain scientific knowledge, share it, offer 
their results and collaborate on Web 2.0 platforms. In scientific environments the term 
"Science 2.0" has established as a definition for new forms of communication. 
[Waltrop, 08] says that Science 2.0 isn’t anymore a "competition" between scientists 
but gets even more "collaboration". On the other hand [McAfee, 06] coined the term 
"Enterprise 2.0" which describes the use of Web 2.0 in companies "to make visible 
the practices and outputs of their knowledge workers" [McAfee, 06, p. 23].   

In the following we describe a current research project which aims at developing 
an expert recommender system, i.e. a software tool which recommends similar users 
based on same bookmarks and tags within Social Bookmarking Systems. This 
prototype should find possible colleagues for establishing Communities of Practice 
(CoPs). It’s the basis for further research to analyze how Web 2.0 applications can be 
used more effectively for scientific and business communication. An important part 
will be the evaluation of our system. Therefore the development of the tool is 
accompanied by a qualitative survey in which researchers report their attitude towards 
CoPs and Social Bookmarking. First results of this survey and exemplary user 
recommendations will be presented in section 3. 
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1.1 Communities of Practice (CoPs) 

It seems that beneath the recommendation of similar resources in a collaborative 
system the recommendation of similar or relevant users is far more important 
[Diederich, 06]. [Panke, 08] asked approximately 200 users about their tagging 
behaviour: Two-thirds of them use tags to socialize with other users. CoPs are groups 
of people, who have the same interests, change information and knowledge and 
cooperate with each other [Wenger, 00]. Three aspects are important: First, members 
of a CoP have a joint enterprise of what their community is about. Second, the 
community is built on mutual engagement, and third, the members produce a "shared 
repertoire of communal resources" such as language and tools. CoPs in companies 
and institutions can exist of division-intern or -extern members, members who work 
at the same location or on different places or even members, who don't belong to the 
same company. The important factor is that CoPs establish and organize themselves. 
CoP-members meet willingly and are not ordered by leadership because enforcement 
could lead to refusal of cooperation [Blair, 02]. That is the main difference between 
them and teams established by company managers [Wenger, Snyder, 00]. The modern 
web with its social networking systems or web-based tools like SBS may support the 
cooperation of CoP-colleagues. The "virtual meeting" cannot replace the face-to-face 
meeting of the members [Gust von Loh, 09]. But maybe the contact via internet is the 
first step to develop a CoP.  

1.2 Social Bookmarking Systems (SBS) and recommender systems 

SBS offer platforms, on which users could archive their references to have access to 
and manage them from any web-accessible device. Examples of SBS are BibSonomy, 
CiteULike and del.icio.us. Another important aspect of SBS is collaboration. The 
users’ bookmark lists are made public and can be used by any other participant of the 
platform. Every bookmark can be tagged by keywords. Users can tag bookmarks of 
others and help each other to organize their database. So SBS is not only an individual 
resource management system, it's a collaborative system, where community users act 
through combined resources. SBS exploit the main features of social networking. That 
is why companies nowadays embed SBS in their intern systems [John, 06]. 

Recommender systems make use of collaborative filtering, that means to restrain 
a quantity of information with the help of a user community: "Collaborative filtering 
simply means that people collaborate to help one another perform filtering by 
recording their reactions to documents they read" [Goldberg, 92]. This is based on the 
idea of a "referral chain", i.e. a user requires on his relations and contacts to get 
relevant information or find an expert to solve a problem. [Kautz, 97] alludes to a 
great advantage of collaborative filtering systems: "A user is only aware of a portion 
of the social network to which he or she belongs. By instantiating the larger 
community, the user can discover connections to people and information that would 
otherwise lay hidden over the horizon." In information retrieval we use the tripartite 
structure of terms, resources and users to filter information. The principle herewith is: 
"Co-occurrence means similarity." Collaborative filtering systems are often used in e-
commerce, for example in the online catalogue Amazon (user similarity based on 
similar resources). 
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A folksonomy [Peters, 09] is a set of user-generated keywords, called tags, in a 
collaborative information system. Folksonomy-based filter- or recommender-systems 
are able to suggest two kinds of information: "Recommendation systems may, in 
general, suggest either people or items" [John, 06]. The recommended resources are 
generated with similarity measures and clustering methods [Shardanand, 95].   

2 Establishing CoPs based on SBS 

The question is: How can the process of establishing CoPs be supported and initiated? 
How can companies and institutions advise their colleagues to each other without 
enforcing their cooperation? [Wenger, 2000, p. 144] claims: "The task is to identify 
such groups and help them come together as communities of practice." Collaborative 
information systems with their inherent networking structure [Peters, 09], such as 
SBS and folksonomies, are able to visualize CoPs and make the sharing of knowledge 
more effective. The claim to get relevant information is now: "More like me!" – find 
users, who are similar to me so that I may get relevant information from them. We 
suppose, that users are similar to each other when they use equal or similar tags for 
indexing a resource ("thematic linkage"), or when they index, edit and save the same 
resources ("bibliographic coupling") [Kessler, 63].  

So far there are a few empirical studies, which examine the adoption of 
recommender systems based on folksonomies and their advantage in information 
retrieval and knowledge management. It should be mentioned the study by [Jäschke, 
07], which analyzes the effect of recommended search-tags on retrieval efforts (based 
on BibSonomy and the music recommendation system Last.fm).  

2.1 Method 

We first chose the SBS CiteULike to develop an expert recommender system which 
analyzes the tripartite relation between users, tags and bookmarks. As we cooperate 
with the Forschungszentrum Jülich (FZJ), whose scientists helped us setting a 
relevant database, we chose a set of 45 relevant journals of solid-state physics 
(bookmarked between 2004 till 2008). Physicists don’t use SBS more often than other 
scientists, but they are used to bibliography reference systems like JabRef. This was 
one relevant aspect for us, as the physicists will evaluate our recommender tool.  

The first step to recommend users is to measure the similarity using one of the 
common coefficients Dice, Cosine or Jaccard-Sneath, which calculate the similarity 
between one user and the other users of a SBS. Using the Dice coefficient [Dice, 45] 
for example, Di and Dj are users, a the number of bookmarks (or of tags) of user Di, b 
the number of bookmarks (or of tags) of user Dj and g the number of bookmarks (or 
of tags) which both users applied:  

 
As we suppose an elaborated method and not the k-nearest-neighbour algorithm, 

the second step is to calculate the coincidence of the users and transfer the results into 
a cluster structure applying the single-link-, complete-link- or group-average-link-
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method [Knautz, 10]. In this way we gain similar users who can be recommended to 
each other in order to establish a user-community, a possibly first step to build a CoP.  

After the implementation of the recommender system an evaluation, which 
focuses on the quality of the system, will follow. Thus, we send a survey to FZJ-
employees, which got us a first impression of the handling and understanding of SBS 
and CoPs. The same participants will also evaluate our recommender tool. 

3 Results 

3.1 Use of SBS and CoPs in Science 

The survey sent to 363 employees yields to following results: 43 employees (25 till 62 
years old) attended the survey, which is 11,85 %. The questions to SBS showed 
appalling, but also revealing results: Only one participant really uses one SBS 
(del.icio.us). We also asked why they use/don't use SBS. One answer was: "For me, 
search engines, normal bookmarks and literature databases like JabRef work fine.” It 
seems that several systems for information management and retrieval have established 
and the new services have difficulty to convince users of their advantage. 7 
respondents thought that SBS are "less important", 14 that they are "not important".  

2 out of 27 said that they work in a CoP. One CoP was founded through "contact 
through a conferences or a colleague", the other one "through connections by people 
formerly working at the same institute." This shows us, that CoPs, although not 
common between researchers, have found their way into scientific work. 8 % out of 
25 said, that CoPs and working groups could facilitate their work well, 16 % said that 
they could. We also asked if SBS could help to socialize with other colleagues and 
researchers and to establish working groups, which 4 out of 12 answered with "yes". 
One comment was that the "communication is made easier." 10 out of 28 thought a 
recommendation system that proposes scientists with same interests for possible 
cooperation could be helpful. Comments on this questions show, that most 
participants prefer the personal contact as the most important factor for cooperation. 
But a "serious structured" recommendation system could support the work, 
"especially for younger scientists." 

3.2 Clustering Experts 

In the SBS CiteULike there were 1,006 users and 2,861 bookmarks for our database.   
We forgo an aggregation of both similarity values (user-bookmarks and user-tags) in 
order to better recognize the different users who would be recommended by the 
system based on the different calculations. Users who have put only one bookmark 
into the SBS were left out of calculation because they would show improper results, 
i.e. the similarity between them and other users would be calculated very high. To 
visualize our results and gain recommendation candidates we built up clusters. Figure 
1a shows the resulting cluster (with a threshold of 0.1) for the user 
"michaelbussmann" based on similar bookmarks. It can be seen that this user belongs 
to a group, where the users "Kricki", "bennorem" and "junjunxu" show the strongest 
similarity (shown by the thickness of the edges between the users). In figure 1b the 
complete-link cluster for user "michaelbussmann" based on tags (threshold set on 0.1) 
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is displayed. It is obvious that both generated clusters show great differences in the 
recommended users. Users who were recommended because they put the same 
bookmarks into the SBS do not appear in the cluster based on tag similarity, and 
conversely users with similar tag-behaviour often have not indexed the same 
bookmarks. It is striking that some users seem to be "tired of tagging", i.e. they often 
use one tag, which makes it difficult to calculate similarities based on tags. 
 

 
Figures 1a/b: Complete-link cluster based on similar bookmarks (left) and based on 

tags (right) for the user "michaelbussmann", threshold = 0.1, similarity measure: 
Dice, source: CiteULike 

4 Conclusion and future work 

Using users-tags-resources relations as in SBS for analyzing similarities provide a lot 
of opportunities for establishing CoPs and improve cooperation and socialisation of 
members. Yet, our survey confirms results of other studies [Bernius, 09] that usage 
ratio of SBS in Science 2.0 is rather rare. Enterprises 2.0 show a different picture [Lai, 
08] and can document slightly higher usage statistics. For proper expert 
recommendations as well as establishment and support of CoPs more intensive user 
activity in SBS is necessary and will bring better results.  

To forego the lack of user activity we will use the publications and references of 
our interviewees as basis for similarity calculations. The interviewees become 
"simulated users" as we assume that they have entered their own publications and 
references into the SBS. Resulting recommendations will suggest our interviewees 
"real users" of the SBS. Evaluation of the recommender system will follow via half-
standardized interviews with the FZJ researchers. 

Still open to research are analysis of threshold values for cluster-size regulations 
and the implementation of weighted similarity relations. The roles of concepts like 
"centrality", "betweeness" and "degree" [Wasserman, 94] and their representation in 
CoPs have not yet been discussed as well. Furthermore there is to be discussed the 
conditions to build a real CoP and how the members should cooperate to make their 
group work effectively.   
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