
11

Tag Recommendations 
in 

Theory and Practice

Andreas Hotho, University of Kassel



2

Knowledge and Data Engineering
Knowledge and Data Engineering Group
at the University of Kassel
to knowledge management data engineering
by jaeschke and 1 other person on 2006-01-27 10:39:07
edit delete  |  

Research and Topic Tag Cloud

Trend detection

Tag Recommender

Spam

LogSonomies

Semantic

Ranking

Graph Structures

Tag Similarity Community detection

Ontology Learning

Information Retrieval

Data MiningSemantic Web

Social Network 
Analysis

Statistical Physics

Web 2.0

Machine Learning



3

Agenda

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3

 0.35

0.4

 0  2  4  6  8  10  12  14

ra
nk

month

"blog"
"css"

"design"
"linux"

"music"
"news"

"programming"
"software"

"web"

BibSonomy – a social bookmark and 
publication sharing system

Tag Recommendation

Discovery Challenge

Click Log

Online Recommender Evaluation

Personalized Ranking

Summary and Outlook



4

Our system: BibSonomy

Bibsonomy
for sharing bookmarks,
for managing publication lists

for researchers,
for research groups,
for projects, ... 

http://www.bibsonomy.org
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Posting a new bookmark/publication:
Tags can be choosen arbitrarily
No predefined catchword catalogues.
Information Extraction supports easy 
posting of publications.
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A user page
entries are ordered by date
tag cloud is ordered alphabetically
size of tag indicates its frequency
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Folksonomies allow users 

to assign tags 

to resources.

Folksonomies

A folksonomy is a tuple F := (U, T, R, Y, ≺) where
U, T, and R are finite sets, whose elements are called users, tags and resources,
Y ⊆ U × T × R, called set of tag assignments,
≺ ⊆ U × T × T is a user-specific sub-tag/super-tag relation.

The personomy Pu of user u is the restriction of F to  u.
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with Leandro Marinho, Lars Schmidt-

Thieme, University of Hildesheim
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Personalized Tag Recommendation
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Personalized Tag Recommendation
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Personalized Tag Recommendation

Collaborative Filtering

m users and n objects
user profiles are represented in a user-object matrix

reduction to two 2-dim projections                  or
the k-neighborhood Nu

k of a user u is one of the projections
set of n recommended tags for a given user u and a resource r
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Personalized Tag Recommendation

Datasets

Pruning the graph based on the post degree (compute the
p-core at level k, cf. Batagelj and Zaversnik 2002)

Characteristics of the p-cores at level k.
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Personalized Tag Recommendation

Results delicious: Recall p–post-core at level 10
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Personalized Tag Recommendation

Results delicious: 10-post core precision/recall plot
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Personalized Tag Recommendation

Results LastFM
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Personalized Tag Recommendation

Results Bibsonomy: Precision for p-core at level 5
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Discovery Challenge @ ECML 
PKDD 2008

• Website: http://www.kde.cs.uni-kassel.de/ws/rsdc08/
• Dataset:

– Social bookmarking data from BibSonomy 
http://www.bibsonomy.org

– Training data released on May 5th, 2008 – complete snapshot
– Test data released on July 30th, 2008 – 1.5 months snapshots
– 48h time to compute results on test data

• Submissions:
– 150 registered mailing list users (= access to training data)
– 18 result submissions (13 spam detection 

+ 5 tag recommendation)
– 13 paper submissions – 11 accepted
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Clicklogging in BibSonomy
• Logging of every clicked anchor element
• Can be disabled by users (privacy)
• Logging of:

– Clicked link (attributes like href, title, id, class)
– DOM path with ids and classes
– Mouseposition at clickevent
– Anchorposition in a list of links
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Clicklogging in BibSonomy
Client – Browser

• Use of Javascript
• Analyse every click
• Collect data
• Send data

asynchronous to server
without user
notification

Server – Tomcat

• Use of Java
• Retrieves data
• Get additional data

from http-request
• Compute additional 

values from data
• Store to database
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Clicklogging in BibSonomy
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Clicklogging in BibSonomy
• Can be used to measure user acceptance

of various features
–Recommended tags
–Flag users as spammers

• Can answer questions like
– Was anchor visible without scrolling page?
– Do users search and then click an ext. Link?
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Clicklogging in BibSonomy
• ½ million records in 7 months
• app. 800 MB

• 70,000 records per month
• 2,456 records per day

• 53,000 external / 446,000 internal links
• 28,400 clicks on tagbox links
• 75,300 on bookmarks / 64,900 on publ.
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Online Recommender Evaluation

– flexible framework for including several
recommendations in the online system

– ECML PKDD Challenge 2009
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Online Recommender Evaluation
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Online Recommender Evaluation
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Community and Personalized Ranking
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Community and Personalized Ranking
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Community and Personalized Ranking
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Personalized Ranking
• Ranking of user B‘s tags / resources

personalized for user A
• tf/idf-like scheme for tag t in tag overlap of 

user A and B:
rank(t) = freqA(t) * log (freqmax / freqglobal(t))

• Ranking for resources by summing up the
tag ranks
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First Usage Results
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First results
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Summary and Outlook
• Tag recommendation is an interesting and 

important topic for social bookmarking systems
• Graph based approaches outperform classical 

collaborative filtering approaches
• The click log and evaluation framework are a good 

basis for the upcoming ECML PKDD discovery 
challenge. 

• Personalized ranking reveals interesting new 
items to the user.
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The End


