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Folksonomies
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Folksonomies allow users
to assign tags

to resources.

BibSonomy
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= U, T, and R are finite sets, whose elements are called users, tags and resources,
= YCUXTXxR, called set of tag assignments,
= <K CUxTxT is a user-specific sub-tag/super-tag relation.

The personomy P, of user u is the restriction of F to u.
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Personalized Tag Recommendation
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Personalized Tag Recommendation
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Personalized Tag Recommendation X

Collaborative Filtering

= m users and n objects

= user profiles are represented in a user-object matrix X € R™*"
X = [#1,....,%m] " with
Ty = [Ty,1, .. Tu,n], TOF

u:=1,...,m

= reduction to two 2-dim projections 7w rRY or wyTY
= the k-neighborhood N of a user u is one of the projections
= set of n recommended tags for a given user u and a resource r

T(u,r) :=argmax > sim(Zy, &)5(v,t,7)
teT L
veEN]

11



Personalized Tag Recommendation

= Datasets
dataset \U| |T| |R)| Y| | P date kmax
del.icio.us 75,245 | 456,697 | 3,158,435 | 17,780,260 | 7,698,653 | 2005-07-30 77
Last.fm 3,746 | 10,848 5,197 299,520 100,101 | 2006-07-01 20
BibSonomy 1,037 | 28,648 86,563 341,183 96,972 | 2007-04-30 7

= 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.

dataset k \U| T |R)| Y| | P|

del.icio.us 10 || 37,399 | 22,170 | 74,874 | 7,487,319 | 3,055,436
Last.fm 10 2,917 | 2,045| 1,853 219,702 75,565
BibSonomy | 5 116 412 361 10,148 2,522

12




Personalized Tag Recommendation

= Results delicious: Recall p-post-core at level 10
1
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Personalized Tag Recommendation

= Results delicious: 10-post core

precision/recall plot
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Personalized Tag Recommendation

= Results LastFM
1
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Personalized Tag Recommendation

= Results Bibsonomy: Precision for p-core at level 5

Number of recommended tags
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Discovery Challenge @ ECML
PKDD 2008

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

e 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

e Submissions:
— 150 registered mailing list users (= access to training data)

— 18 result submissions (13 spam detection
+ 5 tag recommendation)

— 13 paper submissions — 11 accepted -E

Inforrmution Soclety
" hom gl

18
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i ia- September 7411, 2009

Liscovery ECML PKDD Discovery Challenge 2009
Challenge

the first time a dataset from the Web 2.0 was used. Researchers from all over the

Home world tried to solve the two tasks sparm getection and tag recommendation. As lot
P Latest News of researchers missed the first challange but continucusly work on similar tasks, we
b Introduction were asked for a second round of the challenge to give them a chance to apply their
P Tasks latest research results this year. As last year's spam detection task was very well
P Key Dates addressed, we decided to focus on a setup with three different tag recommendation
b Qrganization tasks,
b Submission
b Results
b Program LatE'St NE"\"TS
Dataset
¥ Files Evaluation details
b Description
& Apr 22th 2009

b FAG

. Today we released details on the evaluation for the offline tasks. We describe the
Evaluation: 1 o e

test data file formats, the result data file formats, the evaluation measures and
provide sample data and the evaluation program.

Ta go ra Updated datasets

 Apr 8th 2009

Mam (_.OHfEI €nce We have found an error in our cleansing procedure to generate the dumps for the
19 challenge. As described here, we first clean the tags and then remove empty tags or s
Home tags which match one of the tags imporied, public, systernimparted, nn, Lﬂﬂ I'.“.-'lﬂ.?

B T B S L LT D L R B e Lt o T LTt .*#
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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

Inforrmution Soclety
" hom gl



Clicklogging in BibSonomy

Client — Browser

. Use of Javascript
. Analyse every click
. Collect data

. Send data
asynchronous to server
without user
notification

22

Server — Tomcat

. Use of Java
. Retrieves data

. Get additional data
from http-request

. Compute additional
values from data

. Store to database

Inforrmution Soclety
Hewhe gl
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Clicklogging in BibSonomy
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Clicklogging in BibSonomy

e Can be used to measure user acceptance
of various features

—Recommended tags
—Flag users as spammers

e Can answer guestions like
—Woas anchor visible without scrolling page?
— Do users search and then click an ext. Link?

.
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Clicklogging in BibSonomy

Yo 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
e 75,300 on bookmarks / 64,900 on publ.
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agolra
Online Recommender Evaluation

— flexible framework for including several
recommendations in the online system

— ECML PKDD Challenge 2009

.
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Tagora
Online Recommender Evaluation

) i post mode! h
A L post request |E’ . @
) — = =] Recommender
i A 7
User "_tags WebApp ~ Internet *, ﬁ
€ =
user I “i:» LF{ecnmmender
events Multiplexer )
+._ N v :
b 2 l post model
o i tags :
=1
Clicklog = 3 - =
: |
eE—
Database g -« Recommender}
ags

.
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fim for ThylU recommender

Online Recommender Evaluation

. . 0.8 1 F v E
fim for MP r-mix recommender - -
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Tagora

Community and Personalized Ranking
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Tagora

Community and Personalized Ranking
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Tagora
Community and Personalized Rankin
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Personalized Ranking

 Ranking of user B‘s tags / resources
personalized for user A

o tf/idf-like scheme for tag t in tag overlap of
user A and B:

rank(t) = frequ(t) * log (fregay / redgopalt))

e Ranking for resources by summing up the

tag ranks
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user similarity measures clicked
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Total nr. of hits of personalized pages: 381 (2009/06/26) _
BUB
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First results

Percentage of clicked "copy" links
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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.
BDE
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