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Motivation:

Collaborative Tagging Systems
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Motivation:

Collaborative Tagging Systems
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Motivation:

Collaborative Tagging Systems

ek vimeo

Entdeck
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Recent nature Bookmarks
Recent| Popular

See popular nature bookmarks
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Motivation: Collaborative Tagging Systems

BibSonomy

THE BLUE SOCIAL BOOKMARK

home

2 htp:/ . bibsonomy. orgluserfjaesehke

w user

myBibSonomy ~ add post~ groups v popular v
BOOKMARKS (1141)

Twitter Calendar

it statuscalendar. cs washington edul

17 hours and 28 minutes ago by jaeschie
information named entity ner calendar twitter e

Feature of the week: CSL via REST-API
Pt /blog bibsonomy ora/2013/01 feature-of-week-csh
3 days and an hour ago by jaeschke
bibsonomynews fotw cs! bibsanomy rest

prisma.de: It Might Get Loud
Pty o ww prisima serfim/2008

4 days ago by jaes chke as [IEY
program tv music

ORCID: Robert Jaschke

hitp: loreic org/D000-0003- 32719853

7 days ago by jaeschie

orcid scisnce myown ressarch publication

BibSonomy

7 days ago by jaeschke
tagging collaborative social bookmarking bibso.

migrt_get_loudfernsehen himl

itp:Ilwww bs uni-hannover.de/-jaeschke bbsonamy

schke ::

AND PUBLICATION SHARING SYST!

EM.

fa-resta.

I ) (Robert Jaschke)

PUBLICATIONS (726)

7 days ago by jas schike
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9 days ago by jas schike

Best Practices for Scientific Computing
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£ programming science computing research

g the internet: a
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9 days ago by jaeschie
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& 9 days ago by jaeschie
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»

The Wiki way: quick collaboration on the Web
Bo Lew, and Ward Cunningham. Addisos- Wesley, Condon, (Marc.

u al .
Bridgette Wessels. Fﬂ/gravc Macmitian, Houndmills, Basingstok.

c &
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4 howto «— manualreference tutorial
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Jort— location
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python ruby
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frefox haystack nextstep photoshop prtege
thunderbird weka wine word x11 zope

@ manage your web bookmarks and publication references

@ open for the public since beginning of 2006, > 5000 active users

o developed and operated at L3S Research Center
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Folksonomies

@ data structure of
collaborative tagging
systems

@ connects users, tags, and
resources

@ conceptual structure created
by the people

Forschungszentrum L3S

Wissenschaft & Forschung in den Schliisselbereichen
Wissen, Information und Lernen

to science I3s center hannover research

by jaeschke and 1 other person on 2006-01-27 10:39:07
edit | delete
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Folksonomies: Hypergraph, Tensor
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Folksonomies: Hypergraph, Tensor
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Folksonomies

Definition (Folksonomy)
F:=(U,T,R,Y) with
e U, T, R finite sets of users, tags, and
resources, resp.

o Y €U xT x R ternary relation

@ tripartite hypergraph
@ boolean 3-dimensional tensor

@ triadic formal context

ThE
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Folksonomies

@ conceptual clustering of folksonomies

» find interessting concepts/clusters

» support browsing, community
detection, recommendations

» get an overview into the structure of a
folksonomy
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Folksonomies

@ conceptual clustering of folksonomies

» find interessting concepts/clusters

» support browsing, community
detection, recommendations

» get an overview into the structure of a
folksonomy

e tri-concept (A, B,C) < U x T x R:
maximal cuboid in which every user
from A has tagged every ressource from
C with all tags from B

— shared conceptualization
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Folksonomies

Frequent
Tri-Concepts

Iceberg Concept
Lattices / Closed
Itemset Mining

(Lakhal/Stumme/
Zaki 1999)

Triadic Concept
Analysis (Lehmann,
Wille 1995)

Association
Rules (Agrawal,
Srikant 1993)

Formal Concept
Analysis
(Wille 1982)
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Folksonomies

We regard F = (U, T, R,Y') as triadic formal
context.

In general, the elements of U, T and R are
then called objects, attributes and conditions
and (u,t,r) €Y is read as “object u has the
attribute t under condition r" .
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Triadic Formal Concepts

Definition (tri-concept)

triple (A, B,C)with AcU,B<T,C< R
and A x B x C €Y, such that none of the
three components can be enlarged without
violating the condition A x Bx C C Y.

We call A the extent, B the intent and C
the modus of the formal tri-concept.

— natural extension of formal concepts
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Concept-Tri-Lattice

o three quasi orders <1, <o, <s:
(A1, Az, A3) <4 (B1, Bo, Bs)
< A, € B;, fori=1,2,3.

@ not antisymmetric, i.e. from
(A1, A, A3) <4 (B1, B2, B3) and
(Bl, BQ, Bg) <i (Al, AQ, Ag) does not
follow (Al, AQ, Ag) = (Bl, BQ, Bg)

e concept tri-lattice B(K) of the triadic
context K

@ not a real (mathematical) lattice!
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Visualization of Tri-Lattices

@ Since it is not really a lattice, we can

not draw a lattice diagram o)
@ Alternative: "
) o {1} N
» every quasi-order is written along the < E@/

edge of a virtual triangle
» the tri-concepts are drawn into the
triangle
@ example to the right: smallest
non-trivial tri-lattice
BE’» = 2({1}7 {1}a {1}? @)
@ visualization not always possible

» satisfied tetrahedron condition
» violated Thomson condition
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Visualization of Tri-Lattices
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lceberg Tri-Lattices

o Given support constraints 7, 7¢, Tr :
tri-concept (A, B, C') frequent
= |Al =7y, |B] =7, and |C| = 7,

— iceberg tri-lattice
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Computing Tri-Concepts

o Given
»setsU, T, R
» ternary relation Y € U x T x R
» support constraints 7y, ¢, Tr
e Find (A, B, C) with
» AcU,B<T C<R
Al = 7, [Bl 27, [C 2 7
» AxBxCcY
» such that none of the sets A, B or C' can be enlarged without violating
the former condition
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm
o Let Y := {(u, (t,r)) | (u,t,r) €Y}

Sebastian Rudolph (TUD) Formal Concept Analysis 17 / 28



Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm

o Let Y := {(u, (t,r)) | (u,t,r) €Y}
o Loop: Find (frequent) concepts (A, I)
in (U,T x R,Y)
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm

o Let Y := {(u, (t,r)) | (u,t,r) €Y}
o Loop: Find (frequent) concepts (A, I)
in (U,T x R,Y)

In the example:
(A7 I) =
({uz,us}, {(t1, 1), (t1,72), (t2,71)})

Sebastian Rudolph (TUD) Formal Concept Analysis

17 / 28



Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm
o Let Y := {(u, (t,r)) | (u,t,r) €Y}
o Loop: Find (frequent) concepts (A, I)
in (U,T x R,Y)

Loop: Find (frequent) concepts (B, C)
in (T, R, 1)

In the example:
(T7 R7 I):(T7 R? {(tl,’f'l), (t17T2)7 (t27r1)})
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm
o Let Y := {(u, (t,r)) | (u,t,r) €Y}
o Loop: Find (frequent) concepts (A, I)
in (U,T x R,Y)

Loop: Find (frequent) concepts (B, C)
in (T, R, 1)

In the example:

(B7 C) = ({tl}ﬂ {T17T2})
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm

o Let Y := {(u, (t,r)) | (u,t,r) €Y}
@ Loop: Find (frequent) concepts (A, I)
in (U,T x R,Y)
Loop: Find (frequent) concepts (B, C)
in (T,R,I)

If A= (B x C)”, then output
(A,B,C)

In the example: )
(BxC) = ({t:1} x {ri,r2})"
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm

o Let Y := {(u, (t,r)) | (u,t,r) €Y}
@ Loop: Find (frequent) concepts (A, I)
in (U,T x R,Y)
Loop: Find (frequent) concepts (B, C)
in (T,R,I)

If A= (B x C)”, then output
(A,B,C)

In the example: )
(BxC) = ({t:1} x {ri,r2})"
= {ug,uz} = A
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Computing Tri-Concepts

computes the iceberg tri-lattice of a triadic
formal context

Algorithm

o Let Y := {(u, (t,r)) | (u,t,r) €Y}
@ Loop: Find (frequent) concepts (A, I)
in (U,T x R,Y)
Loop: Find (frequent) concepts (B, C)
in (T,R,I)

If A= (B x C)”, then output
(A,B,C)

In the example:
(AanC) = ({UQ,Ug}, {t1}7 {7”1,7’2})
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Computing Tri-Concepts

Require: U, T, R,Y, T, ¢, Tr

1Y = {(u, (t,7) | (u,t,7) €Y}

2: (A, I) := FirstFrequentConcept((U, T x R,Y), )
3: repeat

4:  if |I| = 7 - 7, then

5: (B, C) := FirstFrequentConcept((T, R, I), T¢)

6: repeat

7: if |C| > 7, then

8: if A= (BxC)Y then

0: print AB,C

10: end if

11 end if

12: until not NextFrequentConcept((B,C),(T, R, I), 1)
13:  end if

14: until not NextFrequentConcept((A,I), (U, T x R,?),Tu)
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Computing Tri-Concepts

The FirstFrequentConcept method:

Require: (G,M,I), 1

1. A:= @I

2. B:= Al

3: if |[A] <7 then

4:  NextFrequentConcept((A, B), (G, M,I), )
5. end if

6: return (A, B)
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Computing Tri-Concepts
the NextFrequentConcept method:

Require: (A, B),(G,M,I),T
L i:= max(M)

2: while defined(i) do

3 A:=(Bei)

4:  if |A| = 7 then

5: D = AI

6: if B <; D then
7: B:=D

8: return true
9: end if

10  end if

11: i:=max(M\B n{1,...,i—1})
12: end while
13: return false
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Evaluation

BibSonomy Dataset:
@ all publication records until November 23rd, 2006
o removed: DBLP, posts with the tag “imported”
o |U| =262, |T| =5954, |R| = 11101, |Y| = 44944

Result:
@ 13992 tri-concepts (75 minutes on a 2 GHz PC)
@ with support constraints 7, =3, 7 = 2, 7, = 2:

» 21 tri-concepts
» contain 41 publications, 15 users and 36 tags
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Evaluation

bibsonomy
folksonomy
‘myown
clustering text

o visualisation of the iceberg
A—
i tri-lattice for 7, = 3, 7, = 2,

cognition
T, =2
dynamics

emergent

information

intelligence

Ikl-kss

networks

simulation

sociocognitive

swarms

tags
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Evaluation

’edutella elearning p2p watchdog

,,,,,, . / bibsonomy . two topical groups:
-- s - : -folksonomy X
myown : @ semantic

-clustering text
@ social

eswc2006 swikig . .
, semantic further di-
al

ant vided:
cognition g
colony o wiki
dynamics

emergent e web

information folk
intelligence @ Tolksonomy

1kl—kss
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simulation
sociocognitive

swarms
tags
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Neighborhoods

The visualization of tri-lattices is . ..
@ at the moment manual work,
@ time-intensive and pretty complicated,

@ or even impossible (cf. tetrahedron condition and Thomson
condition).

Thus: easier visualization option desireable
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Neighborhoods

Idea:
@ We regard tri-concepts as nodes in a graph.

@ We connect two tri-concepts with an edge, when they contain the
same tags, users, or resources.

More formally:
@ Two tri-concepts (A1, Ao, A3) and (By, By, Bs) are neighbors, if for
anie {1,2,3} it holds A; = B;.
@ neighbor relation ~ < (B(F) x B(F))
@ The neighborhood graph then is (B(F), ~).
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Neighborhoods

neighborhood graph for the tri-concept
({jaeschke, schmitz, stumme}, { fca, triadic}, {1,37})

bluedolphin, grahl, schmitz, stumme resource user
bibsonomy, folksonomy
4,10

A tag
hotho, schmitz, stumme
2006, bibsonomy, myown
4,10

hotho, schmitz, stumme hotho, jaeschke, schmitz, stumme
2006, folksonomy, myown 2006, folksonomy, myown
4,13, 16, 18 4, 13,18

hotho, schmitz, stumme jaeschke, schmitz, stumme hotho, jaeschke, schmitz, stumme
2006, myown 2006, myown 2006, myown
4,10, 13, 16, 18, 23 4,8, 13,18, 23, 37, 40 4, 13,18, 23

jaeschke, schmitz, stumme
fca, triadic
1,37
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