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Semantic Structures: The DMOZ Project
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Overview of the D
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Usually produced and maintained by few ) System (1998)

(e.g. dozens of) domain experts.

but: used by many (potentially millions).
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= A1 INTRODUCTORY AND SURVEY
= A2 REFERENCE (e.q., dictionaries, encyclopedias, glossaries)
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= B. Hardware
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Can a very large group (a crowd) of users [ROPROGRAMMING (E.5.2)
contribute to ontology engineering efforts?

» Hardwired comtrof [*%]
s Microprogrammed fogic arrays [7]
s Writable controf store [*7]

= B.1.2 Control Structure Performance Analysis and Design Aids
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Objectives

Provide (some) answers to the following questions:

 What is the difference between extracting semantics from text
vs. extracting semantics from crowds?

* Why should we study crowds and crowd behavior from a
semantic computing perspective?

« How can semantics be extracted from online crowd behavior,
such as
« ...from Social Labeling
« ...from Social Tagging
« ...from Social Navigation

 What are the implications for semantic computing research?

. Markus Strohmaier 2011
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Extracting Semantics from ...

Motivation

Social Labeling

« Hashtag Semantics
Social Tagging
 Tag Relatedness

» Tag Generality
« Tag Hierarchies

Social Navigation

~— Extraction

* Navigational Knowledge [ Interaction
Engineering

_/

. Markus Strohmaier 2011
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Prepositional vs. Distributional Semantics

* Ontology Engineering
« Expert-driven, small-scale
« Knowledge and concept identification
* Preliminary informal representation
« Formalization (RDF, OWL, etc)
« Evaluation and Maintenance

* Ontology learning
- Data-driven, large-scale
« Source selection and data sampling

« Data exploration and probing %; S d
« Concept and link learning ST

« Evaluation and Updating

. Markus Strohmaier 2011
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Distributional Semantics
[Hovy 2011]

* In recent years, people in NLP and IR have started
using a different representation for all kinds of

problems: word distributions ,
[Harris 1954]: “words

that occur In the
{Tk: {Wklﬁkﬂ: (szﬁa}: ey {kaskr}} same contexts tend

_ _ to have similar
bank, = {(bank 0.9), (thrift 0.11), (banking 0.4), (loan 0.4), meanings"

(deposit 0.1), (money 0.7)...}
bank, = {(bank 0.9), (turn 0.3), (veer 0.1), (lean 0.4)...}

« Statistical NLP operates at word level, frequency distributions are
used as the (de facto) semantics of a word

* Not actual semantics, but captures something of contents
* Not compositional: how to ‘add’ two distributions?
* No explicit theory of semantics

. Markus Strohmaier 2011

[Hovy 2011] Based on slides by Ed Hovy, USC, Reasoning with Text Workshop 2011 (link) 8
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Why apple is similiar to pear
[based on slides by Hovy 2011 / Pantel 02]

3 Compare (ealure veclors: apple vs. pear - Microsofll Internel Explorer
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winner se, ok, plock, grate, Crisp, differentiate, pelt, pollinate, mport, speckle, veserve, place, bite, cub, wasly, bring lome, diy, baw, consune, haod
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affiliate with, breed, somtinize, elnde, erab, have left, gpeil, beemn, by, amn, figure ont, gpill, reestablizh, have, photograph, connect, mazter,
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| £

#] ans & Intere:
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Patrick Pantel and Dekang Lin. 2002. Discovering word senses from text. In Proceedings of the eighth ACM SIGKDD international conference on Knowledge discovery and data mining
(KDD '02). ACM, New York, NY, USA, 613-619.
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Why apple is not similiar to toothbrush
[based on slides by Hovy 2011 / Pantel 02]

& | Compare lealure vectors: apple vs, leothbrosh - Microsefl Internet Explorer
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#] can= B Interet

. Markus Strohmaier 2011

Patrick Pantel and Dekang Lin. 2002. Discovering word senses from text. In Proceedings of the eighth ACM SIGKDD international conference on Knowledge discovery and data mining 10
(KDD '02). ACM, New York, NY, USA, 613-619.
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Distributional Semantics
[based on slides by Hovy 2011 / Pantel 02]

1 Ihesaurus search: apple - Mic roseft Imternet Explorer
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m‘ i 05, cucunhe  watermuelon 0,191, avocado 0190, poged 1 90, FIG 0 188, almond 0.1 88, plum 0. 188,
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54, celery 0.154, zuccham 0.1 534, Orange 0,154, Ginger 0,154, Microsoft 0,153,

"nctt |1-|:rtat I'_'rl 75, rawsi 1. l"-l co o[ ;
0.169, prune 0.162, comm . 168, beet 0. ].Iﬁ" kel 0 16* Inte 1)
broccoli 0.160, pea 0 159, cantaloupe 0,159, bee

sugar 0153, egg 0.152, pork 0.151, uums 149, asparagus 0,148, chicken 0,148, chacolate 0.148, Hewleli-Packard
. I-I1 siquash 0,147, oreen bean 0146, lime 0. 3 [ effius 0144, fawel 0144, pearnt 0.1 Epegrar 0. 143, bell pepper 0.142,
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£l B Ierret
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Patrick Pantel and Dekang Lin. 2002. Discovering word senses from text. In Proceedings of the eighth ACM SIGKDD international conference on Knowledge discovery and data mining 11
(KDD '02). ACM, New York, NY, USA, 613-619.
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Hearst Patterns

M. Hearst, Automatic Acquisition of Hyponyms from Large Text Corpora 1992

(2] swch NP as {NF T [ (or | and} NF
works By auch authors as Herrick,
Goldsmith, and Shakespeare.

(S1) The bow lute, such as the — hyponym( “author”, “Herrick”),

i hyponym | “author”, “Goldsmith™ ),
Bambara ndang, is plucked and has hyponym(“author”, “Shakespeare”)
an indiVid Ual (3 NF N ,"":- » [:- or other N
Curved neCk for eaCh Strlng Bruises, wounds, broken bones or other

injuries ...

— hyponym{ “bruise”, “injury”),

(la) NPy such as {NPy, NPy ... . [and | or}} NP, hyponym(“wound”, “injury”),
' hyponym{“hroken bone”, “injury™)

are such that they mmply (4) NP, NPV and other NP

temples, treasuries,and other
fa1 v . e o : . important civic bulldings.
[- “H -/{("-JI {h{! \ F'f l 1 l {J '”-' hi ‘T?“H--" ““- \ IU-'; ! \ F”z’h — J'J.LI.-(:IJ.LI.'JI' "I'(I.'Jj-'JIlI ", teivie ,l_.”“',J'j“_-_;"'_l_
hyponyim{ “treasury ™, “eivie building”)
Thus from sentence (S1) we conclude _
' ! i) NE LY mcluding {NP Y Jor | and) NP

A1l common-law countries, including

hyvponyvm{ “Bambara ndang”, “bow lute” ). Canada and England ...
= hyponym{ “Canada”, “common-law country” ),
hyponym{“kngland”, “common-law couniry” )

(6] NE L E especrally [NE OV Lo | and} NP
most European countries, especially

France, England, and Spain.

. Markus Strohmaier 2011 — hyponym| “France”, “RKurcpean country ™),

hyponyvm{“kngland”, “Furcpean country”),

hyponyvm{“Spain”, “Furopean couniry” )
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Ontology Learning From Text

Vx, vy (sufferFrom (x,y) = ill(x)) Axioms & Rules

cure(dom:DOCTOR, range: DISEASE) Relations

is a(DOCTOR,PERSON)

DISEASE :=<Int Ext, Lex>

Taxonomy

Concepts

{disease, illness, Krankheit)}

(Multilingual) Synonyms

disease, illness, hospital

Terms

Introduced in: Philipg Cimiang, PhD Thesis University of Karlsruhe

. Markus Strohmaier

2011
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Evaluation

Levels Golden Application- Data-driven | Assessment by
standard based humans

Lexical, vocabularv, data v v s v

’ - A A A A
Hierarchy. taxonomy X X X X
Other semantic relations X X X X
Context, application X X
Swvatactic X X
Structure, architecture, design X
Philosophical %

A SURVEY OF ONTOLOGY EVALUATION TECHNIQUES, Janez Brank, Marko Grobelnik, Dunja Mladeni¢,
Proceedings of the Conference on Data Mining and Data Warehouses (SiKDD 2005), 2005

. Markus Strohmaier

2011
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Limitations of Knowledge Extraction from Text
(or why we want to study semantics in crowds)

* Delay

*Time it takes to write (high quality) text on a topic

* Population bias and dependence
» Authors” demographics
» study language of target groups (e.g. software developers)

« Style
Internal monologue vs. conversation with others

 Topical bias
« General Fiction, Mystery, Science Fiction, Romance, Humor, ..
« Books, newspapers, magazines [Brown Corpus]

. Markus Strohmaier 2011

Brown Corpus: http://icame.uib.no/brown/bcm.html
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Extracting Semantics from Crowds

(i.e. Social Media)

R

\ed \N\\‘ﬂ i
o e\(\a\l‘\or 00
ht

C

Semi.
€ Science News - New York Times save | shsre Sthctu,.ed
Y @Crowdsourcing Eusitbery
| S -
' Barack Obama facebook

Quote of the day: "For all of the challenges we face, we continue to have the best
universities, some of the most productive workers, the most innovative companies,
the most adventurous entrepreneurs on Earth, What sets us apart is that we've
always not just had the capadity, but also the will to act—the determination to
shape our future; the wilingness in our democracy to work out our differences in a
sensible way and to move forward. " —President Obama

ago - Like - Comment

E) Marina Giacomel, Anita Asplund Meddenburag, Eric Mansur and 258,271 others

like this. r\ea\‘

L) view all 56,543 comments

How can we tap into users interaction with data and with each
other for the extraction of semantic structures?

. Markus Strohmaier

2011
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Crowdsourcing

“Crowdsourcing represents the act of a company or
Institution taking a function once performed by
employees and outsourcing it to an undefined (and
generally large) network of people in the form of an
open call.”

[J. Howe 2000]

. Markus Strohmaier 2011
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Crowdsourcing Semantics:
An Experiment (2008

flickr:. v.co

Home You Organize & Create

CONGRESS

[Portrait of Coleman Hawkins and
Miles Davis, Three Deuces, New
York, N.Y., ca. July 1947] (LOC)

BEE The Library of Congress’ photostream :=

usrARYOr - Collections Sets Galleries Tags People Map Archives Favorites Profile  Add The

Contacts Groups Explore Up

[Portrait of Ann Hathaway,
Washington Square, New York,
ca. May 1947] (LOC)

D )

How can this data contribute to the
induction of semantic structures?

LoC posted 3000 photos
to flickr:

24 hours after launch:
 over 4,000 unique tags
« about 19,000 tags added

Output? noisy,
unstructured, unqualified,
weak semantics

. Markus Strohmaier

2011
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Extracting Semantics from Crowds

Vision:
Utilizing online behavior of crowds for
the construction, maintenance and enrichment
of large-scale semantic structures.

Mission:
« to model behavior of large numbers (millions) of users online

* to develop techniques and algorithms that acquire semantic structures
from users' interaction with data and with each other

» toinfluence user behavior and emerging semantics
* to evaluate results

. Markus Strohmaier 2011
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Activities of Crowds Online

Users engage in...

Labeling

" healthynewday

#0besity More Weight Equals Longer Hospital
Stays._http:/ftinyurl com/cféghm

Tagging

Collaborative Online Diagram Software - Try it Free |

Creately =ave
I vtruffy design mindmapping infographies. utilitaires
ebapp

ENCHANTED LEARNING HOME PAGE save
F klaird elementary resources lessonplans

[ . ] foye—
Berliner FuBball-Verband e. V.: Startseite save coaﬁ.arrﬁn
[ Emrah Celik verband

Main page

Details

Navigation

Computer Lib/Dream Machines
by Ted Nelson

v Tags

anti-establishment computer computer science
Computln creativity freedom  fundamenta

history of technology hypermedia h
liperation priesthood principles  programming  publishi

technology and culture  time travel va142 office it

anadu
Can we tap into the outcome of these activities
to extract and evaluate semantic structures?
. Markus Strohmaier 2011

20
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Extracting Semantics from Crowds

Motivation

Social Labeling

« Hashtag Semantics
Social Tagging
 Tag Relatedness

» Tag Generality
« Tag Hierarchies

Social Navigation

* Navigational Knowledge
Engineering

. Markus Strohmaier 2011
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Social Labeling
Example: Twitter

( users label short messages } depe”ding on

with concepts (hashtags) Stﬁ’f_.’Y » Up to 309,
Of messageg
" he newday COntain [apg|s

#Obesity: More Weight Equals Longer Hospital
Stays.. http:/ftinyurl_ com/cféghm

Whether hashtags behave as strong identifiers, and if they could be
mapped to concept identifiers in the Semantic Web (URIs)?

[Laniado and Mika 2010]

. Markus Strohmaier 2011

22



Knowledge Management Institute

#obesity

in 222 tweets

Co-occurrences

#health 4]

#wellness 56
#Zloseweight &

#money 32
#cash 19
Hitness 16
#diabetes 9
#diet g
Zenergy 8
#healthcare 8

Statistics

4.052%

69.983%
56.306%
93.694%
47.748%

Tagness:

Relative position:

Only hashtags following:
With link:

Social diversity:

30
25
20
15
10

Ll
o i

Mar

Mar
Count

Apr

May

Jun

Jul

Aug
Relative count Il Social diversity

Sep

Moy

#tﬁ. b emob
ibbon i
#gblog L#g tion
ad .
#‘-"-’r o #obama
#bhigbluetest x
#honstlc srobarty
#ig;ht #han.dsuff
#workout #fitr?es{ w W ﬁn/am.r/ ;‘;l;gi;itt‘;ﬂ
#jii%zise .eITness #I;agd
. ]
#plire #cash i #loseweight ## D?.:rs
#recesgion #money e
#silvgr ggs el
Hopportgnity

Classification
Organization (21)

Geolocation {6)

_— Event (1) ) Person (13)
0% II
|| f
2584
. ) N 4
* with J. Péschko N o
and C.Wagner  Category (56

C. Wagner, M. Strohmaier, The Wisdom in Tweetonomies: Acquiring Latent Conceptual Structures from Social Awareness Streams,
Sernantic Search 2010 Workshop (SemSearch2010), in conjunction with the 19th International World Wide Web Conference (WWW2010),

Raleigh, NC, USA, April 26-30, ACM, 2010.
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twitterexplorer ..* B SLR 1Y)

Knowledge Management Institute
#diabetes

in 1012 tweet
n VEELS #&iapﬁ%ﬂ(

. ﬂa’(“ graph

Co-occurrences ;bwh‘eumvettﬂgﬂﬁrs” « weak seman‘z\fczspes
phjlippines
ghealth 43 #nagowrimo - unknown link & 73
" #Iwgstrnng merpal 3
Tdblog 40 #voteearth on #greenmfg £z
#wdd09 28 ﬁweigthloss 4 #glucosehealth “5 §
#pad 26 #quotes \ #botanical 53
#pvd 25 ﬁwmght # \X/ sdiah U‘ #green g%
#bighluetest 23 ﬁ"-“-""*H #bighlty cor o Ete?ﬁv #EKE'-VUSE T§
#diet 20 #bgwed l/u Ev Ev- ® itk #nutntmn %g
#twibbon 16 #pechakucha Hpud ent, & #beauw §E
i - #ampu ation ood ‘55
;ums.uhrj H #ampuL’thinns #D.admtrdu%df;mg #fgwiess g2
#holistic 14 #IEIE+ ! #pEWS 8’%
. #dialygis llness Ec
Statistics AT ﬁnlﬁcare =
#tran&nci ne lltth g ig
| we fse
Tagness 10.346% g < CREAPRRER : <
Relative pasiica G720, %g
Only has zq
e Can we qualify semantic associations in |
5 ER
Social di 2=
. such a network? 287
] gﬁd
F28
50 524
40 Person (12) §§§
=/ |e.g. X is more general than Y,
0 Xis a subconceot of Y
I:I - " " . L% O$§
M ow Jan Mar r1a, Jul 2009 Sep Mow
2008 2009 2009 2009 2008 2009 , ..
. Mar Count Relative count Il Social diversity with J. Poschko Category (41)

and C.Wagner o4
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Extracting Semantics from Crowds

Motivation

Social Labeling

« Hashtag Semantics
Social Tagging

« Tag Relatedness

« Tag Generality
« Tag Hierarchies

Social Navigation

* Navigational Knowledge
Engineering

. Markus Strohmaier 2011
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Social Tagging
Example: Delicious

Users label and categorize
resources with concepts (tags)

Resources

N

Tags

€ Science News - New York Time

www.nytimes.com/pages/science/

UserS ">IL hbeale news SCIENCENEWS newyorktimes newspaper SCignce

is a tuple F:= (U, T, R, Y) where
« the three disjoint, finite sets U, T, R correspond to @

— aset of persons orusersu € U
— asetoftagst e T and

— aset of resources or objects r ¢ R @ @

« Y c UXT xR, called set of tag assignments

. Markus Strohmaier 2011
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Tag Relatedness

To what extent does
tag similarity reﬂgct
semantic similarity?

HE |i=rg-Conrath distance
B 5 10 11 12 13 14
T

TagCont

Different co-occ
tag similiarity

applied to del.icio.us
UserCont

random

==
m—

measures folkrank — 1
_

5.0 6.5 7.0 7.5 8.0 8.5 5.0
[ 1 taxonomic path length

10.0

ResCont

. Markus Strohmaier 2011

C. Cattuto, D. Benz, A. Hotho, G. Stumme, Semantic Grounding of Tag Relatedness in Social Bookmarking Systems, 7th International Semantic Web Conference

ISWC2008, LNCS 5318, 615-631 (2008).
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Intuition:

Latent Hierachical Structures

high centrality:
more abstract

2005 [Strohmaier et al 2011]
christmas 'n'edeing  winter
‘.-" ¥ ’--. '_‘ v ..."._ -
party family marriage reception SIOW nature

& * ¥ a ] T ¥ s v “a
friends birthday baby kids rom spiritual artworld white mountain landscape wildlife

(a) (S}imﬂﬁl‘it}’ low centrality:
P more specific

Note: Betweeness centrality is usually difficult to calculate. Calculating all shortest
path is usually O(n?). For all nodes O(n3). We use an approximation.

. Markus Strohmaier 2011

M. Strohmaier, D. Helic, D. Benz. Evaluation of Folksonomy Induction Algorithms. Submitted to the ACM Transactions on Intelligent Systems and Technology, (2011). 28
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To what extent does 83 Ta 4 Ahstractness

abstractness reflect

f?
1 C’tneSS * CC_COOC COHEED entropy I bc_cooc | ] CC_Sim —
Semant\C abStra dc_cooc FEEED frequency O subs o0 bic_sim
0.8
075
07k frequency
065t I
Y :
ODj§ - :x r
= =] Sk
T s - |
:: el 03_ L
g Z o3
0.5
02
0.15
0.1
0.05
0
(a) WordNet L (b) YAGO
Del.icio.us
08 0.8
D{.}?g - 0,0?2 X
D{.}ﬁé I 0.062 I
= S = Sk
2 045t £ ossh
z 04 z 04F i
Eonl
a 03t 3 03 g
0.25 0.02% :
0.15 . 0.15
0.1 - - 0.1
005 | - | 0.05
: 0 : 0
with D. Benz
et al (d) Wikitaxonomy
. Markus Strohmaier 2011

D. Benz, C. Korner, A. Hotho, G. Stumme, M. Strohmaier, One Tag to bind them all: Measuring Term Abstractness in Social Metadata, Submitted to ESWC 2011. 29
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Emergent semantics
through hierarchical clustering

paa sunal sunal web
monty Java demonstrating design
general-tools photos transcedent blog A h .
highcommission webdesign spyfalceon tools p p ro a.C eS .

* k-means
* Affinity propagation
* Tag generality

Applications:
* user navigation

* ontology learning
(a) Random (b) Affinity Propagation (c) Hierarchical K-Means (d) DegCen/Cooc o dlsamblg Uation

on a delicious dataset Eval u ati on:

» Semantic grounding to
Golden Standards (e.g.
WordNet)

Study of different tagging systems:

BibSonomy, CiteULike ,Delicious, Flickr, LastFM Semantic and Pragmatic Quality
varying greatiy.

. Markus Strohmaier 2011

Anon Plangprasopchok, Kristina Lerman, and Lise Getoor (2010), Integrating Structured Metadata via Relational Affinity Propagation, in Proceedings of AAAI Workshop on Statistical

Relational Al 30
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Semantic Validation of Folksonomies

Semantic Networks Semantic Grounding
(Emergent) (Golden Standard)
via e.g. hierarchical clustering WordNet: a lexical DB for English

Synset Hierarchy

Map-
ping
:l-distance d, =1

distance
d, =

abs. difference |d, - d,| a Semantic
simple proxy for the quality grounding
of emergent semantics

B ™arkus Strohmaier 2011

Based on slides by A. Hotho 31
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@ To what extent do tagSemantiCa”y Eva|uating
ow | |
hierarchies reflect Tag H|era rChleS

. o
semantic hierarchies

[Dellschaft, Staab 2006] TP xxxx TR e TF oo TO OO
TP..Taxonomic TR..Taxonomic TF..Taxonomic TO...Taxonomic
) |C€(C? Jr_") a CE’{C? TH precision recall F measure overlap
tple, F,T) = -
p{f 4 ) |C€(E?JC}| wordnet delicious
0.03
bl F.T) = |ee(e, F)noee(e, T
o ce(e, T)| 0.02
, ce(e,F)rnece(e,T)
to(e, F. T) =
ole; . T) ce(e, F) U cele,T) 0.01 i K B )
0 & B I & I -

Affprop  Clo/Cos Wc Kmeans Random
Different folksonomy algorithms
Holds with other knowledge bases (Yago, Wikitaxonomy) and datasets (bibsonomy,
citeulike, lastfm less so)

[Dellschaft, Staab 2006] On How to Perform a Gold Standard Based Evaluation of Ontology Learning (2006), by Klaas Dellschaft , Steffen Staab, In Proceedings of the
5th International Semantic Web Conference (ISWC’06)

. Markus Strohmaier 2011

M. Strohmaier, D. Helic, D. Benz. Evaluation of Folksonomy Induction Algorithms. Submitted to the ACM Transactions on Intelligent Systems and Technology, (2011). 32
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Limitations and Opportunities

Pragmatics influence semantics:

1. Tagging behavior effects preciseness of emerging
semantics [Korner et al. 2010]

2. Social networks influence resulting semantic networks
[Wang and Groth 2010]

3. Stream types effect stream semantics
[Wagner and Strohmaier 2010]

. Markus Strohmaier 2011
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Different motivations for tagging

User A User B
entertainment video. selected funny music hilarious video youtube

71 L e—— | N

Yuum ‘ ‘ Suchen

Bro Startseite  Videos Kanile

Crazy Indian Video... Buffalaxed! [ 2]
These
seem to

be
keywords!

- - 116/439 ol | o 22 B

% Y % % % 54.312 Bewertungen 15.776.926 Aufrufe

. Markus Strohmaier 2011
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How do Semantics Emerge?
Are they Influenced by the Pragmatics of Tagging?

Different styles of tagqging:
To categorize or to describe resources [Strohmaier et al. 2010]

Categorizer (C) Describer (D)
Goal later browsing later search
Change of vocabulary costly cheap
Size of vocabulary limited Open
Tags subjective objective
art blog book boys celebrity design design_blog
design_magazine  design_shop  education  entertainment excel
fashion_blog fashion_blog_men
fashion_brand
Example tag CIOUdS asnon_oran fashion_community fashion_designer flip
fashion_magazine fashion_model fashion_photography farum
fashion_shop fashion_show fashion_streetstyle food french fun
games  health local music  news gallery games

Semantic Assumption:
Categorizers produce more precise emergent semantics than Describers.

. Markus Strohmaier 2011

[Strohmaier et al. 2010] M. Strohmaier, C. Koerner, R. Kern, Why do Users Tag? Detecting Users' Motivation for Tagging in Social Tagging Systems, 4th International AAAI Conference on 35
Weblogs and Social Media (ICWSM2010), Washington, DC, USA, May 23-26, 2010.
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Example 1

Describers outperform categorizers on precision of
emergent tag semantics

Categorizers perform Describers perform
worse than random better than random

orphan -+ _ i orphan =~ |
o Random tpr —= 15 Random tor = -
tepp - tpp -
. 14 USGFS Vocab . i Y 14 + users Vocab PR
2 random —+ 2 random ——+—
Z 13 all users -——-— 1 £ 13l all users ———
e =]
& <
212 12 12/
b EF) [l =ity
5 11 7 S 11
= =
10 : 10
9 1 1 1 1 o 9 1 1 L L
0 20 40 60 80 100 0 20 40 60 80 100
C » percentage of included users D percentage of included users
(©) (a) CF™. (D) » (by DE™,

C. Korner, D. Benz, A. Hotho, M. Strohmaier, G. Stumme, Stop Thinking, Start Tagging: Tag Semantics Emerge From Collaborative Verbosity, 19th International World Wide Web Conference
(WWW2010), Raleigh, NC, USA, April 26-30, ACM, 2010. ——
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Categorizers outperform describers on social classification

Overview of the Dewev Daci

al Classification

The ten main classes are:

000
100
200
300
400
500
600
700
800
900

Computers, information & general reference
Philosophy & psychology

Religion

Social sciences

Language

Science

Technology

Arts & recreation

Literature

History & geography

Example 2

Dewey - accuracy

accuracy

GoodReads TPP

L hrar}rThlng TF’Fr

"l"\-\._

\

_a—tr— Y L4
'f' 4 g/

4 8 i./“ L

Describers perform worse
than Categorizers

L

ik

describer
categorizer

2 .3 4 5 6 7T B 9 1D

Supervised multi-class SVM

'3.1 2 32 4 .5 6 .7 8B .8 L0

. Markus Strohmaier

2011

A. Zubiaga, C. Koerner, and M. Strohmaier. Tags vs. shelves: From social tagging to social classification. In 22nd ACM SIGWEB Conference on Hypertext and Hypermedia
(HT 2011), Eindhoven, Netherlands, ACM, 2011.

37



Knowledge Management Institute #. Grazs

Example 3
Type of stream aggregation effects semantics
... the type of aggregation:

Hashtag stream aggregations are more robust against external
disturbances than user list streams

- #api dood —~ gos} S
http:l,fcode.googIe.é?ﬁh/p!lin ked-data-api/ blog future
#loyééjﬁsago
sda rch #semantic
world
#semégﬁicweb . #sparq| happy
= \ web part
AR #linkeddata | #linkeddata
#rdf
S téan
infonﬁr:'ﬁ_z-,ition presé:r;_t_':;ation |I1?é
Hashtag Stream User List Stream
Ox(RU,)S(R,) Or(RU,)S(Ry)
. Markus Strohmaier 2011
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Extracting Semantics from Crowds

Motivation

Social Labeling

« Hashtag Semantics
Social Tagging
 Tag Relatedness

» Tag Generality
« Tag Hierarchies

Social Navigation

* Navigational Knowledge
Engineering

. Markus Strohmaier 2011
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Social Navigation

Users search for and navigate
to certain sets of resources

41 I .‘“.
;*’ w 3

*Q A iview Main Page | Search Q
L ko
N 4
WIKIPEDIA Welcome to Wikipedia,
The Free Encyclopedia the free encyclopedia that anyone can edit.

ﬁﬁﬁﬁﬁ

Can we produce ontological constructs as a
byproduct of navigational activities of users ?

Navigational Knowledge Engineering:
A light-weight methodology for low-cost
knowledge engineering by a massive user base.

. Markus Strohmaier 2011
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Prototype: HANNE

HANNE: Holistic Application for Navigational
Knowledge Engineering

http://aksw.org/Projects/NKE

) HANNE - Holistic Application for Navigational Knowledge

Datei Bearbeiten Ansicht Chronik Delicious Lesezeichen Ex

v @ & ] @ | | http://hanne.aksw.org/
4 HANNE - Holistic Application fDr...] qR

Select a knowledge base | = NKE Project Site reset
|AH5W Research Group

with S. Hellmann, J. Lehmann, C. Stadler, J. Unbehauen, University of Leipzig

. Markus Strohmaier 2011
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Navigational Knowledge Engineering
http://aksw.org/Projects/NKE

Example: Extending DBPedia with NKE

") HANNE - Holistic Application for Navigational Knowledge Engineering - Mozilla Firefox

Datei Bearbeiten Ansicht Chronik Delicious Lesezeichen Extras Hilfe
@ v @ @ u @ | http//hanne.aksw.org/ b~ [qvc
DBEpedia - DBpedia is a comn] % NKE Project Site
2 Bas ms | AKSW Research Group ﬂ
DBpedia - Navigational Knowledge Engineering
Search Learned Concept Related concepts
title search | Nothing leamed hide
abstracts search | .
Learning Input Concepts of other Users
category search ‘ )
start learning (needs 1 pos and 1 neg example) 2
Presidents of the US load
Search Results it export
Positive Samples Presidents of the US load
show empty export
Negative Samples Existing countries load
- t export
Classified Instances empty gonzi load
show export
Soccer teams in Oberliga Sued load
exnaort

. Markus Strohmaier 2011

S. Hellmann, J. Lehmann, C. Stadler, J. Unbehauen, M. Strohmaier, Navigational Knowledge Engineering, (in preparation) 42
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Navigational Knowledge Engineering

Search

title search |

| Football Leipzig

abstracts searc

category search |

Search Resulis
hide

Positive Matches

Hertha BSC more...

Hertha Berliner Sport-Club von 1882 (commaonly
known as Hertha BSC or Hertha Berlin) is a German
football club based in Berin. A founding member of ‘
the German Football Association in Leipzig in 1900, |
the club has a long history as Berlin's best-supported
side and competes today in the first division
Bundesliga.

Lokomotive Leipzig more...

1. FC Lokomotive Leipzig is a German football club
based in the city of Leipzig, Saxony and may be
more familiar to many of the country's football fans S =
as the historic side VB Leipzig. the first national L
champicns of Germany. They currently play in the

3th tier of the German football league system.

Zentralstadion more...
The Zentralstadion (Central Stadium), located in
Leipzig, Saxony, Germany, is the premier football

facility in the former East Germany. It has served as ﬂ
+

the home of FC Sachsen Leipzig which will soon
make way for RE Leipzig the latest football team
property of energy drink maker Red Bull. A new
licensing agreement with the company will see the
facility renamed.

FC Sachsen Leipzig more...

FC Sachsen Leipzig is a German football club

playing in Leipzig, Saxony. The roots of the club go

back to 1899 and the founding of Britannia Leipzig.

Following World War I, a 1919 merger with FC Hertha';‘
035 Leipzig created Leipziger Sportverein 1899.

Another predecessor side, 3V Tura Leipzig, was

formed in 1932 and just six years later, in 1938,
joined with 1829 to create Tura 1899 Leipzig.

Learned Concept

Mothing leamed

Learning Input

start learning (needs 1 pos and 1 neg example)

Positive Samples
empty

Megative Samples
empty

Choose Iinitial positive and
negative examples from the
search result.

Here we are looking for
Football Clubs in Saxony, a
region in Germany.

http://aksw.org/Projects/NKE
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The Problem of Inductive Concept Learning

U is a universal set of objects
C is a concept: a subset of objectsinU € C U

To learn a concept C means to learn to recognize
objects in C, to be able to tell whether

e C for each v e U

Example:
U may be the set of all patients in a register, and C C I/
The set of all patients having a particular disease

. Markus Strohmaier 2011
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Inductive Concept Learning

Inductive concept learning Given a set £ of positive and negative
examples of a concept C. find a hypothesis H, expressed in a given
concept description language £, such that:

e cvery positive example e € €1 is covered by H,

e no negative example ¢ € £ is covered by H.

To test the coverage, the function
covers(H, e)

Returns the value true if e is covered by H, and false otherwise.

. Markus Strohmaier 2011

Nada Lavrac and Saso Dzeroski, Inductive Logic Programming: Techniques and Applications, 1994 45
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HANNE &
The Problem of Inductive Concept Learning

given:
« Background knowledge (OWL/DL knowledge base)

« positive and negative examples of a concept
(instances)

find:
* A hypothesis (expressed as OWL class descriptions)
that covers all positive and no negative examples

. Markus Strohmaier 2011
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Search Learned Concept ﬂl'u
T

title search search MNothing leamed
abstracts search | Football Leipzig search )
—— Learning Input RN X
Gategor'; search search . | Person ‘ | Car ‘ IBui]ding‘ |
start learning

1 A

Search Results

Positive Samples ; ::ilp:ruu . | ..
hide Lokomotive Leipzig more...
N 1. FC Lokomotive Leipzig is a German football club based Iy —=
Positive Matches in the city of Leipzig, Saxony and may be more familiar to StakePastin Mesting ]
Nicky Adler more... many of the country's football fans as the historic side ﬂ
Nlﬂk‘y' Adler I:bﬂm 23 Ma":.l' 1085 in LEIPZIQ:I is a VB LEipZig, the first national Ghampiﬂﬂs of GETTT'IETTE.I'. Figure 2: Illustration of a search tree in OCEL.
German foothaller. In 2003 he moved from the They currently play in the 5th tier of the German football

amateur ranks into the professional game as a league system.

player for 1860 Munich. Adler played twice for the FC Sachsen Lelpzig more... B ase d on th e
+ | =

Under-19's national team, eleven times for the

FC Sachsen Leipzig is a German football club playing in

Under-20s (scoring four goals in the process) and 68 Leipzig, Saxony. The roots of the club go back to 1899 t 1 I C L
times in lower-league football before starting out as a and the founding of Britannia Leipzig. Following World eX e n S I O n y

senior player. Adler made his debut in the top flight War I, a 1919 merger with FC Hertha 05 Leipzig created

of German football on 1 September 2007 at Energie Leipziger Sportverein 1899. Another predecessor side, SV Sea rCh es fo r
Cottbus. Tura Leipzig, was formed in 1932 and just six years later,

Bernd Stange more... in 1938, joined with 1899 to create Tura 1899 Leipzig. 1
Bernd Stange is a German football manager S u Ita b I e

currently managing Belarus. Stange started playing Negative Samples

at an early age and was called into the East German | _ Hertha BSC more... hypoth eses.

Hertha Beriner Sport-Club von 1892 (commaonly known as

youth team. He continued to play for Chemie

Gnaschwitz in the lower divisions until 1965 and later Hertha BSC or Hertha Berlin) is a German football club

a year at Vorwarts Bautzen before joining HSD DHfK based in Berlin. A founding member of the German ﬂ
Leipzig, playing until retiring in 1970. Football Association in Leipzig in 1900, the club has a

Mario Strikers Charged more... long h|.5tory as Eie_rh_n‘s best—suppl_:hrted side and competes
Mario Strikers Charged, known as Mario Strikers today In the first division Bundesliga.

Charged Football in PAL regions and Mario Power Zentralstadion more...

Soccer in the Koreas, is a sports video game The Zentralstadion (Central Stadium), located in Leipzig,

developed by Canadian developer Next Level Games Saxony, Germany, is the premier football facility in the
and published by Nintendo for the Wii. This game + | - former East Germany. It has served as the home of FC
was announced at the 2006 Games Convention in Sachsen Leipzig which will soon make way for RB Leipzig
Leipzig, Germany as the sequel to Super Mario the latest football team property of energy drink maker
Strikers for the Nintendo GameCube. It was released Red Bull. A new licensing agreement with the company

on May 25, 2007 in Europe, June 7, 2007 in will see the facility renamed.

Ejstralia and July 30, 2007 in North America.

S. Hellmann, J. Lehmann, C. Stadler, J. Unbehauen, M. Strohmaier, Navigational Knowledge Engineering, (in preparation) 47
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Concepts Learned

Learned Concept Related concepts
( dbo SoccerCiub and dbodeague value more hide
NOFV-Oberliga S%CI%ECd ) specific
e more parallel classes
general Soccer teams in Oberliga Sued load
Matching port

Please enter a label, which describes your search collection best
(required):
Label (requiredj:m \

Learnlng |nput Comment (optional): dE]

aaaaaaaaa |
start learning L\
Fh

residents of the US load

Fositive Samples export
L Presidents of the LS load

FC Sachsen Leipzig more. .. rt

FC Sachsen Leipzig is a German football club playing in st oniT i load j

 The Learned Concept is shown in Manchester OWL Syntax
« The user can retain the concept for later retrieval.

« Saved concepts are displayed as social navigation
suggestions. Can be used to enrich existing knowledge

l"\t'\ﬁf\

MNAdotT.

. Markus Strohmaier 2011

S. Hellmann, J. Lehmann, C. Stadler, J. Unbehauen, M. Strohmaier, Navigational Knowledge Engineering, (in preparation) 48
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Classified Instances (2 instances

hide (displaying result 1-13) +50

FSV Zwickau maore...

FSV Zwickau is a Gemman football club located in

Zwickau, Saxony. Today's club claims as part of its

complex heritage sides that were East Gemmany's + | -
first champions: 1948 Ostzone winners SG Planitz

and 1950 DDR-Oberiiga champions ZSG Horch

Zwickau.

1. FC Gera 03 more...

1. FC Gera 03 s a Gemnan football dub located in  + | - |
Gera, Thuringia. —
SC Borea Dresden more...

SC Borea Dresden are a Gemman football club from
the city of Dresden, Saxony. The club dropped the
name FV Dresden-Nord on July 1, 2007 and
adopted its cument name to help encourage new
sponsorship support. Boreas is the Greek god of
the North Wind.

Budissa Bautzen more...

Budissa Bautzen is a Gemnan football club from
Bautzen, Saxony. Founded as Fuliball Klub
Budissa Bautzen on 24 May 1904, the club was
part of East German competition after Word War 1.
VB Auerbach more...

WfB Auerbach is a Gemman football club from the L|;|
city of Auerbach, Saxony. The club also has a

tennis department.

FC Eilenburg more...

FC Eilenburg is a Geman football club from the city
of Ellenburg, Saxony. The association was created
January 1, 1994 as the successor side to
Sportverein Martitz. The new club joined the
Landesliga Sachsen (V) on the strength of SV's
Bezirksliga Sachsen (V1) title. A poor 13th place
finish immediately retumed the side to sixth tier play
where they would remain for three seasons.

ViB Germania Halberstadt more...

VfB Gemania Halberstadt is a Gemman footballcub + | —
from Halberstadt, Saxony-Anhalt.

ZFC Meuselwitz more...

Zipsendorfer Fulballclub Meusehwitz is a Geman + | -
football club from Meuselwitz, Thuringia.

VB Pdineck more...

B PaRneck is a Geman football club from the city
of PoBneck, Thuringia with a membership of
roughly 400.

S5V Markranstadt more...

S5V Markranstadt is a Gemnan football club from
the city of Markranstadt, Saxony near Leipzig. Itis 20 1
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Result

Learning Input

start learning

Positive Samples

Lokemetive Leipzig more...

1. FC Lokomotive Leipzig is a Geman football club

based in the city of Leipzig, Saxony and may be more
familiar to many of the country’s football fans as the x
historic side WfB Leipzig, the first national champions of
Gemany. They cumently play in the 5th tier of the

Gemnan football league system.

FC Sachsen Leipzig more...

FC Sachsen Leipzig is a Geman football club playing in
Leipzig, Saxony. The roots of the club go back to 1899

and the founding of Britannia Leipzig. Following World
Warl, a 1919 merger with FC Hertha 05 Leipzig created x
Leipziger Sportverein 1899, Another predecessor side,

SV Tura Leipzig, was formed in 1932 and just six years

later, in 1938, joined with 1899 to create Tura 1899

Leipzig.

Negative Samples

Hertha BSC more...

Hertha Beriiner Sport-Club won 1892 (commaonly known

as Hertha BSC or Hertha Beddin) is a Geman football

club based in Beriin. A founding member of the Gemman = x
Football Association in Leipzig in 1900, the club has a

long history as Beriin's best-supported side and competes
today in the first division Bundesliga.

Zentralstadion more...

The Zentralstadion (Central Stadium), kocated in Leipzig,
Saxony, Gemmany, is the premier football facility in the
fomer East Gemmany. It has served as the home of FC
Sachsen Leipzig which will soon make way for RB
Leipzig the latest football team property of energy drink
maker Red Bull. A new licensing agreement with the
company will see the facility renamed.

AZ (football club) more...

AZ, an acronym for Alkmaar Zaanstreek, is a football club
from the city of Alkmaar, Netherands. They are the
cument Dutch Eredivisie champions.

Charlton Athletic F.C. more...

Chariton Athletic Football Club (also known as The

Addicks) is a professional association football club based

in Chariton, in the London Borough of Greenwich. The ﬂ
club was founded on 9 June 1805, when a number of

youth clubs in the South-East London area, including

East Street Mission and Blundell Mission, combined to

fom Chariton Athletic Football Club.

Useful properties:
 Biased towards high recall

» Scales well: Number of training
examples is more important than the
size of the background knowledge

With only 2 positives and 4 negatives,
it is possible to find 13 more
instances, which are football clubs
situated close to Saxony, Germany

. Markus Strohmaier

2011
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WIKIPEDIA

The Free Encyelopedia

Main page
Contents
Featured content

Current events
Random article

Donate to Wikipedia

¥ Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact Wikipedia

b Toolbox
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Spccial page

Search results

.From Wikipedia, the free encyclopedia

|Sc~c cer Leipzig Scarch

Content pages Multimedia Help and Project pages Everything Advanced

| Soccer Leipzig Q

Results 1-20 of 255 for Soccer Lelpzig

You may create the page "Soccer Leipzig®, but consider checking the search results below to see whether it is already covered.

For search help, please visit Help:Searching.

RE Leipzig
RB Leipzig is a German football Category:German football clubs | club
based in ... External links : com/soccer/leipzig/defhome. html RB Leipzig

12 KB (1,560 words) - 16:27, 9 December 2010

Dieter Kihn

Dieter Kithn (born July 4, 1956 in Leipzig , Saxony ) is a former football
(soccer) player from East Germany , whe won the silver medal with ...
3 KB (229 words) - 15:51, 25 October 2010

1. FC Lokomotive Leipzig

FC Lokomotive Leipzig is a German football club based in the city of
Leipzig in Saxony ... External links : abseits-soccer. com/clubs/leipzig. ...
19 KB (2,679 words) - 00:19, 11 December 2010

Sebastian Albert
Sebastian Alberl (burn 26 February 1987 in Leipzig ) is a German
footballer who ... com/soccer/leipzig/de/rb-leipzig-team-spieler-detail 10.

@e
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e

&

Learning Input

start learning
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RE Leipzig more...

RB Leipziy (RasenBallsporl Leipzig e, V. ) is a Gerrnan
football club based in Leipzig, formed in 2009. The club
plays in the tier-five NOFV-Oberliga Sd in 2009-10.

Lokomaotive Leipzig maore...

1. FC Lokomotive Leipzig is a German football club based

in the city of Leipzig, Saxony and may be more familiar to
many of the country's football fans as the historic side ﬂ
VB Leipzig, the first national champions of Germany.

They currently play in the Sth tier of the German football
league system.

Negative Samples

Sebastian Albert more...
Sebastian Albert (bom 26 February 1987 in Leipzig) is a ﬂ
German fonthaller who last played for Hansa Rostork
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Mock up

Helle. Sign in to get personalized recommendations. New customer? Start here. ’\1

amazoncom
~—"

¥ Today's Deals  Gifts & Wish Lists = Gift Cards

=T External Hard Drives | < | hard drive

Brands

Your Amazon.com Your Account  Help

Wish List

Computer & Accessories Bestsellers [ Accessories | Laptops Desktops Drives & Storage Printers & Ink Connected Home Software | Deals

Department
< Any Department
« Electronics
<« Computers & Accessaories

<« Memory Cards & External
Storage

External Hard Drives

Shipping Option (what's this?)
Any Shipping Option
Free Super Saver Shipping

Brand
Western Digital (1

Seagate &)
Hitachi |
Toshiba

Iomega

Electronics » Computers & Accessories : Memory Cards & External Storage » External Hard Drives : "hard drive”

Related Searches: external hard drive, internal hard drive, portable hard drive.

Showing 1 - 24 of 1,620 Results

- e

Western Digital WD Elements 1 TB USB 2.0 Desktop
External Hard Drive WDBAAUQO10HBK-NESN

Buy new: $120.00 §72.09
11 new from $72.99

@S

Western Digital My Passport Essential SE 1 TB USB 3.0
and USB 2.0 Ultra Portable External Hard Drive
WDBACX0010BBK-NESN (Midnight Black)

Buy new: $469.89 $129.99

LaCie (84)
Oyen Digital (22) 2 used from $80.00 28 new from $119.00
> Ses more... Get it by Tuesday, Dec 14 if you order in the next 37 hours and Get it by Tuesday, Dec 14 if you order in the next 38 hours and

Avg. Customer Review
Any Avg. Customer Review

choose one-day shipping.
Eligible for FREE Super Saver Shipping.
Frinindnlr (704)

choose one-day shipping.
Eligible for FREE Super Saver Shipping.
*rinindnr (30)

Sort by Relevance

=
b

Positive Examples

-

Hard Drive ST305004EXA101-RK

Toshiba Canvio Plus 500 GB USB 2.0 Portable External
Hard Drive EOSADS0CAUZXK (Raven Black)

Negative Examples

YolooET & Up (403) Western Digital WD Elements 1 TB USB 2.0 Desktop
o External Hard Drive WDBAAUOO10HBK-NESN
FRATET B Up (s45)
Ter B Up (733)
& Up (785

Certifications
Energy Star [

Condition
Any Condition
New (1
Used | )]
Refurbished (27)

50)

Price
Any Price

Il e ™ s

'@0

Toshiba Canvio Plus 500 GB USB 2.0 Portable External
Hard Drive EO5A050CAU2XK (Raven Black)

Buy new: $84.38 $59.99
37 new from $59.99
1 used from $60.00

Get it by Tuesday, Dec 14 if you order in the next 38 hours and
choose one-day shipping.

D

Seagate Expansion 500 GB USB 2.0 Portable External
Hard Drive ST905004EXA101-RK

Buy new: $80.00 $69.09
46 new from $59.98
3 used from $55.95

Get it by Tuesday, Dec 14 if you order in the next 38 hours and
choose one-day shipping.

festern Digital My Passport Essential S5E 1 TB USS 3.0
ad USE 2.0 Ultra Portable External Hard Drive
DBACKO010BBK-NESH (Midnight Black)

Seagate Expansion 500 GB USBE 1.0 Portable Extarnal
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Extracting Semantics from ...

Motivation

Social Labeling

« Hashtag Semantics
Social Tagging
 Tag Relatedness

» Tag Generality
« Tag Hierarchies

Social Navigation

* Navigational Knowledge
Engineering = Conclusions

. Markus Strohmaier 2011

52



Knowledge Management Institute #. Grazs

Objectives

Provide (some) answers to the following questions:

 What is the difference between extracting semantics from text
vs. extracting semantics from crowds?

* Why should we study crowds and crowd behavior from a
semantic computing perspective?

« How can semantics be extracted from online crowd behavior,
such as
« ...from Social Labeling
« ...from Social Tagging
« ...from Social Navigation

 What are the implications for semantic computing research?

. Markus Strohmaier 2011
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Social Computation for the Web of Data

Crowds provide some advantages over semantic extraction from text.

It is through the process of social computation, i.e.
the combination of social behavior and algorithmic computation,
that semantic structures emerge.

In order to extract semantics from crowds, understanding users’
behavior and its impact on emerging semantic structures is
important.

Shaping or classifying certain users’ behavior are ways of
increasing preciseness of emerging semantic structures.

. Markus Strohmaier 2011
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Crowd Semantics

based on [Hovy 2011]

Def: A concept Cis a list of triples

A i

C={r,w;s))r,w,s,)..(r,w,s.))

where r. € {Relations} = R, e.g., :subj, :agent, :color-of
w. € {Words} = vocabulary, e.g., happy, run, apple
s. € [0,1]

and each w, has been associated with C through the

relation r,, with a strength of association s, that is
computed under some measure.

. Markus Strohmaier 2011

[Hovy 2011] Based on slides by Ed Hovy, USC, Reasoning with Text Workshop 2011 (link)
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Summary

We can observe that:

* semantic structures can be obtained as a byproduct
of online crowd behavior (labeling, tagging, navigation)

» these structures can approximate structures in
reference knowledge bases (DBPedia, WordNet, etc)

but:

« pragmatics influences resulting semantics
* semantic preciseness remains a challenge

. Markus Strohmaier 2011
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An Agenda for Semantic Computing
Research

Utilizing online behavior of crowds for
the construction, maintenance and enrichment of
large-scale semantic structures

http://www.flickr.com/photos/waldoj/722508166/
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Thank You.
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