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Motivation

Collaboratively-built Lexical Semantic Resources
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Motivation

Collaboratively-built Lexical Semantic Resources

AHow are the resources
organized?

AWhich kind of semantic
knowledge is encoded?

AWhat are their strengths
and drawbacks?

Collaboratively-built
Lexical Semantic Resources
Wiktionary

[wik[anri1] n.,
a wiki-based Open
Content dictionary

@the SAUTUS d e The Free Encyclopedia

22.03.2010 | Computer Science Department | UKP Lab i Prof. Dr. Iryna Gurevych | Christian M. Meyer | 5 e



Motivation

Collaboratively-built Lexical Semantic Resources

! hA TECHNISCHE
UNIVERSITAT
DARMSTADT

Expert-built

Lexical Semantic Resources

~

GermaNet

W come (G

WordNet
OpenCyc /

o

@thesaurus.de
\

Collaboratively-built
Lexical Semantic Resources

. . / _‘:r}i\ =
Wiktionary 2P 0
[wik[anri1] n., ¥ 0
a wiki-based Open 3@ v [
Content dictionary ANRERSEE-

WIKIPEDIA
The Free Encyclopedia

/

Ubiguitous

22.03.2010 | Computer Science Department | UKP Lab i Prof. Dr. Iryna Gurevych | Christian M. Meyer | 6 Koowledge

Processing



Lexical Semantic Resources TECHNISCHE

Wiktionary DARMSTADT

boat .

English Collaboratively
created online

Most common English words: due « Henry « society « #797: boat » heaven » v. » difficult

Pronunciation

= (RP) enPR: bat, IPA: /baut!, SAMPA: /bRUL/

n (GenAm) enPR: bat, IPA: /bout!, SAMPA: fboUc/
= M) Audio (US)=IP file

= Rhymes: -sut

Etymology

From Old English b&f < Proto-Germanic *baitaz. Related to Old Norse
batr, beit (lcelandic: bafur). Related to German Boot and Dutch boot.

Noun
boat (plural boats)

Word Senses

[1] A craft used for transportation of goods, fishing, racing, recreational cruising, or military use on or in the water,
propelled by oars or outboard motor or inboard motor or by wind.

[2] (poker slang) A full house.

[3] (chemustry) One of two possible conformers of cyclohexane rings (the other being chair), shaped roughly like a

boat.

Synonyms

i erat, shinwessel | D€MaAnNtic Relations

Hyponyms

[1] ark, bangca, barge, canoe, catamaran, caravel, carrack, coracle, cruiser, cutter, dhow, dinghy, dory, dragon
boat, Dutch barge, East Indiaman, felucca, ferry, ferryboat, fishing boat, folding boat, galley, galleon, gig, go-fast
boat, houseboat, hovercraft, hydrofoil, hydroplane, inflatable boat, inflatable raft, jetboat, jetski, junk, kayaaki,

A boat kept on land

dictionary

ALanguage
AEtymology
APronunciation
APart-of-speech
AWord senses
ASynonyms
ADerived Terms
ATranslations
Aé
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Lexical Semantic Resources

GermaNet and OpenThesaurus

A TECHNISCHE
UNIVERSITAT
DARMSTADT

GermaNet

ASemantic Network for the
German Language

ACreated by lexicographers
AWordNet-like structure
A[Kunze and Lemnitzer, 2002]

OpenThesaurus

ACollaborative (but moderated)
collection of synonyms

AUsed in OpenOffice
A[Naber, 2005]

<con_rel name="hyperonymy" dir="one" xmlns:xlink="http:/|
<locator xlink:type="locator" xlink:href="nomen.Pflanze
<locator xlink:type="locator" xlink:href="paman Pflanzal
<arc xlink:type="arc" xlink:from="nPflanze. GermaNet

</con_rel=
-

@thesaurus de

Synonym finden

Home - Impressum - Login - LI twittel

bank - Synonyme bei OpenThesaurus

Bank - Sitzbank - [@ndern]

Bank - Bankhaus - Finanzinstitut - Geldhaus - Geldinstitut
Geschéftsbank - Kreditanstalt - Kreditinstitut - Sparkasse -
[&ndern]

Ubiquitous
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A Uniform Representation of Resources
Splitting of Synsets

{vessel, watercraft} is hypernym of {boat}
{vessel} is hypernym of {tank, storage tank}

Insert synonymy
relations within vessel 1
a synset

{vessel, watercraft}
Insert semantic relations
between each individual word sense

watercraft 1

{tank, storage tank}

storage
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A Uniform Representation of Resources TECHNISCHE
Word Sense Disambiguation of Relations DARMSTADT
boat Sense [1] encodes a

English synonymy relation to

Most common English words: due « Henry « society « #797: boat » heaven » v. » difficult ﬁ Cr a f t (‘)

Pronunciation

But which sense?

= (RF) enPR: bat, IPA: fbeut/, SAMPA: /b@EUL/

n (GenAm) enPR: bat, IPA: /bout!, SAMPA: fboUc/
= m) Audio (US)™=' M1

= Rhymes: -sut

Etymology

From Old English b&f < Proto-Germanic *baitaz. Related to Old Norse
batr, beit (lcelandic: batur). Related to German Boot and Dutch boot.

craft (countable and uncountable; plural craft or crafts)

[1] The skilled practice of a practical occupation.

She represented the craft of brewers.

[2] (rautical, whaling) Implements used in catching fish, such as net, line, or hoo

Noun as in harpoons, hand-lances, etc.

boat (plural boats) [3] (nautical) Boats, especially of smaller size than ships. Historically primarily a

[1] A craft used for transportation of goods, fishings loading or unloading of other vessels, as lighters, hoys, and barges.

propelled by oars or outboard motor or inbogz
[2] (poker slang) A full house.

@ motpedt by wind. [4] (nautical, British Royal Navy) Those vessels attendant on a fleet, such as cutt

generally commanded by lieutenants.

[3] (chemustry) One of two posgilie cerfformerseCyclohexans tiag e other by ) ] o ]
boat. [5] A vehicle designed for navigation in or on water or air or through outer space.
s ——> [6] A particular kind of skilled work.
nonyms . .
Y He learmed his craft as an apprentice.
[1] craft,

— [7] Shrewdness as demonstrated by being skilled in deception.

Hyponyms ? -
[1] ark, bangca, barge, canoe, catamaran, c© |, carrack, coracle, cruiser, cutter, dhow, dinghy, dory, dragon

boat, Dutch barge, East Indiaman, felucca, f\!fy, ferryboat, fishing boat, folding boat, galley, galleon, gig, go-fast
boat, houseboat, hovercraft, hydrofoil, hydroplane, inflatable boat, inflatable raft, jetboat, jetski, junk, kayaaki,
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Structural Analysis
Topological Results

Analysis: | log(#nodes)
*

AConnectivity RN
ADegree distribution
ANetwork organization
ACluster analysis

0"‘

..

. HEREKRO KO O
ReSU ItS log(degree)

AThe largest connected component contains
the bulk of semantic knowledge

AThe Wiktionary graph is scale-free and allows to predict
analysis results to future (larger) versions

AAIl graphs are small world graphs; they show organizational
patterns that significantly differ from random graphs
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Content Analysis
Resource Size

400k

350k - AWiktionary has most lexemes/senses 7
AGermaNet has most relations J

300Kk -

250k
200k

150k
100k
50k -
Ok -

Lexemes Word Senses Relations

m Wiktionary m®mGermaNet = OpenThesaurus
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Content Analysis
Polysemy

| Wiktionary OpenThesaurus

Number of Lexemes 90,611 67,402 66,754
..Monosemous Lexemes 29,025 32.0% | 61,129 90.6% 54,939 82.3%
..Polysemous Lexemes 10,643 26.8% 6,237 9.2% 11,815 17.6%
..Dangling Lexemes 50,943 56.2% -- =

What causes this difference? Possible explanations:
1. Wiktionary contains more word with a high frequency in language
(known to be more ambiguous)

2. The community more likely creates articles for polysemous terms,
since they might be more interesting to create

3. The coverage of Wiktionary senses is on average higher
4. Wiktionary word senses are more fine-grained

Subject of ongoing work
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Content Analysis
Dangling Lexemes

TECHNISCHE
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| Wiktionary OpenThesaurus

Number of Lexemes

..Monosemous Lexemes
..Polysemous Lexemes
..Dangling Lexemes

boat

English
Most common English words: due « Henry « society « #797: boat » heaven » v. » difficult
Pronunciation

= (RP) enPR: bat, IPA: /baut/, SAMPA. /bEUL/

= (GenAm) enPR: bat, IPA: /bout!, SAMPA: /boUc/
= W) Audio (Ug)"!™ =

= Rhymes: -sut

Etymology

From Old English bat < Proto-Germanic *baitaz. Related to Old Norse
batr, beit (Icelandic: bétur). Related to German Boot and Dutch boot.

Hyponyms
[1] ark, bangc

rge, canoe, i
boat, Dutch barge, East Indiam
boat, houseboat, hovercraft, hy

¥elding boat, galley, gallean, gig, go-fast
. Inflatable boat, inflatable raft, jetboat, jetski, junk, kayaaki,

90,611
29,025
10,643
50,943

n

67,402

32.0% 61,129

26.8% 6,237

56.2% --
encyclopedia

Wiktionary
['wikJanr1] n.
a wiki-bas

ilen Mt learsd

search

[ Go ] [ Search ]

nawination

m Main Page
m Community portal

m_iiktinnars

66,754
90.6% 54,939 82.3%
9.2% 11,815 17.6%
entry dizcuzzion wrtatinns create

Editing bangca

Wiktionary does not yet have an entry for bang

= To start the entry, type in the box below and clic
visible immediately.

s [f you are not sure how to farmat a new entry fror
termplates to help you get started.

o [f you are new to Wiktionary, please see Help: 5t
experiments. Also make sure your entry meets |

You are not logged in. If you save your edits to this p
page's histary. Far that and other reasaons, you shoul
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TECHNISCHE
UNIVERSITAT
DARMSTADT

Content Analysis
Dangling Lexemes

| Wiktionary OpenThesaurus

Number of Lexemes 90,611 67,402 66,754
..Monosemous Lexemes 29,025 32.0% 61,129 90.6% 54,939 82.3%
..Polysemous Lexemes 10,643 26.8% 6,237 9.2% 11,815 17.6%
..Dangling Lexemes 50,943 56.2% -- --

Wiktionary is still growingé

184 197 211 224 734 334 378 397 393 412 477 443 438 477 433 304 522 340 TR 507 390 600 437 630 713 T40 763 T7E T3 TO7 909 #20 841 533 943 577 887 499 912 920 930 9N 903 9™
Jan Feb Mar A May Jn Jul Aug Sep Oct Nov Dec Jan Feb Mar Agr May Jun Jul Aug Sep Ocl Nov Dac Jan Feb Mar A May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
| 2008 | 2007 | 2008 | 201

Fig. courtesy: http://stats.wikimedia.org/wiktionary/EN/ChartsWikipediaDE.htm
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Content Analysis
Semantic Relations

7\ TECHNISCHE
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Wiktionary
['wik[anri] n.,
a wiki-based Open
Content dictionary

Synonymy

Antonymy

Hypernymy

Hyponymy Holonymy

Meronymy

m Wiktionary

m GermalNet

= OpenThesaurus
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