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WSD — IR @ UNED:
initial motivation

m 1997 EuroWordNet: let’s use it!
B [998: (manual) indexing with synsets +29%

m 1999: Sanderson pseudo-senses vs.
WordNet synsets (EMNLP)

m 1999;: WSD versus first sense heuristic

(SIGLEX)
m 2000: ITEM conceptual search engine



Metscape: hultilingual Search Engine

File Edit “iew

_§ " Bookmarks £

ilingual Search

Submit Buery

Buery: | Celebraciones del milenio g ia capital de Italiel

Proces=sing finished.

Lanuage of the query Word Sense Disambicguation Document Representation Newspaper

o Espafiol V 811l Senses o Textual #  The Washington Post
o English - First Sense w Conceptual wr El Pais

wr Catala w  Gonceptual Density wr El Periddice

Asum( celebration millernivm #sum(#phrase (capital of italy) #phrase{italizn capital) roma rome ) )

Finished. Tupe a hew gueru. Submit Queryl

WOELD IM ERIEF
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Yiew Go  Communicator Help

WOELD In Brief Metscape:
IsFae:!.ls, Palestlnla.ng Swap Stereofll o Egit

Britain Honors M.L. King - - -
In Poland, a Vast Church to Span | m" Bookmarks @5{. Location: [fattp: //terral. ieec. uned. es/search/washington/002114 . htm {|
Bard Upstages Contenders Far ‘Han |[3

L

Peace Can Be Won Through Respect for Human
Rights, Pope Says

saturday, January 2, 1999; Page A20

S8 documents found. Double click item.

YATICAN CITY, Jan. 1-In his last New Year's Day message of the millennium, Pope John

Paul |l took a retrospective look at the closing century to recall the destruction caused by two
world wars and to remind his listeners that only through respect for human rights can peace
be achieved.

Before thousands in a hass in St Peter’s Basilica, the pope sald in his homily that the i
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ITEM search engine

m Scalable to several languages
m Conceptual query expansion

m Translations via hyperonym relations (e.g governor’s
race)

but
m Granularity
m [ndexing units versus translation units

— Words are not good for translation
» (t¢ cargado/strong tea)

— Phrases are not good for indexing

4

» “word+sense+disambiguation’/“sense tagging”

—Is Word Sense Disambiguation an issue for the semantic web?
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Em;:,;:;fﬁé;id:_ practicas de programacion |l

Teérminos mas relevantes en UNED.es Primeras 10 paginas de Google en UNED.es

I Pinche en el término, para mostrar Ia lista de documentos que contienen el

término seleccionado.
I* Pinche en ) e-consult, para reconsultar a Google utilizando como consulta el

erminio seleceionado.
t EXPLORE PHRASE
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WTB Evaluation

1523 sessions with interaction
« average 5.11 actions per session
» explore phrase used in 65.13% sessions

All queries 1 word queries >1 word queries

First action DOC 40.70% 45.49% 37.30%
after QUERY PHRASE 51.14% 45.65% 55.05%

RECONSULT 8.141% 8.846% 7.640%
Last action
Before ending QUERY 48.74% 53.38% 45.15%
Session with PHRASE 42.95% 40.85% 44.57%
explore DOC RECONSULT 8.306% 5.764% 10.27%




Is WSD easier than MT/CLIR?

/' abortion —*

abortion 1ssue

I

1ssue

aborto :
\ Corpus evidence

tema |— easunto del aborto

numero —*

dicion {—

easuntos como el aborto

7 casuntos del aborto

*temas como el aborto
.asunto aborto

—e

emision |

Alignment without parallel corpora

abortion 1ssue

<

>

tema del aborto




Results on

CLEF comparable corpus
Spanish
Size # Phrases # Aligned
2 6,577,763 | 2,004,760
3 7,623,168 252,795
English
S1ze # Phrases # Aligned
2 3,830,663 1,456,140

3

3,058,698

198,956




Results on CLEF corpus

2 lemmas Algorithm Random Selection
EN ES EN ES

+ frequent | .83 .30 .02 .02

- frequent |.66 .54 .02 .02

3 lemmas Algorithm Random Selection
EN ES EN ES

+ frequent | .94 .80 .004 .005

- frequent |.81 .62 .004 .004




Noun Phrase translation

1) Select aligned sub-phrase with most frequent translation
2) discard overlapping sub-phrases
3) iterate.

advances in treatment of a wide variety of diseases

advances in treatment
treatment of a wide
wide variety

variety of diseases




advances in treatme
treatment of a wide

wide variety

variety of diseases

tipo de enfermedades



advances in treatme
treatment of a wide

wide variety (amplio)

variety of diseases

tipo de enfermedades



[ sy )

advances in treatmen
treatment of a wide
wide variety (amplio)

variety of diseases

avances en el tratamiento tipo de enfermedades



[ sy )

advances in treatmen

treatment of a wide (amplio)

wide variety (amplio)

variety of diseases

avances en el tratamiento tipo de enfermedades



advances in treatme
treatment of a wide
wide variety

variety of diseases

avances en el tratamiento amplio tipo de enfermedades



Is this document relevant?

Query bridze and tumel construction for the Beijing—EKowloon Eallroad
Title coal eastward

Date 99/07/07

R RiE oRiE M TRE s MEsBRER s nRE R #iREE10 1 BREAMREIEE 990707 FRR
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WE: FEEERSHNE AOEE, $i EENEESTEMETRN Sad———EniEEREl £ BiRE
Fo, iR, SRR Y B EEE A TENERTE IR LR R R R L e s
i, REEWEMEBRL, egceesB, BMERWICT. B EER. $HEE. @ kg, LFEEHERH
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pyth G ) i OGR T RESER a9, 68 E, WHUSBASHEE, EFE-HTH, #$ERHEL 6. 27
7T ZEEEFEL. LRI ERS, ihiRERs FEA T AR, DR ERAR N B R, TuiR
LS &, AERENEKARBEFRFAMRILFEEEFIVES R iISrRafE. K REHRE, &g
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Bl. # REROERBEEIATN000E IR, MRt R8Nk £, FFRIERETEINRTN. iRitE
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S8, HiETEEM0Y £, Wi TEAELE, HiBTEENz0Y £, FRFA0EFL, & BTEEM
20% £ PR T TS B TR A PRRA A8, SE o8, WHIE LRIET T, RERE
ATAERE. BT R THENERS. 08, R IEEME, THavEREHe ET A0EHmE. 2XTE
MERI, oEENITIRERESHEE 100%, HRERY. ETHR. rEsisdiERENREEE, B
ETREE SHEISRARS, . RN IREEHERN. BRE, MEIERERM2EL. <8R
(1o9odFoTHOTHEZR) AR BIE LT REMRME . R EEN B LEF B LER.
infollpeopledaily. com cn EEIE: (010065092993 (010065091074 Soutce: Oard 2000




Systran

Ir-.-1 ozilla: Consulta ndmern 2 con el sistema de 1

Titulo de la consulta 2

Conferencia sobre control de la natalidad

Descripcién de la consulta 2

i Guales fueron las discusiones y las resoluciones de la Conferencia Mundial de
Poblacidon sobre el control de la natalidad en El Cairo?

Explicaciones complementarias

Todas las discusiones politicas, propuestas y resoluciones sobre el control de la
natalidad en la Conferencia Mundial de Poblacidn son de interés. Las posturas de
distintos paises, organizaciones y grupos son especialmente relevantes.

Evalue el
Documento
{0} No Juzgar Adn

i0) Relevante
{O) Algo Relevante

i@ No Relevante

7 No hay Inform.
suficiente

Mo ohstante, me digo gue, decision de Gianna Beretta podria ser interpretado como heroico.
Pero el segundo beatification estd disturbando ineguivoco. Elisabetta Canori bMora, un romanao
guign muerta en 1825, seguido siendo en una unidn donde su marido abusado le y finalmente
abandonado le a cuidar solamente para sus nifins, " Elisabetta Canori Mora, " el papa dijo,
demostrado, en el medio de numeroso dificultades conyugales, su fidelidad total a la comision
asumida en sacramento de la unidn v de las responsahilidades gue derivan de ella” Para
permanecer en a unidn lousy v destructiva, ella estd en el camino a hacer un santo. Ahora hay
un buen modelo del papel para las muchachas adolescentes catdlicas. Considere, tamhién,
contexto para la seleccidn de estas dos mujeres. El Vatican ha estado intentando a influencie
la agenda para la conferencia de LM, de esta caida en El Cairo en |la poblacidn v desarrollo. El
delegado de ‘Vatican a una reunidn preparatoria reciente buscd a suprima la nocidn de la”
maternidad segura " como meta importante de la salud. En a humar refrenado, chastised para
pensar eso si usted no estd para la caja fuerte maternidad, usted esta para la maternidad
insegura. Pero estos dos beatifications refuerza el mensaje gue el Vatican no valora la
seguridad de las mujeres adentro maternidad v vida de familia.




Noun phrases

| bt ozilla: Consulta nimera 2 con el sistema de 2
Titulo de la consulta 2

Conferencia sobre control de la natalidad

Descripciéon de la consulta 2

;Cuales fueron las discusiones y las resoluciones de la Conferencia Mundial de
Poblacidén sobre el control de la natalidad en El Cairo?

Explicaciones complementarias

Todas las discusiones politicas, propuestas y resoluciones sobre el control de la
natalidad en la Conferencia Mundial de Poblacidn son de interés. Las posturas de
distintos paises, organizaciones y grupos son especialmente relevantes.

- gianna beretta e s aay
Evalie el segundo heatification
Documento elisabetta canori mora
midst numeroso conyugal dificultad
{2) No Juzgar Aan fidelidad total compromiso
sacramento del matrimonio responsibility
@ Relevante piojoso destructor matrimonio
) Algo Relevante buen papel modelo
jovenes de edades
i@ No Relevante contexto seleccidn dos mujer
|[congresos de el cairo poblacion desarrolio
7 No hay Inform. reciente preparatorio
suficiente maternidad sequra
salud importante meta
inseguro maternidad

Best alignment

Phrase with query terms

J




UNED @ iCLEF’2001

Results
System Precision Recall
Systran MT |0.48 | 9/
UNED NPs |0.47 (-2%) |0.34 (+52%)

cf. U. Maryland experiment: word-by-word translation
substantially worse than Systran.



UNED @ iCLEF’2002

CLIR Query formulation

Reference system

m Assisted word-by-
word translation.

UNED system

m Assisted formulation
by phrases.

m Automatic translation
using alignment.




OUNED query formulation

Ir-.-1 ozilla: Consulta ndmera 4 con el sistema 2

Seleccione las expresiones que desea incluir en la consulta

La consulta contiene 5 expresiones

_| atencidn al paciente | _| consecuencia de |la huelga

_| caso de atague _| motivo de la huelga

[T huelga de hamhbre

Si lo desea puede afiadir nuevos términos individuales a la consulta

Afadir térming a la consulta Fealizar Consulta

2 MOTICIAS DE LA COMUNIDAD: CENTRAL: PARQUE DEL ECO; PLAN EXCESIVO
EFECTUADO DEL ALZA DEL AUTOBUS DE LA HUELGA DE HAMBEE

I‘e?enda z ) MUJER PARA TERMINAR HUELGA DE HAMBRE DE GUATEMAL A DERECHOS
de Simbolos HUMAMNOS: EL ABOGADD DE ESTADOS UNIDOS BUSCARA CARGAS DEL
CRIMINAL CONTRA OFICIALES DEL EJERCITO, ELLA SE HABIA MUERTO DE
© No Juzgado HAMBRE POR 32 DIAS ADENTRO ESFUERZC DE APREMDER DEL SINO DE SU
MARIDO,
@ Relevante 3 @) EL ACUERDO TERMINA HUELGA DE HAMBRE DE SANTA DE LOS

ESTUDIANTES UC DE BARBARA

4 @ UCLAESCOGE LA CABEZA DEL INTERING PARA LOS ESTUDIOS DE CHICAND;
EDUCACION: ALGUNOS ACTIVISTAS CRITIGUE LA CITA DEL WHO DEL

7 Dudoso ADMINISTEAROR AYUDADA PARA NEGOCIAR EL EXTREMO PARA TEMER

HAMBEE HUELGA,

5 @ ABOGADOS EGIPCIOS EM LOS COLEGAS EXCESIVOS DE LA HUELGA DE
HabARRE (il IE ERICARCE] Al i

i@ No Relevante




UNED relevance teedback

lr-.-1 ozilla: Consulta ndmera 4 con el sistema 2

Seleccione las expresiones que desea incluir en la consulta

La consulta contiene 5 expresiones

_| atencidn al paciente | _| consecuencia de |la huelga
_| caso de atague _| motivo de la huelga

[T huelga de hamhbre

Si lo desea puede afiadir nuevos términos individuales a la consulta

Evalue el
Documento

iJ) Relevante

i@ No Relevante

7 Dudoso

Afadir término a la cunsulta| Realizar Cnnsulta|

huelga de hambre en guatemala:-

derechos humanusl

criminal acusaciones contra oficiales del ejército

jornada de trabajn|

abogados estadounidenses




UNED relevance teedback

lr-.-1 ozilla: Consulta ndmera 4 con el sistema 2

La consulta contiene 6 expresiones

Seleccione las expresiones que desea incluir en la consulta

_| caso de atague

[T huelga de hamhbre

_| atencidn al paciente

_| consecuencia de la huelga
_| motivo de la huelga

[T huelga de hambre en guatemala

Leyenda
de Simbolos

i{C) No Juzgado
D) Relevante

i@ No Relevante

7 Dudoso

Afadir térming a la consulta

Si lo desea puede afiadir nuevos términos individuales a la consulta

2 MUJERE PARA TERMIMNAR HUELGA DE HAMBRE DE GUATEMAL A DERECHOS

Fealizar Consulta

HUPAANGS: EL ABOGARC DE ESTADOS UNIDOS BUSCARA CARGAS DEL

CRIMIMAL CONTEA OF ICIALES DEL EJERCITO. ELLA SE HABIA MUERTO DE

HANMBEE POR 32 DlAS ADENTEO ESFUERAQ DE APREMNDER DEL SIMO DE SU

bAARI DO,

O ABOGADC DE ESTADCS UNIDOS EM LA HUELGA DE HAMBRE PARA EL

ESPOS0 PERDIDO DEL GUERRBILLA; GUATEMALA: JENNIFER HABRBURY DICE

GUE ELLA S5E MOBIEA DE HAMBRE A LA MUERTE A MENOS GQUE EL EJERCITO

POSEA HASTA LO GQUE ELLA WE COMO UN EXPEDIENTE 2 1/2-YEAR DEL

EMGAMNG@O, ELLA INSISTE QUE EL ES UN PRISIONERO DE GUEREA Y S5E HA

TORTURADG 51N PIEDAD.

O NOTICIAS DE LA COMUNIDAD: CENTRAL: PARQUE DEL ECO; PLAN EXCESIVO

EFECTUALC DEL ALZA DEL AUTOBUS DE LA HUELGA DE HARBREE

@ ALBANIAFACILITA EL SOPORTE EM CARACTERISTICA COMFISCADA

= Fl AT IFRMNM TERMAIN S HIIEL (54 OF HAKPRE ME <ARTA OE | 1%




UNED @ iCLEF’2002

Results
System F . o
Reference WR
UNED .37 (+65%)

Statistical significance:

p< 0.05 linear mixed-effects model + ANOVA.



UNED @ iCLEF’2002

Initial Query formulation

System Average time
Reference 286 s.
UNED 44 s.




UNED @ iCLEF’2002

[nitial query formulation

System P @ 20

Reference .19

UNED 29




And what about WSD?

m Supervised systems have little to be
supervised with...
— Research on unsupervised systems (Senseval 2)

— Solve the acquisition bottleneck of supervised
systems: obtain training instances
automatically.

m Better understanding of the problem: sense
inventories, test suites, polysemy.



WS is harder than the
applications

m [R > WSD: automatic assignment of web
directories to word senses (Computational
Linguistics, to appear)

m MT — WSD: use aligned phrases for partial
disambiguation (no need for parallel
corpora!l) (work 1n progress)

m WSD: go to the basics: study sense
inventories, and polysemy distinctions for
clustering (SIGLEX 00, 02)



J Google Directory - Society > Issues > Environment > Conservation and Endangered Species » Speci - Microsoft Internet Explorer E@‘@
Wy
"

Archivo Edicion Ver Favoritos Herramientas Ayuda

Direccion -’ﬁ http://directory google.com/Top/Society/Issues/Environment/Conservation_and_Endangered_Species/Species_Loss/Mammals/Cats/Tigers/?tc=1/ b | I Vinculos

GO &)8 [e| | |__Google Search | Directory Help

Web Directory ®Search only in Tigers © Search the Web

Ea

Tigers
Society > Issues > Environment > Conservation and Endangered Species > Species Loss > Mammals > Cats > Tigers Go to Directory Home

Related Category:
Science > Biology > Flora and Fauna > Animalia > Chordata > Mammalia > Carnivora > Felidae > Panthera > Tiger (33)

Web Pages Viewing in Google PageRank order View in alphabetical order
Tiger Information Center - http://www.5tigers.org/
Dedicated to providing information to help preserve the remaining five subspecies of tigers.
Tiger Foundation - http:/fwww tigerfdn.com/
A Canadian conservation organization exclusively dedicated to the preservation of wild tigers.
Save China's Tigers - http:/Awww.savechinastigers.org/
Dedicated to in-situ conservation of native cat species in China, particularly the South China Tiger.
Tigers in Crisis - http:/fwww tigersincrisis.com/
Information about endangered tigers, conservation status and solutions.
Tiger Missing Link Foundation - http:/Awww tigerlink.org/
"Saving tigers one by one" -- The only non-government organization working in tiger genetics with the private sector tiger owners to preserve
tiger biodiversity.
TigerAid Foundation - http:/fwww tigeraid.org/
Through public-private partnerships in alliance with Internet users, our organization is creating the largest global online community acting on
protecting tigers and their habitats.
Forever Tigers - http:/Awww forevertigers.com/
Information about threats to wild tiger populations.
Awesome Tigers - http:/iwww . everwonder.com/daviditigers/
Information about living and extinct tigers.
Tiger Havens Of India - http:/ffwww.geocities.com/pateludayftiger1 .html
A site by an amateur naturalist dedicated to tigers and their conservation
Tigers in the Wild - http://panda.org/resources/publications/species/tiger99/
Describes the conservation efforts of the World Wildlife Fund {WWWF) to save tigers from extinction due primarily to habitat loss and illegal killing.
Endangered Species on Ecobeetle - Tiger - http:/Awww.ecobeetle.comitiger.htm
Ecobeetle is your environmental webpage with a special focus on endangered tigers.




J Google Directory - Sports > Golf » Golfers > Woods, Tiger - Microsoft Internet Explorer

Archivo Edicion Ver Favoritos Herramientas Ayuda

Direccion :-ﬁ http://directory .google .com/Top/Sports/Golf/Golfers/Woods, Tiger/?tc=1/

GO L)gle | |__Google Search | Directory Help

Web Directory ® Search only in Woods, Tiger © Search the Web

Woods, Tiger
Sports > Golf > Golfers > Woods, Tiger Go to Directory Home

Web Pages Viewing in Google PageRank order View in alphabetical order
First Church of Tiger Woods - http:/fwww.TigerWoodsisGod.com
Dedicated to exploring the possibility that Tiger Woods may actually be God.
Tiger Woods Timeline - http:/fwww.infoplease.com/spot/tigertime1 .html
A potted life history presented as a year-by-year timeline.
AskMen.com - Tiger Woods - http:/Anww.askmen.com/men/sports/28_tiger_woods.html
Commentary on his star qualities, plus a biography and related links.
PGA Tour.com - Tiger Woods - http:/iavw pgatour.com/players/intro/8793.html
Current statistics or tour history.
Rick's Tiger Woods Page - http:/fworld.std.com/~rgu/tigerwoods/index.html
FAQ, ancedotes and quotes, mailing list, and links.
Golf Stars Online: Tiger Woods - http:/iwww.golfstarsonline.com/ A Tiger_Woods/
Reviewed links to websites, articles, interviews, endorsements, photos and other online resources, plus fan comments.
Billion Dollar Athlete - http:/fAwww.askmen.com/sports/business/15_sports_business.html
Article on Tiger Woods as marketing phenomenon.
All Star Tiger Woods - hitp:/fwww allstarz.orgltigerwoods/enter.htm
Includes facts, pictures, wallpaper, statistics, swing analysis, and related links.
Tiger's Den - http://www.geocities.com/Colosseum/Track/6331/index.html
Biography, pictures, chat room, screen saver, and audio and video clips.
Will 's Tiger Woods Page - http:/fhome.swipnet.se/~w-61837/tiger.htm
Photos, audio, video and personal information.
Tiger Woods Site in Thailand - http://members tripod.com/~t_woods/
Tiger Woods' biography, with postcards, news, and pictures in Thailand. Photo gallery, updates, articles, facts, chatroom, and links.
Tiger Fan-Attics - http:/iwww tigerfans.com/
Tiger Woods fan club with information, links, photos, crossword puzzles, and information about books and other publications.
Tiger Watch - http://members.aol.com/Pgatour01/tiger.htm
Track the Tiger throughout his career. Watch his wins, major championships and earnings on and off the course.
Ticer's awing - hith' /iwvwaw msnbe cominews/546343 asn




WordNet senses <>web dirs

m Circuit 1 (electrical circuit)

business/industries/electronics and electrical/contract manufacturers (.96)
manufacturers/printed circuit boards/fabrication (.88)
computers/cad/electronic design automation... (.78)

Sense specializations:
business/industries/electronics/components/integrated circuits (.98)

m Circuit 2 (tour, journey around a particular area)
Sports/cycling/travel/travelogues/europe/france (.98)
Regional/asia/nepal/travel and tourism/travel guides (.66)

m Circuit 5 (racing circuit)

Sports/motorsports/auto racing/stock cars/drivers and teams (.78)
Sports/motorsports/auto racing/tracks (.82)
Sports/motorsports/auto racing/driving schools (.78)



Applications

B Automatic acquisition of training corpora.
m Sense clustering.

m Increase lexical coverage
— Specialized senses (integrated circuit)

— New senses (oasis, jaguar, tiger)

Cleaner than the full web as corpus

More stable: ODP is downloadable!

Less redistribution problems




Algorithm

Retrieve ODP directories for every word
sense with wordnet-based queries.

Directory: Extract lemmas in every
directory full path.

Word sense: extract lemmas in related
synsets, including hyperonym chain.

Compare both representations for
coocurrence.

Apply heuristic filters.



Evaluation: Senseval-2 nouns

# senses # dirs # labeled # sense Coverage | precision
senses extensions
147 148 43 238 .73/.88 .86
[rrelevant Mildly relevant Highly relevant
15 17 .67




Processing of wordnet nouns

Candidate nouns 51,168
Candidate senses 73,612
Associations 29,291
Characterized nouns 24,558
Characterized senses 27,383
Sense specializations 1,800




Automatic acquisition ot WSID
training corpora

m Circuit 1 (electrical circuit)

Electromechanical products for brand name firms; offers printed circuit boards (..)
Offers surface mount, thru-hole, and flex circuit assembly, in circuit and functional
m Circuit 2 (tour, journey around a particular area)

The Tour du Mont-Blanc is a circuit of 322 km based in the northern French Alps
A virtual tour of the circuit by Raimon Bach

m Circuit 5 (racing circuit)

The circuit is a smooth 536 yards of racing for Hot Rod and Stock Car’s at the east

History of the circuit and its banked track and news of Formula 1



Results of supervised WSD

Word senses # train # train # test instances Recall Recall
instances instances Senseval Directories
Senseval Directories
Bar 1,10 127,11 1.1 62,6 91 .50
Child 1,2 39,78 3,80 35,27 .57 .44
Circuit 1,2,5 67,6,7 229,2,5 23,2,8 .70 .70
Facility 1,4 26,61 4,18 15,28 .79 .67
Grip 2.7 6,1 17,6 4,0 1 1
Holiday 1,2 4,57 5,17 26,2 96 96
Material 1,4 65,7 63,10 30,9 .79 .79
Post 2,3,4,7,8 1,64,20,11,7 2,7,1,9,3 2,25,13,12.4 45 25
Restrain 1,4,6 17,32,11 2,2,2 8,144 .65 S0
Stress 1,2 3,45 8,50 1,19 95 95
TOTAL 773 547 379 73 .S58




Comparable tramning material

# train # train
. . . Recall Recall
Word senses instances instances # test instances TEFAREALL .
SENSEVAL DIRS
Bar 1,10 127,11 1,1 62,6 91 50
Child 1,2 39,78 3,80 35,27 .57 .44

Post 2,3,4,7,8

1,64,20,11,7

2,25,13,12,4

Restrain 1,4,6

17,32,11

8,14,4




Incorrect directories

Word senses # train instances | # train instances | # test instances Recall Recall
Senseval Directories Senseval Directories
Bar 1,10 127,11 1,1 62,6 91 =)
Child 1,2 39,78 3,80 REWY .57 .44
Circuit 1,2,5 67,6,7 229.,2.5 23.2.8 .70 .70
Facility 1.4 26,61 4,18 15,28 .79 .67

Restrain 1,4,6 17,32,11 2,22 8,14,4 .65 50
Stress 1,2 3,45 8,50 1,19 95 95
TOTAL ol 547 379 73 58




Characterization of sense
inventories for WSD
m Given two senses of a word,

— How are they related? (polysemy relations)
— How closely? (sense proximity)

— In what applications should be distinguished?
m Given an individual sense of a word

— Should 1t be split into subsenses? (sense stability)



Semantic distance in WordNet

m Wordnet conceptual relations (Resnik,
Agirre & Rigau, etc.) — topic relatedness?

m Cross-Linguistic evidence: Resnik &
Yarowsky 99.




Cross-Linguistic evidence

Fine 40129

Mountains on the other side of the valley rose
from the mist like islands, and here and there
flecks of cloud as pale and <tag>fine</tag> as
sea-spray, trailed across their sombre,
wooded slopes.



Sense proximity

1
P,_(same lexicalization|Ww;, WJ-)E |Wi||Wj| Z tr, (x) = tr (y)

X e{w;examples }

y e{w,examples }

1

- W P, (same lexicalization|w;, W;)
Proximity(w;, WJ) |IanguageS|ZLe i VY]

languages



Sense Stability

1
t =t
languages] X, y e{w,examples }, x #y| Z L(X) L(Y)

L < languages X, y € w,examples },
X #Y

Stability(w;) =




Experiment Design

MAIN SET
182 senses
44 words (nouns and
adjectives) 908
examples
11 native/bilingual Bulgarian
speakers of 4 Russian
languages Spanish

Urdu



RESULTS:
distribution of proximity indexes

0 0.1 02 03 04 05 06 07 08 0.9

proximity




# senses

02 03 04 05 06 07 08 0.9

stability







SUPERVISED SYSTEMS (25)

@ With proximity
matrices

W Without proximity
matrices




UNSUPERVISED SYSTEMS (10)

O with proximity
matrices

W without proximity
matrices




distribution of metaphors

14

12

10+

#sense 8
pairs

o 01 02 03 04 05 06 07 08 09 10

proximity




Suggestions for Meaning

m [R > WSD: Use web directories
m MT — WSD: Use comparable corpora

m [exical representation: enrich WordNet
with polysemy relations

m Evaluation: Focus on interactive

applications. Beware of the semantic web!




More info

http://nlp.uned.es




Typology of Polysemic Relations

METONYMY

(post-letters vs. post-delivery)

METAPHOR

(window-house vs. window-computer)
SPECIALIZATION / GENERALIZATION

(fine-ok vs. fine-greeting)

HOMONYMY - no relation

(bar-law vs. bar-unit_of pressure



distribution of homonyms

80-
#sense
] 60
pairs

o 01 02 03 04 05 06 07 08 09 10

proximity




distribution of metonymy

12,

10-

8,
#isense

pairs

014 02 03 04 05 06 07 08 09 10

proximity




distribution of
specialization/generalization

#sense ;
pairs

c 01 02 03 04 05 06 07 08 09

proximity
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