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Processamento de Linguagem
Natural

* Sao técnicas para analisar e representar
naturalmente textos com o proposito de alcancar
um processamento de linguagem semelhante
ao humano em muitos diferentes tipos de
atividades e aplicacoes [6].

* Textos ocorrem em um ou mais niveis de analise
linguistica.




Processamento de Linguagem
Natural

* As técnicas de PLN sao classificadas de acordo com o
nivel de unidade linguistica processada [6]:

Nivel Fonologico

Nivel Morfologico

Nivel Lexical

Nivel Sintatico

Nivel Semantico

Nivel de Discurso

Nivel Pragmatico
* Raramente um sistema de PLN aplica todos os niveis
* Maior o nivel, maior a complexidade [6]




Processamento de Linguagem

Natural

* Estagios de Analise [6]
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Processamento de Linguagem
Natural

* Modelo Retroalimentado [9]
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Processamento de Linguagem
Natural

* Diversos tipos de aplicacoes para PLN podem ser
destacadas, dentre elas estao [8]:

Reconhecedores e Sintetizadores de Fala
Corretores Ortograficos e Gramaticais
Tradutores Automaticos

Geradores de Texto e Resumo

Extracao de Informacao

Interfaces de Linguagem Natural para
Dominios Especificos




Ontologias Linguisticas

 Caracterizam-se por armazenar conceitos
lexicalizados, isto €, conceitos expressos uma ou
mais palavras de uma lingua.

* Inventario de sentidos de conceitos
compartilhados por uma comunidade linguistica.

* Neste sentido, uma ontologia linguistica em
holandés, por exemplo, nao armazenaria um
conceito “container”, ja que este nao €
lexicalizado nessa lingua.




Ontologias Linguisticas

* Algumas das ontologias mais difundidas em PLN sao:
WordNet (http://wordnet.princeton.edu)

SENSUS (http://www.isi.edu/natural-
language/projects/ONTOLOGIES.html)

FrameNet (https://framenet.icsi.berkeley.edu/)

VerbNet (https://verbs.colorado.edu/~mpalmer
/projects/verbnet.html)

Generalized Upper Model (http://www.ontospace.uni-
bremen.de/ontology/gum.html)

Outros...




WordNet

* Uma base de dados léxica organizada
hierarquicamente

* Thesaurus + aspectos de um dicionario

* Algumas outras linguas disponiveis ou em desenvolvimento

(Arabe, Finlandés, Alem3o, Portugués...)

* Criado e mantido pela Universidade de Princeton

Categoria Palavras Unicas

Noun 117,798
Verb 11,529
Adjective 22,479

Adverb 4,481




WordNet

* Organizada sob a forma de Synsets (conjunto de
unidades sinOnimas)

* Se relacionam por meio de relacoes logico-
conceituais como:

Hiperonimia / Hiponimia
Sinonimia / Antonimia
Holonimia / Meronimia




Exemplo abstrato de Synset de

(o ))

car

hiperony -

{conveyance; transport}
{hinge; flexible joint }

; bumper
hiperony T {bumper} meronym
- meromnym
{vehicle}
. A {car door} {doorlock}
hiperony
meronym

{motor vehicle; automotive vehicle} ¢

) {car window} {armrest}

hiperony

{car; auto; automobile; machine; motorcar}

meronym
hiperony hiperony

{bus, jalopy, heap } {cab; taxi; hack; taxicab}

{car mirror }




Sentido de “car” na Wordnet

Noun

= (n) car, auto, automobile, machine, motorcar (a motor vehicle with four wheels;

usually propelled by an internal combustion engine) "he needs a car to get to work”

« S (n) car, railcar, railway car, railroad car (a wheeled vehicle adapted to the rails of
rallroad) "three cars had jumped the rails”

= S (n)car, gondola (the compartment that is suspended from an airship and that
carries personnel and the cargo and the power plant)

« S (n)car, elevator car (where passengers ride up and down) "the car was on the
top floor”

« 5 (n)cable car, car (a conveyance for passengers or freight on a cable railway)

“they took a cable car to the top of the mountain”™




WordNet

* O synset também instancia um conceito informal
por ele lexicalizado, conhecido como gloss

* Exemplo: chump como um substantivo tem o gloss

“a person who is gullible and easy to take advantage
of”

* Esse sentido de “chump” é compartilhado por 9
palavras:

chump, fool, gull, mark, patsy, fall guy, sucker, soft
touch, mug




Hierarquia de Hiperonimia da WordNet para “battery”

« S (n) battery, electric battery (a device that produces electricity; may have several
primary or secondary cells arranged in parallel or series)
o direct hyponym ! full hyponym
o part meronym
o direct hypermym | inherited hypernym | sister term
» S (n) electrical device (a device that produces or is powered by
electricity)
« S (n)device (an instrumentality invented for a particular purpose)
"the device is small enough to wear on your wrist”, "a device
intended to conserve water”
« S:(n)instrumentality, instrumentation (an artifact (or system
of artifacts) that is instrumental in accomplishing some end)
» S (n) artifact, artefact (a man-made object taken as a
whaole)

« S (n)whole unit (an assemblage of parts that is
reqgarded as a single entity) "how big is that part
compared fo the whole?" "the team is a unit”

 S:(n) object, physical object (a tangible and
visible entity; an entity that can cast a
shadow) "It was full of rackets, balls and
other objects”
« S:(n) physical entity (an entity that has
physical existence)

« S:(n) entity (that which is
perceived or known or inferred to
have its own distinct existence
(living or nonliving))




Relacoes de Substantivos da
WordNet

Relation Also called | Definition Example

Hypernym Superordiate | From concepts to superordinates breakfast' — meal"
Hyponym Subordinate | From concepts to subtypes meal' — lunch!
Member Meronym | Has-Member | From groups to their members faculty* — professor!
Has-Instance From concepts to instances of the concept| composer’ — Bach!
Instance From 1nstances to their concepts Austen' — author!
Member Holonym | Member-Of | From members to their groups copilott — crew!
Part Meronym Has-Part From wholes to parts table* — 5633

Part Holonym Part-Of From parts to wholes course’ — meal!
Antonym Opposites leader! — follower!




WordNet

* Onde esta:
http://wordnet.princeton.edu/
http://wordnetweb.princeton.edu/perl/webwn (Online
* Bibliotecas

Python: WordNet da NLTK
e http://www.nltk.org/Home

Java:
* JWNL, extJWNL no sourceforge



http://wordnetweb.princeton.edu/perl/webwn
http://wordnetweb.princeton.edu/perl/webwn
http://wordnetweb.princeton.edu/perl/webwn
http://wordnetweb.princeton.edu/perl/webwn
http://wordnetweb.princeton.edu/perl/webwn
http://www.nltk.org/Home

FrameNet

* Desenvolvido e mantido pelo International
Computer Science Institute (ICST - Berkley).

» E uma base lexical para lingua inglesa baseada na
teoria de semantica de frames de que
“significacoes sao relativizadas a cenas” [2].

Mas ja expandida para outras linguas como Alemao,
Japonés, Francés, Espanhol e Portugués

* Assim, temos o frame como um “esquema
imageético”.




FrameNet

* Frames sao compostos por Element Frames (EF) de
diferentes classificacoes:

Nucleares;
Periféricos ou Nao Nucleares;
Extratematicos.
* Se conectam por relacdes como:
Heranca
SubFrame
Causa de
Uso




COminerce SCenario
Commerce sell
Commercial _transaction
C omimitnent
Committing crime
Commonality
Comniunicate categoriza
C ofnimunication

C oininunication mianner
Communication _Imneans
Communication noise

Communication_respons:
C ommutation

Commutative process
Comimutative statement
Compatibility
Competition
Complaining
Completeness
Compliance

Cofcessive

Condition svmptom rela
Conditional occuirence
Conditional scenario
Conduct
Conferring_benefit
Confronting problem
Connecting_architecture
Connectors

Conquering
Contact_image schema
Contacting

Container focused placi
Container focused remo
Containers

Containing

Containment scenario

F9

Lexical Unit Index

Competition

Definition:

This frame is concerned with the idea that people ([Fia il e i, or e ) participate in
an organized, rule-governed activity (the Compefition) in order to achieve some advantageous outcome (often
iPrize) MR anktn are different criteria by which the degree of achievement of the advantageous
outcome 1s judged.

He and IJPL AYEDRCIRE

FEs:
Core:
Competition [Comp] This FE 15 used for the name of the competition.
To [gWENEE®, in the foosball tournament
15 nan p This FE identifies the first (or only) participant in a competition.
Excludes: Participants ift igWENgED, the lottery every day.

This FE identifies the second participant in a competition.

Requires: Participant 1 To igWENgste] (IS at tennis.
Excludes: Participants
Parficipants [Partic-5 This FE 15 used for plural NP participants in a competition.

PLAYEDECSHE

Non-Core:

This FE describes the intensity of competition.



L ACNE
Calendric_umnit
Candidness
Capability
Capacity

Capital_stock
Cardinal numbers

Carrv_goods

Catastrophe
Catching_fire
Categorization

Cansation
Causation_scenario
Cause bodily_experience
Canse change
Canse_change of consis

Cause change of phase

Cause_change of posific
Caunse change of streng

Canse_emotion

Cavse expansion
Canse_fluidic_motion
Cause _harm
Cause_impact
Canse_motion
Canse_proliferation _in_n

Frame-frame Relations:

Inherits from:

Is Inherited by:

Perspective on:

Is Perspectivized in-

Uses: Intentionally _act

Is Used by: Alliance, Sports_jargon
Subframe of:

Has Subframe(s): Finish competition
Precedes:

Is Preceded by:

Is Inchoative of:

Is Causative of

See also:

Lexical Units:

St SRL AR RRAE P e

my = Addbmiil.

challenge.n, compete.v, competition.n, competitive.a, competitor.n, play.v, plaver.n, rival.n, rivairy.n

Created by MRLP on 11/21/2001 03:41:51 PST Wed

Cause_temperature_chan;
Cause to amalzamate

Canse to_be div
Canse_to_be_included
Cause to _be sharp
Cause to _be wet
Canse to_burn
Cause_to_continue
Canse_to_end

Canse to experience
Cause to fragment
Canse to_land
Canse_to_make noise

Lexical Unit LU Status Lexical Entiy  Annotation Annotator
Report Report I
challengen  Created Lexical entry Annotation JKR
compete. v Add_Annotation Lexical enfry Annotation MIE
competition.n Finished Initial Lexical entrv Annotation JER
competitive.a Created Lexical entry Annotation JER

Created Date
07/18/2005 08:24:55
FDT Mon

10/17/2003 10:30:58
PDT Fri

11/21/2001 05:38:56
PS5T Wed

11/21/2001 05:39:30
PS5T Wed




FrameNet

* Ao invés de palavras, o FrameNet trabalha com
Lexical Units (LUs), cada uma sendo um par de
palavra e sentido

Evitar polissemia, ambiguidade |éxica, entre outros;
* Diferentes LUs em WordNet pertencem a

diferentes synsets, em FrameNet (geralmente)
pertencem a diferentes Frames




player.n

Frame: Competition
Definition:
FN: a person who 1s an active member of a competition

Frame Elements and Their Svntactic Realizations

The Frame Elements for this word sense are (with realizations):

Frame Element[Number Annotated| Realiza tion(s)

ADep (D)
DNL-- (21)
Competition | (13) N.Dep (13)
PP[on] Dep (1)
Poss Gen (1)

PP[in] Dep (1)

ADep (L)
ATP Dep (16)

PP[on] Dep (1)

Valence Patterns:

These frame elements occur in the following syntactic patterns:

Number Annotated| Patterns |

(iToTAL | Compeion | TN |

DNI DEN || |




FrameNet

* Frames sao criados e legitimados a partir de textos
selecionados em um corpus através de anotacoes.

Abaixo o Corpus do ano de 2010 no FrameNet Br;

GENERO TOTAL

Oral 1.186.336
Didatico 1 .388.660
Juridico 761.852
Literdrio 2425955
Téc. & Cien. 1.767.565
Jornalistico 27.203.360
Universitirio 1.027.908
Mensagem eletronica 1.202.297
Legendas de filmes 34.800.000
Total de Palavras: 71.763.933




Lexical Entrv  Competition

Annotation

competitor.n

rame Element| Core Type

Core

Peripheral I
Peripheral |
E};tra—Thmmtic|
Peripheral |
|
|
|
|
|

Peripheral
Core

Core

Core

Peripheral
E};tra—Thmmtic|
E};tra—Thmmtic|
Peripheral
Peripheral
Peripheral

Peripheral
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FrameNet

* Atualmente conta:
1215 Frames;
1827 Frame Relations;
13308 Lexical Units (LUs);
201226 Annotation sets.
* Onde encontrar:

https://framenet.icsi.berkeley.edu/fndrupal/h
ome

https://framenet.icsi.berkeley.edu/fndrupal/in
dex.php?g=framelndex (Online)



https://framenet.icsi.berkeley.edu/fndrupal/home
https://framenet.icsi.berkeley.edu/fndrupal/home
https://framenet.icsi.berkeley.edu/fndrupal/home
https://framenet.icsi.berkeley.edu/fndrupal/index.php?q=frameIndex
https://framenet.icsi.berkeley.edu/fndrupal/index.php?q=frameIndex
https://framenet.icsi.berkeley.edu/fndrupal/index.php?q=frameIndex

WordNet/FrameNets:
Aplicacoes

* Wordnets e FrameNets tém sido utilizadas nas
seguintes tarefas/aplicacoes [4]:
Recuperacao de informacao;
Sumarizacao automatica;
Desambiguacao de sentido;
Categorizacao de textos,;
Traducao automatica
Entre outras.




Desambiguacao de Sentido

* Um dos problemas mais discutidos em PLN.

* Comum nas aplicacoes de PLN, como as outras
discutidas anteriormente;

* Problema ocorre quando uma palavra apresenta
mais de uma opcao de sentido com a mesma
categoria gramatical,

* Exemplo: “light”, pode ser “leve” ou “luz”
(homonimia)

* Qual sentido escolher?




Desambiguacao de Sentido

* De forma simples, a aplicacao de WordNets
nesta tarefa pode vir a partir da hipotese de que:

Palavras semanticamente relacionadas ou de um
mesmo campo semantico tendem a co-ocorrer em um
documento;

* Desta forma, a estratégia de modo geral pode

ser.

|dentificar os sentidos/synsets que contém as palavras
em foco;

|dentificar as relacdes entre sentidos/synsets;

|Identificar qual o sentido mais provavel das palavras
em foco;




Desambiguacao de Sentido

* Exemplo simples: Uma frase tem as palavras “organ”
e “bass”. O sistema identifica que elas estaoem 6 e
synsets, respectivamente;

{musical instrument, instrument} = — _ _
+ S— — — . . .
T hiperony = = o {musical instrument, instrument}
{electronic instrument, instrument} hiperony
J hiperony {bass}
{electric organ, electronic organ, Hammond organ, organ}

* Obtemos uma relacao de hiperonimos entre synsets
das palavras;

* Desta forma, podemos deduzir que o melhor sentid
para as duas palavras é “instrumento musical”
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