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Why Linguistic annotation?

* Make linguistic information explicitly visible
* Helps with linguistic research questions

e.g. Adding info on lemmas makes it possible to
search a corpus for a particular lemma

* Train automatic natural language
processing (NLP) tools on the annotated
Corpus




Linguistic annotation

* Manual
* Semi-automatic

* Automatic approach

- Symbolic: rule-based, lexicon-based
- Statistical:

Such automatic NLP tool needs to learn from
manually annotated examples, but can
then be used to label automatically large
amounts of new text 4




Tokenization

Recognition of word and sentence boundaries
Basic step preceding linguistic annotation
Usually done automatically

Easy task:

Words are separated by spaces
Punctuation marks can be separated
Sentences start with Capital letter
Sentences end with . ?!




Tokenization Task

O Defice orcamental sera de 2,8% da Producao final do Pais
(PIB) em 2013, quando a economia crescer 1,7%, de
acordo com o Programa de Estabilidade e Crescimento,
PEC 2010-2013.

tokenized version:

<s id=1>0 Défice orcamental sera de 2,8% da Producéo
final do Pais ( PIB ) em 2013, quando a economia crescer
1,7% , de acordo com o Programa de Estabilidade e
Crescimento , PEC 2010 — 2013 .</s>




Hard cases: How to do:
* Numerical data 16.1°, 2007/2008, 16.345,95

* To parse hyphens (-) fim-de-semana, vestir-se

* Portuguese contractions
- Prepositions: pela, numa, no
- Pronouns: /ho
- Verbs: dar-lhos-ia

* Ambiguity
nos --> pronoun or ‘em + 0S'
deste --> verb 'dar' or 'de + este’




Hard cases(2)

Multiple words that form a unit:

* Multi word expressions

depois de (after)
botar um ponto final em (put an end to)
to kick the bucket (to die)

* Compound words

emall address email-address
fato de banho (swimsuit)




Overview

* Tokenization
* Syntactic linguistic annotation

Part-of-speech
Parsing
Chunking
Lemmatization

* Semantic linguistic annotation
* Stylistic annotation




Part-of-speech tagging

* Assign each word In the corpus Its
grammatical label in its context.

* Basic and most commonly used type of
linguistic annotation -> precedes other steps

of more complex annotation

POS-tagger: automatically predicts POS
labels for words In a text

Nowadays, pretty good: 97% accurate for
English
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Example POS

''PNT Havera/V outro/ADJ encontro/CN
esta/DEM noite/CN para/PREP tentar/INF
finalizar/INF um/UM documento/CN
conjunto/ADJ '/PNT ./PNT

CINTIL Corpus Tagset:
http://cintil.ul. pt/cintilwhatsin. html#pos
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Excerpt from CINTIL tagset

Tag

Category

Examples

ADJ

Adjectives

bom, brilhante, eficaz, ...

Al

Adverbs

hoje, ja, sim, felizmente, ...

CARD

Cardinals

zero, dez, cem, mil, ...

ZJ

Conjunctions

e, ou, tal como, ...

L

Zlitics

o, lhe, se, ...

CMN

Common Mouns

computador, cidade, ideia, ...

DA

Definite Articles

0, 05, ...

DEM

Demonstratives

este, esses, aquele, ...

DFRE

Denominators of Fractions

meio, terco, décimo, %, ...

DGTE

Foman Mumerals

WL L2, MM, BMCNBRCCES,

DGET

Arabic Mumerals

0,1,42,12345, 67890, ...

B

Discourse Marker

ola; ..

EADE

Electronic Addresses

httpwww.di foc.ul.pt, ...

EOE

End of Enumeration

efc

EXC

Exclamation

ah, ei, ...

GER

Serunds

sendo, afirmando, vivendo, ...

GERALLL

Serund "ter"/"haver” in compound tenses

tendo, havendo

[£&

Indefinite Articles

uns, umas, ...

-0

Indefinites

tudo, alguem, ninguem, ...

=

Infinitive

ser, afirmar, viver, ...
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Part-of-speech

Can range from just +/- 10 broad categories
to fine-grained information about the verb
inflection, gender or number detalls:

* metros/CN#mp: common noun, masculin, plural

* crianca/CN#fs: common noun, feminin, singular

* abateu/V#ppi-3s: verb, past tense, 3rd person singular




Excerpt from CINTIL tagset

Tag | Description
Tags for nominal categories
Masculine

Feminina

Singular
Flural

Ciminutive

Superiative
Comparative
Tags for verbs
First FPerson
Second Person
Third Person
Fresente do Indicativo




POS-tagger

Many systems available, for many languages

Online demo:

(Lancaster university)

(Universitat Politecnica de Catalunya

LX-CENTER



http://ucrel.lancs.ac.uk/claws/trial.html
http://www.lsi.upc.edu/~nlp/SVMTool/demo.php
http://lxcenter.di.fc.ul.pt/

LX suite

SUITE
Creveloped at the University of Lishon, Dept. of Informatics, by the MLx<-Matural Language and Speech Group.

see an example | features | tfagset | +semnvices

Enter textin Fortuguese, separating paragraphs with an empty line:

Havera outro encontro esta noite para tentar finalizar um
documento conjunto.

Annotate ] [ Clear ]

<p=<s> Havera/HAVER/V#f1-3s outro/0UTRO/ADJZMS
encontro/ENCONTRO/CHNeEms esta/ /DEMETs noite /MNOITE/CHefs
para/PREP tentar/TENTAR/V#inf-nInt finalizar/FINALIZAR
AVEINF-nInf umsUM2ms documento DOCUMENTO CHNeEms
conjunto/CONIUNTOADJ&#ms . *//PNT =/ s=</p=




Lemma
Lemma: canonical form of a word

For example:
* Verbs: infinitive DAR for forms dava, dessem, déem

* Portuguese nominals: masculin singular form

e.g. gatas/GATO/CN#fp

Ambiguity problem:
* desse: DAR or DE+ESSE ?
°* canto: cantar or canto ?




Lemma Lexicon

°* ginja 3 ginginha ginja ginjas
* girafa 2 girafa girafas
* girandola 2 girandola girandolas

* girar 54 gira girada giradas girado girados
giral girais giram giramos giramos girando
girar girara girara giraram giraramos
girarao giraras giraras gir ... etc.




CINTIL Example

A A DA#fs
programacao PROGRAMACAO CN#fs
e e CJ
a a DA#fs
conduc&o CONDUCAO CN#fs
de_ de PREP
a a DA#fs
rega REGA CN#fs
desempenham DESEMPENHAR V#pi-3p
um um UM#ms
papel PAPEL CN#ms
importantissimo  IMPORTANTE ADJ#ms-sup
em em PREP
condi¢des CONDICAO CN#fp
de de PREP
seca SECA CN#fs
PNT




Parsing

Analyse a sentence Into Its syntactic
constituents

Annotation depends on the grammar type:

- Phrase-structure grammar
- Dependency grammar

- —unctional grammar

- Transformational grammar
different theories, different annotations
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Treebanks

Corpus annotated fully with syntactic info Is
called a treebank

* Automatic Parsing is possible but to create
a Treebank -> need a round of manual
correction

* Some Treebanks are completely manual
e.g. Lancaster-Leeds treebank




Parse example
John hit the ball.
(S (NP John)(VP(V hit)(NP(D the)(N ball))))

,.-"'f\\
N VP
: N

A% Constituencyv-based parse tree

MNP
VAN
D N

Ju-hn h-it mﬂ h-a;tll_




Parsing: Demos

Stanford parser: English, dependencies and
phrase structure

* More info on parser: http://nlp.stanford.edu/software/lex-

parser.shtml

Enju parser: English, HPSG grammar

http://www-tsujii.is.s.u-tokyo.ac.jp/enju/demo.html



http://nlp.stanford.edu:8080/parser/

Parsing for Portuguese

Floresta Treebank with VISL tools

LX Parser Based on Stanford parser, trained on 5000
manually annotated sententes



http://beta.visl.sdu.dk/visl/pt/index.php
http://lxcenter.di.fc.ul.pt/services/online_parser/features.html

Text Chunking

Dividing sentences into non-overlapping
phrases = shallow parsing

Intermediate step: POS -> chunking-> parsing

INP He ] [VP reckons ] [NP the current account deficit | [VP
will narrow ] [PP to ] [NP only # 1.8 billion ] [PP in ] [NP
September ] .

Demo: http://www.clips.ua.ac.be/cgi-
bin/webdemo/MBSP-instant-webdemo.cqgl
25




Overview

Tokenization

Syntactic linguistic annotation

Semantic linguistic annotation

- Word sense
- Semantic roles
-  Discourse:

* Co-reference
* Pragmatic information
Stylistic annotation



Semantic analysis

* How are the parts of a sentence or text
related semantically?

* At multiple levels:
* Words: word sense disambiguation

* Sentences:. semantic parsing, semantic
roles

* Discourse: text structure representation,

coreference, dialogue acts
27




Word Senses

* Semantic annotation at word level
* Types of problems:

Homonymy = group of words that share the same spelling
and the same pronunciation but have different meanings

head (leader) vs. head (body part)

Polysemy = words with the same spelling and distinct but
related meanings

blood bank vs. national bank
Vagueness:

nurse (male) or nurse (female)




Word Senses (2)

* Many words have more than one sense
(meaning)

* The correct sense has to be decided on the
basis of contextual and lexical information
= disambiguation

* --> Lexical-semantic resource needed!




Use Dictionary?
action, noun (Longman Dictionary)

Movement using force or power for some purpose

Something done, deed

The way in which a body moves

The way In which a part of the body or a machine works

The moving parts of a machine or instrument
Effect

A charge or a matter for consideration by a court of law

+ 6 more ...




Dictionary: Problematic!

* Dictionary word definitions: circular! in
terms of other words

* Who decides? Longman?

* Selection of senses seems to be arbitrary
to large extent

* Some separated senses are more similar
than others




Lexical Semantic Representations

* Constructive resources:
WordNet — EuroWordNet
* Online avalilable:

Meaning of words defined as:
* Synsets: a set of one or more synonyms
* Hypernyms — hyponyms

— a hyponym shares a type-of relationship
with its hypernym 32



http://wordnet.princeton.edu/

WordNet — Example

bass -- (the lowest part of the musical range)

=> low pitch, low frequency -- (a pitch that is perceived as below
other pitches)

=> pitch -- (the property of sound that varies with variation in the
frequency of vibration)

=> sound property -- (an attribute of sound)

=> property -- (a basic or essential attribute shared by all
members of a class; "a study of the physical properties of atomic
particles")

=> attribute -- (an abstraction belonging to or characteristic of
an entity)

=> abstraction -- (a general concept formed by extracting

common features from specific examples) 23




WordNet — Twist:

| turn of events

] an interpretation of a text or action

] device, gimmick,

| spin, twirl, twist, twisting, whirl (act of rotating rapidly)
| pull (a sharp strain on muscles )

] kink,

] bend, crook, twist, turn (a circular segment of a curve)

# [
# [
# [
# [
# [
# [
# [
# [

] social dancing




WordNet.PT

Online avallable:

O banco: 3 senses

— car seat
— financial institute
— emergency room



http://www.clul.ul.pt/clg/wordnetpt/index.html

Avallable resources

* To find corpora annotated with lexical
semantic information:

° See:

Word sense multilingual annotation
semantic roles,

subcategorization information,
nouns compounds,

discourse etc.



http://www.senseval.org/

Semantic annotation at
sentence level

A sentence can be viewed as expressing or
communicating about an event.

* Thematic role: meaning of noun in an event

The girl kissed the boy

* agent (causer of event): girl

*  theme (beneficiary): boy
Ben gave the book to Cindy

. agent theme goal




Thematic roles: Problems

* People do not agree on defining one
standard set of general roles

different theories, different annotations

* Different verbs restrict nouns In different
ways

One can define:
* Generalized semantic roles
* Specialized semantic roles




Generalized Semantic Roles

Generalized roles that have certain
characteristics. Arguments that have most of

the properties are classified as such. For
example:

* PROTO-AGENT
* PROTO-THEME




Propbank

Corpus annotated with Predicate-Argument
structures (sem. roles)

* Both general sem. roles and verb-specific
roles (e.g. amount)

* ARGO = proto-agent

* ARG1 = proto-theme

[The oil price] has declined [10%)].

ARG1 ARG2 (amount)

http://verbs.colorado.edu/propbank/framesets-english/
40




In Summary

Semantic annotation at sentence level

* People don't agree on semantic
representations

* You saw one example of such a resource:
Propbank

* Next: annotation at discourse/text level
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Referring expressions

* Linguistic expressions like names and
pronouns refer to referents

Referents can be :
* Entities
°* Events




Example corefence chains

Kweli gave birth at the Bronx Zoo only after

some meticulous matchmaking. Her calf,

M'bura, was introduced to visitors last week. |

“It's a zebra horse!” said Dagney Donaldson, 7=l ,
Not exactly. Okapis are the only known relative of the glraffe but
with the silhouette of an antelope. They are notoriously skittish.

To breed such an antisocial animal in captivity requires a mix of
patience, genetic know-how and romantic savoir-faire. So as
M’bura, now a healthy 5-month-old, gallops around her shady
habitat in the Bronx, zoo officials are taking a victory lap of their
own. “There’s a lot of science in it, so you collect the data and use
the data as a guide,” said Jim Breheny, director of the Bronx Zoo.

NYTimes, November 7, 2011 43




Example corefence chains (2)

Kweli gave birth at the Bronx Zoo only after

some meticulous matchmaking. Her calf,

M'bura, was introduced to visitors last week.

“It's a zebra horse!” said Dagney Donaldson,7.”

Not exactly. Okapis are the only known relative of the giraffe, but
with the silhouette of an antelope. They are notoriously skittish.

To breed such an antisocial animal in captivity requires a mix of
patience, genetic know-how and romantic savoir-faire. So as
M’bura, now a healthy 5-month-old, gallops around her shady
habitat in the Bronx, zoo officials are taking a victory lap of their
own. “There’s a lot of science in it, so you collect the data and use
the data as a guide,” said Jim Breheny, director of the Bronx Zoo.
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Discourse model

Webber (1978): people form mental model of
ongoing discourse.

Simple mapping approaches for referents:
* FIFO
* LIFO

* Same semantic roles




Types of referring expressions

* Indefinite NPs: introduce new entity in
discourse model

A colleague of mine has a mini.

* Definite NPs: refer to known entity

* known: mentioned before or strongly
identifiable

Please close the door!

The moon is bright tonight.




Types of referring expressions (2)

* Pronouns: refer to previously mentioned
entity. Pronouns can only refer to active
references, salient entities

Kweli gave birth at the Bronx Zoo only after some meticulous
matchmaking. Her calf, M'bura, was introduced to visitors last
week. “It's a zebra horse!”

Which is the most likely referent of 'it' ?




Annotation example

A 21-year old drunk decided monday evening to sleep out
his drunkenness on the highway . The police found the
man sleeping on his steering wheel.

<COREF ID="3">A 21-year old drunk</COREF> decided
monday evening to sleep out <COREF ID="5"
TYPE="IDENT" REF="3">his</COREF> drunkenness
on the highway .

<COREF ID="6" >The police</COREF> found<COREF
ID="7" TYPE="IDENT" REF="3">the man</COREF>
sleeping on <COREF ID="8" TYPE="IDENT" REF="3">
his </[COREF>steering wheel.




Online demo

* Online demo of automatic coreference
system :

http://lingpipe-demos.com:8080/lingpipe-
demos/coref _en_news_muc6/textinput.htm
|




Discourse annotations
Corpus annotation: Pragmatic information

Speech acts

* apologies e.qg. sorry, excuse me
* greetings e.g. hello

* hedges e.g. kind of, sort of thing
* politeness e.qg. please

°* responses e.qg. really?, that's right
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Speech Act Annotation

Example of speech act annotation in multi-
modal data:

* http.://groups.inf.ed.ac.uk/nxt/Butterfly/Conv
erted/AMI-dacoder.png




Speech Act Annotation (2)

AMI Dialogue act coder
File Wi e Help

& Transcription : 2 7 7 S |+ Edit Adjacency Pairs
T ESSTITETI = [COLGT] O aFT 15 CFTEFE drly UESTIOTS O Frde & (Pl of 15 B O
last meeting that = Adjacency pair
D Aszess: <Okay . Cool o = B
i Elicit-&ssessment: <are particularly bothering you 7 = Source... O The last ane is the maost important ane |
O Assess: =km um . Mo, | don't think so . = =ity
Z: Fragmemnt: <M =
©: MAssess. =k0o? Okay , cool . > Suggest: =Thenwe shall start with a presentation
from Raj . =
A0 Backchannel <Mo . > -
B Offer: <vTeah > Typ MITE Wideo player
B: Be-Positive: <<[cough] Hi. me Raj ., again . = Offer: <Uh in thiz meeting | I'm going
to dizcuss about the trend watching , = Inform: <ubh howthese trends iz going 1o
ATTECT ur market potential and Mo imPOFTant IS this | > SUODest: <36 we have 1o look
on this . =
E: Inform: =First of all methodology . = Fragment: <<The met methodology to find out
the trend was incl uh was done inaway [distmarker] [cough] = Inform: <we hawve
dorne arec not only a recent remote control market survey . but wee alzo considered the =
latest fre fazhion trends of the market | = Inform: <because we think that this iz also a f,_l._ Adjacency Pairs
factor which will affect our sales and profit . =
B: Inform: =S5owhat are our findings ? = Stall: <In our [other] =  Stall: =uh in our : :ET::::TA;;ZSSSP;:“‘?{S;SOS57>As
findings we have seen that [distTmarker] = Inform: <when we did our remote controal = Elicit-fissesament ——POS— = fe
market survey we found that uh people | uh people do have preference for tho fancy o trers PO A szess
mobiuh fremote controls which ook and feel wery good . = Inform: <rather than - Suggest ——POs->= Offer
hawing a functional look and feel uh good . = Inform: =%o this sh this clearly indicates
their preference for the design their outlook of the remote caontrols . = Stall: =50 we
should take into uh = Suggest: < should consider this factor az the most important
factor, = Inform: <because this factor is twice as important , = Infaorm: <the second
factorwhich is further ti twice the as important as the sec as uh the third factor . =
Inform: =50 this factor becomes the Mmost important factor in our sury uh ub in our
mark uh means in take [disfmarker] in designing our rem uh remote controls . >
O Elicit—Inform: <The last one is the most important one, is it 7 = Be-Positive: <Oh
Torty . = [ Edit Dialogue Acts
B Inform: =klo the first one is the = Inform: <uh the outlook of the mobile | the it
should have a fancy outlaak , = Infarm: <the fancy design = |nfarm: <uh rather
than just having a functional look and feel good |, it shouwld have afancy look and foo
feel good . = Inform: <The secaond most important aspect is that remote control Agent: =]
should be_a techhnologically ,.,Ih innowative . = Inform: <we must_ha\-'e some o DA type: Elicit—Inform
technological advancement in the remote controal tha rather than just putting it as it is
as the other remo uh remote controls are . > Suggest: <So it uh should be ) ) The last one is the most important one | is it 7
technologically innovative like glow-in-the-dark or speech recognition . something like DA text: Range...

Al

Elicit—Infarm

Target. | [B: Mo the first ane is the | ——

= Elicit-Aszessment --FPOZ-= Inf
- fzzess —-POS-> Assess

= Suggest ——PO5S->= Assess

= Inform --PO5->= Mzsess

= Inform —--POS-> MAssess

- Mssess ——PO5S->= Mssess

Dialogue act

that . = Inform: <=%o that indicates our technological advancement | =
Addressee: [ A 18 S Do [ A ]
MNITE Clock = = IEI ity [

stanar

© e & .
timma- [ nna-sal ckin- =1




Stylistic Annotation

Annotate corpus with stylistic information
* Author style attributes

Cards: Cartas Desconhecidas corpus

http://alfclul.clul.ul. pt/cards-fly/index.php

* Type of speech (direct, indirect, etc.)

Lancaster Speech, Thought and Writing Presentation
corpus

http.//www.lancs.ac.uk/fass/projects/stwp/default.htm
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Lancaster Speech, Thought and Writing Presentation corpus

<sptag cat=NRS who=B next=FIS whonext=B s=0.21 w=3>

| asked him Narrative Report of Speech
</sptag>

<sptag cat=FIS who=B next=DS whonext=B s=0.43 w=6>

what Franco was doing down here. Free Indirect Speech
</sptag>

<sptag cat=DS who=L next=NRS whonext=L s=0.64 w=7>

'He is opening the new Almeria airport,’ Direct Speech
</sptag>

<sptag cat=NRS who=L next=N s=0.36 w=4>

he said with pride.

</sptag>




Named Entity Recognition

Locate and classify atomic elements in text into predefined categories
such as the names of persons, organizations, locations, expressions
of times, quantities, monetary values, percentages, etc.

Jim bought 300 shares of Acme Corp. In 2006.

<ENAMEX TYPE="PERSON">Jim</ENAMEX>bought<NUMEX
TYPE="QUANTITY">300</NUMEX>shares of<ENAMEX
TYPE="ORGANIZATION">Acme Corp.</[ENAMEX> in <TIMEX
TYPE="DATE">2006</TIMEX>.




|OB annotation for NPs

A DA
cacadelrsa
: FNT
am FREF
principlo
¥ DA
instrumento
do FREP+DA
crime CN
p FNT
nao ADY
esta ")
perto ADY
de FREF
qualquer
dos FREP+DA
corpos CN

FMT

OHHDODOOOO




Cards XML annotation

<seg type="verticalText">
que deem o <abbr>dro</abbr> e se nao as podes deser man
dame diser e pera te servir faco vir
<gap reason="damage" extent="1 word"/>
<seg type="formulaicText" n="peroration">
Deus te <abbr>gde</abbr>
</seg>

</seg>
<closer>
<dateline>Agosto e ja dto. 29 de 1724</dateline>
<salute>teu tio</salute>
<signed>
0 <abbr>Pe</abbr>Jorge<abbr>frz</abbr>
</signed>

</closer>




OpinionFinder XML annotation

<MPQASRC>Source of a speech event or private state </MPQASRC>
<MPQASD> Direct Subjective Expression and Speech Event</MPQASD>
<MPQAPQOL>Polarity classifier</MPQAPOL>

<MPQASENT>Sentence classifier</MPQASENT>

Howard Moore, sent a copy of his book, The Universal Kinship, with a letter in
which he said: "Most humorists have no anxiety except to glorify themselves and
add substance to their pocket-books by making their readers laugh.

<MPQASENT autoclass1="subj" autoclass2="subj" diff="33.5">Howard
Moore, sent a copy of his book, The Universal Kinship, with a letter in which
<MPQASRC>he</MPQASRC> <MPQASD>said</MPQASD>: "Most
humorists have no <MPQAPOL autoclass="negative"> anxiety
</MPQAPOL> except to <MPQASD>glorify</MPQASD> themselves and
add substance to their pocket-books by making their readers

<MPQASD>laugh</MPQASD> . </MPQASENT> 58




Text Annotation

Gender, Age, Nationality, etc.

Moods

Sentiment (positive, negative)

Proxy Annotation: financial news <-> markets movements




Useful links

Many resources, postaggers, chunkers, etc.,
listed here:

— http://nip.stanford.edu/links/statnlp.html




Parse tree LX

http://Ixcenter.di.fc.ul.pt/services/en/LXServicesSuite.html
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Parse Tree Floresta
http://beta.isI.sdu.dk/visl/pt/index.php

a Praga_Luis_de_ Cambes sera embelezada .

pran prop

a Praca_Luis_de_Cambes sera embelezada




LX-parser

http://Ixcenter.di.fc.ul.pt/services/en/LXServicesSuite.htm|

== potencialmente




Parse Tree Floresta
http://beta.visl.sdu.dk/visl/pt/index.php
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Stanford parser
http://nlp.stanford.edu:8080/parser/

Parse

(ROCT
(S
(NP (DT The) (NN girl))
(WP (VBD ate)
(MNP (DT a) (NN pizza))
(PP (IM with?)
(MNP (NMNS salami))))
(. .J))




Stanford parser
http://nlp.stanford.edu:8080/parser/

Parse

(S
(NP (OT The) (NN girl))
(VP (WVBD ate)
(NP (DT a) (NN pizzal)
(PP (IM with)
(MP (DT a) (MNN Torkl)))
C. .J))




Wordnet-EN

http://wordnetweb.princeton.edu/perl/webwn

* S: (n) dog, domestic dog, Canis familiaris (a member of the genus Canis
(probably descended from the common wolf) that has been domesticated by
man since prehistoric times; occurs in many breeds) "the dog barked all night”

o direct hyponym ! full hyponym

o part meronym

o member holonym

o direct hypernymi! inherited hypernym ! sister term
S:(n) frump, dog (a dull unattractive unpleasant girl or woman) "she got a reputation
as a frump"; "she's a real dog”
S: (n) dog (informal term for a man) "you lucky dog”
S: (n) cad, bounder, blackguard, dog, hound, heel (someone who is morally
reprehensible) "yvou dirty dog”
S: (n) frank, frankfurter, hotdog, hot dog, dog, wiener, wienerwurst, weenie (a
smooth-textured sausage of minced beef or pork usually smoked; often served on a
bread roll)
S: (n) pawl, detent, click, dog (a hinged catch that fits into a notch of a ratchet to
move a wheel forward or prevent it from moving backward)
S: (n) andiron, firedog, dog, dog-iron (metal supports for logs in a fireplace) "the
andirons were too hot to fouch”




Wordnet-PT
http://www.clul.ul.pt/clg/wordnetpt/index.html

cao (cat nominal)

glosa: canideo domeéstico
"cao" & quase sindnimo de do0-do0 (onomatopeia)

equivaléncia em Inglés

"cao" @ hiperonimo (@ supertipo) de

—+ pastor-alemaon, lobo da Alsacia - cao robusto de pélo curto em ton
—+ Sa0 Bernardo, cao de Sao Bernardo - cao corpulento de pélo bran
—+ caniche - cdo de cabegafina e longa, pélo frisado e orelhas compi

—+ Serra da Estrela, cao da Serra da Estrela - cao castanho de pélo ¢

—+ Serra d'Aires, Serra de Aires, cao de Serra de Aires - cao de memk
|




Propbank

http://verbs.colorado.edu/propbank/framesets-english/

Roles:

Arg0: lover (vnrole: 31.2-1-experiencer)
Argl: loved (vnrole: 31.2-1-cause)

Example: active transitive

Some institutional traders loved the wild ride .

Arg0: Some institutional traders

Rel: loved
Argl: the wild ride




SentiWordnet
http://sentiwordnet.isti.cnr.it/

nasty#l awfuliEs

offensive or even (of per:
Found

F: 0 0:0.125 N: 0.875




LingPipe
http://alias-1.com/lingpipe/

Demonstrators:

Encoding

Sentence splitting

POS tagging

Named Entity Recognition
Coreference Resolution
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