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ü Builda bodyof lexical,syntacticandsemanticknowledgearoundSVC

ü Applythis linguisticknowledgeto paraphrasing- paraphraseandre-write
SVC,suchas fazer uma operação(to make an operation/surgery) with
correspondingcorrectequivalences. Theequivalencescanbe:

Å stronglexicalverbs,suchasoperar(to operateon)

Å lexical-syntactic and stylistic variants of the original SVC,such as realizar uma
operação (to perform an operation/surgery) or submeter-se a uma
operação/cirurgia (to undergo/have an operation/surgeryor to be operated
on), dependingon the lexical-semanticfilling of the argumentsand on their
argumentstructure.

ü showhow theseparaphrasesincreasesourcetext quality

ü show how MT results can improve significantly when applying
paraphrasingcapabilities

MAIN GOALS
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GENERAL MOTIVATION

1. MT changed the world of translation
it can no longer be ignored or underestimated

2. It is increasingly more used and useful
it often replaces human translation when the client requires gisting

3. However, good quality MT is still an ambitious goal
after +50 years, MT still eludes researchers and developers who 
are constantly challenged to provide better translations

HowcanMT moveforward?
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CHALLENGES TO MACHINE TRANSLATION

1. homographyand common-noun nuance

2. anaphora + distant referential associations

3. ellipsis 

4. extra-sentential and extra-textual information + extra-linguistic 
knowledge

5. lexical divergences, idioms, etc.

6. named entities

7. long sentences and wordiness

8. unusual word order

9. multiword expressions(including support verb constructions)
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= multiword or complexpredicateconsistingof a semanticallyweakverb
(the supportverb),anda predicatenoun,a predicateadjective,or a predicate
adverb.

Predicatenounscanbe:

ü morphologicallyrelated to a verb

PT: fazerumaapresentaçãodeN = apresentarN

EN: paya visit to N = to visit N

ü autonomous

PT: fazerum mestrado- *mestrar

EN: havefun - *to fun

SUPPORT VERB CONSTRUCTION
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ü Abundantin languageand indispensableto communicate

ASSESSMENTTEST: Searchpattern in corpora(COMPARA)

(<dar.V+inf> + <tomar.V+inf> + <pôr.V+inf> + <fazer.V+inf> + <ter.V+inf>) <Modif>? <N> 

Selectedthe 1st 100sentencesfor eachverbandmanuallyannotatedthe 500sentencesasSVCor NOSVC

ü Extensivelyandsystematicallystudiedwithin the Lexicon-GrammarTheory

[M. Grossand followers], alsoin Portuguese[Ranchhod, 1990] [Baptista, 2005] [Chacoto, 2005] and
in contrastivestudies[Salkoff, 1990, 1999]

ü Often canbe replacedby stylisticvariants- paraphrases

ü Presentseveraldegreesof variability (variable- invariable- idiomatic)

ü Semanticallyweakandambiguous

ü Theycannotbe translatedliterally

WHY SUPPORT VERB CONSTRUCTIONS?

RESULTS:

Theseverbsoccurveryfrequently in SVCs

Overall,in 64.2%of their occurrence,theseverbs
aresupportverbs

6

PT dar tomar pôr fazer ter

transl. give take put make/do have

NO SVC 11% 12% 33% 53% 80%

SVC 89% 88% 77% 47% 20%
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AHé THATôS

BETTER !

MT SYSTEMS

MISHANDLING SUPPORT

VERB CONSTRUCTIONS

MT OF SUPPORTVERB CONSTRUCTIONS

WEPROMPTLYVERIFYTHESUPERIORQUALITY

OFTHERESULTSIN THESECONDCASE!
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Por falta decondiçõestécnicas,elefoi removidoparao HospitaldasClínicas,ondesefezumaamputaçãoa níveldeombro.

FreeTranslation For lack of technicalconditions,hewasremovedfor theHospitalof theClinics,wherewasdonean

amputation in termsof shoulder.

WorldLingo Dueto conditionstechniques,it it wasremovedfor theHospitalof theClinics,whereif theshoulder

level madean amputation.

Por falta decondiçõestécnicas,elefoi transportadopara o HospitaldasClínicas,ondeosmédicosamputaramo seubraçoao

níveldoombro.

FreeTranslation Dueto conditionstechniques,it it wascarriedto theHospitalof theClinics,wherethe doctors had

amputated its arm to thelevel of theshoulder.

WorldLingo For lack of technicalconditions,he was transportedfor the Hospital of the Clinics, where the

doctorsamputated his arm level with theshoulder.

Por falta decondiçõestécnicas,ele foi transportadopara o HospitaldasClínicas,ondeo seubraçofoi amputadoao níveldo

ombro.

FreeTranslation for lack of technicalconditions,hewastransportedfor theHospitalof theClinics, wherearm was

amputated level with theshoulder.

WorldLingo Due to conditionstechniques,it it was carriedto the Hospital of the Clinics, whereits arm was

amputated to thelevel of theshoulder.

IMPROPER TREATMENT OF BIOMEDICAL

SUPPORTVERB CONSTRUCTIONS IN MT
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STATEMENT

Linguistic knowledge of paraphrases can improve the quality of machine translation

ü The conversionof support verb constructionsinto morphossyntacticallyand/or

semanticallyrelated verbs or verbal expressionsand the adequatespecification

and inclusionof predicate-argumentstructure information producesa controlled

languagethat is applicable both to general and domain specific contexts and

makesMT more reliable

1. Reducescomplexity(=paraphrasingby simplification)

2. Reduceslexicalambiguity(paraphraseconveysthe correct interpretation)

3. Facilitatesinterpretation whenthe supportverbconstructionis idiomatic

4. Reduceswordiness(sometimes,improvessourcetext quality)

5. Improvestranslationquality
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THEORETICAL BACKGROUND - L INGUISTICS

üMeaning-Text Theory [aŜƭΩőǳƪ, 1988, 1996, 2003] ςSupport verb
constructions are described and formalized in terms of lexical
functions (LF). LFcan be used as an interlingua to facilitate lexical
transfer in MT projects. [aƛƭƛŏŜǾƛŏ, 2007] establishesa typology of
paraphrasesbasedon lexical-syntacticrules.

ü FrameNet [Fillmore et al., 2002, 2003] ςrecords the information
necessaryfor the representation of argument mapping relations
betweena support verb anda nominalization.

ü NomBank[Meyerset al., 2004b, 2004b] - mapssyntacticpositionsin
nominalizations to verbal arguments and identify the allowed
complementsfor a nominalization,relatingthe nominalcomplements
to the argumentsof the correspondingverb, including information
aboutsupport verbs.

ü Lexicon-Grammar Theory [M. Grossand followers] - theoretical
frameworkadoptedin this research
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RELATED WORK ON PARAPHRASING

ü question answering ςdiscovering paraphrasedanswers provides additional
evidencethat anansweriscorrect- [Ibrahimet al., 2003], [tŀǒŎŀ, 2003], [Duboué
& Chu-Carroll,2006]

ü information extraction and text mining - paraphraseshelp text categorization
tasksor mappingto texts with similar characteristics- [Ibrahim et al., 2003],
[Shinyamaet al., 2002] [Shinyama& Sekine, 2003], [Sekine, 2005] [tŀǒŎŀ, 2005],
[tŀǒŎŀ& Dienes, 2005]

ü summarization - the identification of paraphrasesallows information across
documentsto be condensedand helps improve the quality of the generated
summaries[McKeownet al., 2002], [Barzilay, 2001, 2003], [Hirao et al., 2004]
[Zhouet al., 2006b]

ü natural language generation ςthe generation of paraphrasesallows the
productionof morevariedandfluent text - [Iordanskajaet al. 1991]

ü machinetranslationςparaphraseshelp createa more fluent translationandare
valuablein the evaluationof MT results- [Zhouet al., 2006], [Callison-Burchet
al., 2006a,2006b, 2007and2008]
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RELATED WORK ON CONTROLLED WRITING AND

STYLISTIC EDITORS/AUTHORING AIDS

12

ü Controlled language - application of human languagetechniques in an industrial
environment. It is usedto support technicalwriters in producinghighquality technical
documentation by checkingspelling, grammar, style and terminology in technical
documents (text optimisation). Automated rewriting for controlled language
translation

ü Stylistic editing - focuses on clarity and expression, re-ordering of paragraphs,
sentencesand words; elimination of verbiageand jargon; simplificationof untangle
complicated clauses; elimination of inconsistencies,use of stylistic paraphrases
(reductions/extensions)

ü Authoring aids - contemplate mostly spell checking, simple grammar checking
(correctionof text), writing andmorphologicalvariantsandsynonymsLREC2008

Someavailabletools:

MULTIDOC[Haller,2000]

KANTCEChecker[MitamuraandNyberg,2001] [Mitamura et al., 2003] [Rascu, 2006]

CLAT[Schmidt-Wigger, 1998]; [Carlet al., 2002]; [HernandezandRascu, 2004]

CLOUT- the ControlledLanguageOptimizedfor MachineTranslation.
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METHODOLOGY
Task1

Analysis, extractionfrom corporaand formalizationof support verb constructions
by using information describedin dictionaries and grammarsςNooJ linguistic
environmentwasthe tool used

Task2

Paraphrasingof predicatenounconstructions

Phase1

Developmentof resourcesandpre-processing

Constructionof simplegrammarsto  recognizeandextractSVCsfrom texts

Definitionof propertiesin the dictionaryandestablishment of semanticlinks
betweenverbsandSVCs+ establishment of classes of paraphrases

Applicationof grammarswith dictionaryinformation to texts

Refinementof grammars

Finerrecognitionof SVCsin texts-> paraphrasing+ translation

Phase2 

Evaluationexperiments
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Explicit marking of derivation and semantic verb associations

Adjective entries:
ω Identification of derivational paradigms forpredicate adverbs -

adverbializations(annotation AVDRV)

literal,A+FLX=PRINCIPAL+IN+symb+EN=literal+DRV=AVDRV00:LITERALMENTE

Autonomous predicate nouns:
ω Identification of autonomous predicate nouns (annotation Npred)
ω Identification of asemantically related verb (annotation VRB)
ωLink to thesupport verb(annotation VSUP)

curso,N+FLX=ANO+Npred+IN+inst+EN=course+VSUP=tirar+VRB=estudar+NPrep=de+Det=um

FORMALIZATION IN THE DICTIONARIES
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Explicit marking of derivation and support verb associations

Verb entries:
ω Identification of derivational paradigms forpredicate nouns -

nominalizations(annotation NDRV) andpredicate adjectives
(annotation ADRV) 

ω Link to thesupport verbs(annotation VSUP) occurring with the 
derivedpredicate nouns andadjectives

adaptar,V+FLX=FALAR+Aux=1+INOP57+Subset=132+EN=adapt+VSUP=fazer+DRV=NDRV00:CANÇÃO
azedar,V+FLX=LIMPAR+Aux=1+OBJTRundif98+Subset=740+EN=sour+VSUP=estar+DRV=ADRV00:ALTO

FORMALIZATION IN THE DICTIONARIES
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ü Port4NooJ
Å a set of open source Portuguese linguistic resources

representing ontological relations, and paraphrasal relations.
Thisresourcesintegratesa bilingualextensionfor PT-ENMT.

Å Publiclyavailableresourcesat:

http://www.nooj4nlp.net

http://www.linguateca.pt/Repositorio/Port4Nooj/

ü DicTUM (Dicionáriode Termose UnidadesMultipalavra)

Å a Dictionaryof Multiword Expressions

NEW RESOURCES

16

Semantic relations  

Verb - Predicate Nouns 8472 

Predicate Adjectives - Adverbs 222 

Total Links  8694 
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ü ReWriter

Å a monolingual standalone paraphraser to pre-edit texts,
usingparaphrasingcapabilities

Å PortugueseversionReEscreve- publiclyavailableserviceat:

http://www.linguateca.pt/ReEscreve/

ü ParaMT

Å a bilingual/multilingual paraphraser to be integrated in
machinetranslationsystems

NEW TOOLS
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ü Controlledwriting & text pre-editing

ü Machinetranslation

ü Textproductionandstylistics(authoringaids)

USEFULNESSOF THE AFOREMENTIONED

PARAPHRASING TOOLS
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REWRITER ïAPPLICATION INTERFACE

TEXT PRODUCTION

& STYLISTICS
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Recognition of Portuguese SVC 
and translation into English verbs

PARAMT: A BILINGUAL /MULTILINGUAL

PARAPHRASER FOR MT

MACHINE

TRANSLATION
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 SVC Recognition 

Precision 

SVC Recognition 

Recall 

SVC Paraphrasing 

Precision 

Pôr 73/73 - 100% 73/100 ï 73% 72/73 - 98.6% 

Tomar 75/75 - 100% 75/100 ï 75% 68/73 - 93.1% 

Ter  65/65 - 100% 65/100 ï 65% 59/65 - 90.7% 

Dar  57/60 - 95% 57/100 ï 57% 46/51 - 90.1% 

Fazer 43/45 ï 95.5% 43/100 ï 43% 40/45 - 88.8% 

 98.4% 62.6% 93.4% 

 
 

Evaluation of 
recognition 

and 
paraphrasing 
of SVC with 
ReWriter

5 supportverbs

500baselinesentences- manuallyannotated

100for eachelementarysupportverb

EVALUATION EXPERIMENT 1
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EVALUATION EXPERIMENT 2

22

5 different support verbs

100 sentences with SVC (for each language PT and EN)
20 sentences for each support verb ςmanually assigned a paraphrase for each one of them  

> 20 SVC sentences + 20 paraphrases of the original SVC sentences

TOTAL: 200 sentences for each language
100 with SVC + 100 with paraphrases of the SVC

10 testers translated and evaluated translations 
students of the MA in Translation and Linguistic Services

Equal quality result SVC translation is better Paraphrase translation is better

EN-PT MT 17% 26% 57%

PT-EN MT 19% 30% 51%

Impact of 
SVC 

paraphrases 
in translation

For both EN-PT and PT-EN, testers considered that the paraphrase translations presented a better quality.
The evaluation results clearly confirm that these paraphrases helped the systems produce better MT.
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ENHANCED DICTIONARY ENTRIES WITH

SYNTACTIC -SEMANTIC INFORMATION
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adaptar,V+FLX=FALAR+Aux=1+INOP57+Subset132+EN=adapt+VSUP=fazer+DRV=NDRV00:CANÇÃO+NPr
ep=de
favor,N+FLX=MAR+Npred+AB+state+EN=favor+VSUP=fazer+NPrep=a+VRB=ajudar
amputar,V+FLX=FALAR+Aux=1+OBJTRundif21+BioMed+EN=amputate+SUJ=AG+VSUP=fazer+DRV=NDR
V00:CANÇÃO+NPrep=de+OD=BP+VSTYLE=realizar+VSTYLE=efectuar+VASP=iniciar+VASP=prosseguir+V
ASP=concluir
amputar,V+FLX=FALAR+Aux=1+OBJTRundif21+BioMed+EN=amputate+VSUP=fazer+DRV=NDRV00:CAN
ÇÃO+NPrep=de+OD=BP+OI=PAT+VSTYLE=sofrer+VSTYLE=realizar+VSTYLE=efectuar+VASP=iniciar+VASP
=prosseguir+VASP=concluir
rápido,A+FLX=RÁPIDO+PV+eagerType+EN=quick+DRV=AVDRV06:RAPIDAMENTE
adoçar,V+FLX=COMEÇAR+Aux=1+OBJTRundif75+Subset604+EN=sweeten+DRV=ADRV11:VERDE+VCOP
=tornar
transplantar,V+FLX=FALAR+Aux=1+RECTR26+Subset=504+BioMed+EN=transplant+SUBJ=AG+VSUP=faz
er+DRV=NDRV79:ANO+NPrep=de+DO=BP+VSTYLE=realizar+VSTYLE=efectuar+VASP=iniciar+VASP=pros
seguir+VASP=concluir
transplantar,V+FLX=FALAR+Aux=1+RECTR26+Subset=504+BioMed+EN=transplant+SUBJ=AG+VSUP=faz
er+DRV=NDRV79:ANO+NPrep=de+DO=BP+IO=PAT+VSTYLE=sofrer+VSTYLE=realizar+VSTYLE=efectuar+
VASP=iniciar+VASP=prosseguir+VASP=concluir
médico,N+FLX=ANO+AN+des+med+AG+EN=doctor
médico,N+FLX=ANO+AN+des+med+AG+EN=physician
doente,N+FLX=ANO+AN+des+med+PAT+EN=patient



GRAMMAR TO RECOGNIZE AND

PARAPHRASE BIOMEDICAL SVC
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PARAPHRASING FOR CONTROLLED WRITING AND

TEXT STYLISTICS

ARG0 = AGENT (AG)
ElementarySVC > Lexical Verbςfazer uma amputação = amputar 

(to amputate)
ElementarySVC > non-elementarySVC - realizar/efectuar uma amputação 

(to performan amputation)

ARG0 = PATIENT (PAT)
Submeter-se/ser submetido a uma operação (to undergosurgery)
Ser operado (to be operated)
ElementarySVC > non-elementarySVC - realizar/efectuar uma operação 

(to performan operation)
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RECOGNITION AND MONOLINGUAL

PARAPHRASING OF BIOMEDICAL -RELATED SVC
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ü Linguistic knowledge on paraphrasesformalized in
this researchwhen applied to a MT systemimproves
its output quality.

MAIN CONCLUSION

27

When SVC were identified and replaced with semantically
equivalentor similarverbalexpressionsasa pre-processingstep
to translating:

a 21% improvement was observedin the evaluatedquality of
the resultsof PT-ENmachinetranslation

a 31% improvement in the results of EN-PTmachine translation. 
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FUTURE RESEARCH SUGGESTED BY THIS THESIS

ü Enlargementof syntactic-semantic relations between predicates,
andother morphossyntacticallyand/or semanticallyrelatedelements

Exs: operarςoperaçãoςoperado
urgenteςurgentemente

ü Assignmentof thematic roles and semanticfunctions to nominal
entities

Exs: médico+AG+EN=doctor
doente+PAT+EN=patient

ü Paraphrasing of various linguistic phenomena for ReWriter
extensibility(comprisingstylisticvarianceandcontrolledlanguage)

ü Developmentandenhancementof ParaMT

ü Enhancementof the machinetranslationmodel
28
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Linguistic 

Phenomenon 

Expression or sentence Paraphrase 

Adverbial  à volta da órbita  
around the orbit of the eye 
 

de forma interactiva 
in an interactive way 

periorbital 
periorbital 
 

interactivamente 
interactively 

Relative 

Clause 

N0 que têm sido escritos 
N0 that have been written 
 

A velocidade a que se move a luz 
ȅ *The speed to which light moves 
 

O papel que a Europa tem  
The role that Europe plays/has 
 

As dificuldades que temos  

The difficulties we have  

N0 que foram escritos     >  N0 escritos  
N0 that were written        >  N0 written 
 

A velocidade da luz 
The speed of light 
 

O papel da Europa 
The role of Europe ſ  Europeôs role 
 

As nossas dificuldades 

Our difficulties  

If clause se for necessário  
if it is necessary 

se necessário 
if necessary 

Named 

Entity 

A rainha de Inglaterra 
The queen of England 

A rainha inglesa 
The British queen 

Noun Phrase O heróico povo português 
The heroic Portuguese people 

Os heróicos portugueses 
The heroic Portuguese 
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PARAPHRASING FOR REWRITER EXTENSIBILITY

A formal linguistic study of 
paraphrases as these ones 
would represent a significant 
contribution to NLP in general, 
and to MT in particular.
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