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Presentation Outline Bilingual Resources for MT - Paraphrases

e Introductory Remarks
— Scope of the Work
— Definition of Support Verb Construction
— Importance of Support Verb Constructions
— Definition of Paraphrase
— Importance of Paraphrases

 Paraphrases and MT
— Translation of Support Constructions
— Questions

e Ongoing Research
— Main Goals of the Work
— Work Plan 3 Steps
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Presentation Outline Bilingual Resources for MT - Paraphrases

 Methods for Automatic Extraction of Paraphrases
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— Corpora-based
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— Applying Grammars
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— Support Verb Classes
— Types of Paraphrases

e Conclusions and Prospectives
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IntrOdUCtOFy SEINERE Bilingual Resources for MT - Paraphrases

Scope of the Work

Work in progress

Linguistic analysis and computational formalizatiorbdihgual
“short paraphrases” for support verb constructionis be used
in MT

Examples:

make a call = fazer um telefonema = fazer uma chamada =
telefonar

fazer uma investigacao = make an investigation = perform an
Investigation = investigate
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|ntrOdUCtOry REINELE Bilingual Resources for MT - Paraphrases

Definition of Support Verb Construction

Within the scope of this work, Support Verb Construction (SVC)
IS a phrase which is made up of a Support \4erh a Nominalization
where:

theSupport Verb is a verb which takes a nominalization as an arguime
(subj, obj, etc.) and which meets at least ont@fdllowing criteria:

a) it is semantically empty — contributing little amng to the sentence, othel

than tense, number and person (@&kein make an arrangement andtake
In take a segt

b) shares one or more arguments with the nomiriaiza
(ex: inJohn pays Mary a visiflohnis the subject of botpayandvisit and
Mary is the 10 ofpayand the DO of¥isit.

theNominalization carries the meaning of the phrase; selects itsastigprb
and is normally the predicate
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|ntrOdUCtOfy REINENE Bilingual Resources for MT - Paraphrases

Importance of Support Verb Constructions

SVCs are important to our research for several reams:
e they carry units of meaning

We assume the fundamental principle that elementary phrases @hd nairds carry units of
meaning (meaning is not compositional)

e they are very abundant in many languages

We are particularly interested in extracting SVCs for the iElngPortuguese language pair, but

methods and conclusions are applied to many languages and resultiognda¢amapped to
different languages

 their study is essential for better systems

an MT system cannot ignore the meaningayfin pay attentionfor instance. Proper handling of
SVCs can improve results

* they often represent phrasal alternatives = paesgls
almost in all cases SVCs can be substituted by other phrasesds
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Introductory Remarks

Bilingual Resources for MT - Paraphrases
Definition of Paraphrase

Paraphraseitin the scope of this work)

o substitute technique to express and preservetbheth

same meaning and grammaticality of the original
phrase

* replacement by semantic-equivalent phrase or woigd

e retainsapproximate conceptual equivalenesd Is
not limited only to synonymy relations

(cf. Barzilay & McKeown, 2001)
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|ntrOdUCtOry REINELE Bilingual Resources for MT - Paraphrases

Importance of Paraphrases

The study of paraphrases plays a very important rad
In natural language processing

Paraphrase - a valuable resource for MT

— MT Development

knowing that bilingual paraphrases are units, an MTsystem with automated rule acquisition
has the potential for constructing transfer rules ér alternative pairs of SVCs or other

collocations.

— Automatic Evaluation of MT
aformal study of bilingual paraphrases will benefitverification of translation quality in

general
“paraphrases may help to alleviate problems presertl by the fact that there are often

alternative and equally valid ways of translating atext” (Pang et al., 2003)
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|ntrOdUCtOry REINELE Bilingual Resources for MT - Paraphrases

Importance of Paraphrases

Paraphrase - a valuable resource for many different
NLP applications

— Natural Language Interpretation

dynamic semantics and identical parses resulting &m paraphrases are important to
successful applications

— Natural Language Generation

“production of paraphrases allows for the creationof more varied and fluent text”
(lordanskaja et al. 1991)

— Multidocument Summarization

“identification of paraphrases allows information across documents to be condensed”
(McKeown et al., 2002)

— Question-Answering

“discovering paraphrased answers may provide additinal evidence that an answer is
correct” (Ibrahim et al., 2003)
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|ntrOdUCtOry REINELE Bilingual Resources for MT - Paraphrases

Importance of Paraphrases

Paraphrase - a valuable resource for many different
NLP applications

— Editing Tools
existing editing tools, or editors that are part olcommercial software suites, offer only
limited functionality and user support. Editing tools which include short paraphrases
like the SVCs will help improve significantly the quality of the edited text by including
preciseness and suitability

— Information Extraction

developing methods to automatically acquire paraphases will benefit information
extraction, so that IE techniques can be more eagihpplied to different text
categorization tasks or map to texts with similar baracteristics

“For example, if one found two sports articles whib said “John won’and “John had a
glorious victory”, these expressions are correct paphrases as there would be the
same entity “John” filling the same table.” (Shinyana & Sekine, 2005)
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Paraphrases and M1 Bilingual Resources for MT - Paraphrases

Translation of SVCs

English sentence: Then the operatives are more likely to make mistakes when set-ups are
constantly changing.

Manual translation from Compara: E 0s mecanicos estdo mais sujeitos a cometerem erros quando 0s sistemas
estio constantemente a mudar, e isso conduz a um aumento de desperdicio.
MT outputs:
Translation Engine Result
FreeTranslation Entéo o operativo sdo mais possiceneter errosquando
organizagOes constantemente mudam.
Systran Entéo os operatives sdo mais provat&ier erros quando as
instalagdes estdo mudando constantemente.
E-T Server Entdo os operadores sdo mais provaveis foanar erros quando as
situagdes estdo mudando constantemente. <:Z
Amikai Entdo as operacdes sdo mais provaeeieter errosquando jogo-

ups constantemente esta mudando.
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Paraphrases and M1 Bilingual Resources for MT - Paraphrases

Translation of SVCs - Questions

Main question: How would a study of SVC paraphrases benefit
MT?

e How do we use this information?

Ex: “most of the action must in the same studio set”

“a maior parte da accéo deve NO Mesmo espago cenico”
*  most of the action must take place in the same studio set
*  most of the action must occur in the same studio set
most of the action must happen in the same studio set
* amaior parte da accao deve desenrolar-se NO Mesmo espaco Cenico
* amaior parte da accao deve passar-se NO Mesmo espaco Cénico
* amaior parte da accao deve realizar-se NO Mesmo espaco Cénico
* amaior parte da accao deve ter lugar NO Mesmo espaco cénico
* amaior parte da accao deve acontecer NO Mesmo espaco Cénico
e amaior parte da accao deve dar-se NO Mesmo espaco Cenico

Example showing several good alternatives to convey the expression
EVENT [SVC] PLACE
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Paraphrases and M1 Bilingual Resources for MT - Paraphrases

Translation of SVCs - Questions

a few guestions which direct the research:

« SVC paraphrases can improve precision of the translation. Alteerparaphrases that
have high Suitability Index values derived from the corpus are sel&¥fteat would a
user interface look like, that deployed this methodology? It woula grelduce a
translation that uses information from the corpus to increase Btisjpon.

. Paraph)rase Suitability Index (to help select the best alieznadraphrase for a particular
corpus

O take place
B happen

E occur

Corpus1l Corpus2 Corpus3

» Help find the appropriate corpus for the user (different typésxb show different
distributions of the known alternatives)
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OngOing Research Bilingual Resources for MT - Paraphrases

Create pooletilingual lexical resources
compile sets of SVCs translations and equivalent
paraphrases for a pair of languages

Build a tool for automated extraction of short pdmases

Make methodology be suitable for anyone working on
machine translation or bilingual lexicography

Apply results to an MT system
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OngOing Research Bilingual Resources for MT - Paraphrases

1. assemble a bilingual corpus of SVC lexicalization
such astake a walk (EN) or “fazer uma
apresentacao(PT)

2. Identify and build EN-PT and PT-EN syntactic-
semantic correspondence rules for the SVCs and

study transfer mechanisms between the two
languages

3. create rules and requirements for finding short
paraphrases for the SVCs
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Paraphrase Extractior Bilingual Resources for MT - Paraphrases

Dictionary-based Methods

Today’s NLP systems use automated methods to collggraraphrases

Support Verb Nominalization Verb
Dictionary Dictionary Dictionary

/7 7 771

Vi
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Paraphrase Extraction Bilingual Resources for MT - Paraphrases

Dictionary-based Methods

Characteristics + Pros and Cons

* Good for lexically-related paraphrases (many Sy@sch with lexical
verb variations, expressing exactly the same meaeugj.tirar
fotocopias= fotocopiar=>to make copies to xerox=to photocopy
fazer uma doacée doar=>to make a donation/donatiossto donate.

 Many paraphrases don’t have the same lexical root

* Only monolingual (need to find monolingual paragses first and do
bilingual mapping subsequently)
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Paraphrase Extraction Bilingual Resources for MT - Paraphrases

Statistical-based Methods

Today’s NLP systems use automated methods to collggaraphrases

R R e R e +
| p1 |p2 [p3  [f [d |

R R e R e +

| executar |uma|pancada| 50| 32|
| dar | uma | pancada| 36| 29|

| por | uma | pancada| 32| 29|

| jogar | uma | pancada| 15| 12|

| levar | uma|pancada| 5| 5|

| der | uma | pancada| 4| 4|

| acrescentar | uma | pancada| 3| 3|
| ser | uma | pancada| 3| 3|

| concretizar |uma | pancada| 2| 2|
| garantir |uma|pancada| 1| 1|

| desferir |uma|pancada| 1| 1|

| contabilizar | uma | pancada| 1| 1|
| efectuar |uma|pancada| 1| 1|
S SRR S SRR S o +

13 rows in set (2.78 sec)
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Paraphrase Extraction Bilingual Resources for MT - Paraphrases

Statistical-based Methods

Characteristics + Pros and Cons

« Paraphrases are found based on statistics,asedlon word co-
occurrences and word combinations

 Little linguistic knowledge
« Can be improved through linguistic context forraation

« Only monolingual (need to find monolingual paragses separately and
do bilingual mapping afterward)
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Paraphrase Extractior Bilingual Resources for MT - Paraphrases

Corpora-/

Methods for extracting paraphrases using Corpora:

havea lookal look at olhar
look at N with attention dar uma olhadela

take a look at dar uma vista de olhos

get a load of dar uma olhada
see ver
watch mirar

Moenolinguall Parallel Corpora Bilingual Parnallel Conpora:

# $ % &'()* # + # 0)-
# % .'0)
"0)

/ ()
0 "O)1

[0
# $2.'()

$ 2 "0
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Paraphrase Extraction Bilingual Resources for MT - Paraphrases

Corpora-/

34,5 5,34 +

" #$ % &)

Results for the search
took place
parallel concordances
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Paraphrase Extractior Bilingual Resources for MT - Paraphrases

Corpora-/

More EN-PT parallel corpora

3

465

EN monolingual corpora

5/
+

PT monolingual corpora

+353 7/
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Paraphrase Extractior Bilingual Resources for MT - Paraphrases

Corpora-/

Characteristics + Pros and Cons

* Integrate sentence alignment tools
* Integrate mapping tools, such as Giza++, for waord phrase mapping
 Difficult to find parallel corpora (either monofal or bilingual)

* Not all corpora are adequate (in literary corptnagslators use free
translation which can be structurally and semaltyickstant in meaning
from the original sentence)
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Paraphrase Extractior Bilingual Resources for MT - Paraphrases

Corpora-/

Additional Relevant Work

 Regina Barzilay's thesis (2003)
 Proceedings of the ACL 2003 Workshop on Paraphgasi
o Other thesis

— Mark Dras (1999)

— Florence Duclaye (2003)

« Papers
— Barzilay & Lee, 2003
— Shinyama, 2003
— Quirk et al., 2004
— Melamed, 2004

introduces an automatic MT evaluation method toabants for paraphrases which he calls
“meaning-preserving syntactic alternations” or figkational equivalences”

— Resnik, 2005
— Satoshi, 2005

 People
— Dekang Lin, Lillian Lee, Kevin Knight, Satoshi $e&, Yusuke Shinyama, Hua Wu
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|\/|eth0d0|09y Bilingual Resources for MT - Paraphrases

Building dictionaries

Nooj-NOMLEX extension for Support Verbs and
Nominalizations

Co-occurrence of nominalizations with support verbs:
"launch an attack
"take a walk

1. Identification of the support verbs

2. ldentification of nominalizations
(nominalization entries to capture information about support
verbs)

3. Mapping support verb arguments to nominalization
arguments
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|\/|eth0d0|09y Bilingual Resources for MT - Paraphrases

Building dictionaries

Noo]-NOMLEX extension for Support Verbs and
Nominalizations

4. Annotate nominalizations and Support Verbs in the Penn
Tree Bank corpus

5. Categories of support verbs — semantic content

— Special complements of support verbs plus
nominalizations

—  Classification of support verbs

6. Dictionary build - extend and validate the entries Iin
NOMLEX
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Methodology

Bilingual Resources for MT - Paraphrases

Building dictionaries

(NOM :ORTH " destruction
‘PLURAL *NONE*
'VERB " destroy "
‘NOM TYPE ((VERB - NOM))
'VERB- SUBJ ((N - N- MOD)
(DET- POSS)
(PP :PVAL ("by")))
'VERB- SUBC ((NOM- NP :SUBJECT ((N - N MOD)
(DET- POSS)
(PP :PVAL ("by")))
‘OBJECT ((DET - POSS)
(N- N- MOD)
(PP :PVAL ("of")))
‘REQUIRED ((OBJECT :DET -POSSONLY T

‘N - N- MODONLY T))))
:DONE T)

NOMLEX entry for destruction
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|\/|eth0d0|09y Bilingual Resources for MT - Paraphrases

Building dictionaries
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Results of application of a simple Nooj SVC grammar

. oncerned in it were taking their pleasure/

. re over, and he was taking the rest/

. sion Ralph Touchett took no interest/

. in she prepared to take her departure/

. rgument; you always  take the opposite ground/
. ; she has evidently taken a great fancy/

. s well as resolute, took his way back/

. American school and  took a degree/

. tant, remounted and took his departure/

. dea that she hadn't taken the trouble/

. unted them. | never took much notice/

. new. I've heard you take such opposite views/
. pon her, and Isabel took a fancy/

. hat centre that she took the train/

. "So few people will take the trouble/

. | see. And then?" " Take right hold/

. n!" CHAPTER 11 He took a resolve/

. it. He was about to take a step/

. they stopped and he took her hand/

. it seems to me I'm taking the best way/

. efinitely yet; I've taken a little time/

. ung man from Boston take positive possession/
. rsecute her he must take the consequences/
. d Ralph Touchett to take a walk/

. girl she was. She's taking different views/

. u don't know how to take such ideas/

. nize; but it so far took the edge/

. reality and he had taken no pains/

. hat his imagination took a flight/

. of course if you'll take a companion/

. say. If you do, you take a great responsibility/
. for being quick to take a hint/

. n waves, her glance took a backward flight/

. enquired. "Yes, we take the train/

. due to any one who took the tone/

. surance the visitor took his leave/

. rle. Ralph Touchett took his refreshment/

. ther well enough to take their ease/

. w, the golden light took a deeper tone/
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to a monolingual text
quietly, and they were not of the sex which is supposed to

that precedest he great rest. He had a narrow, clean-shaven
whatever; he s tood with his hands in his pockets, looking g

. "Yoursist  er must be a great gossip. Is she accustomed to

.1 do n't see what you've against her except that she'ss 00

to her. What is it you wish her to do?" Edmund Ludlow as
to his lodgin g with the feeling of a man defeated. He was n
at an American un iversity, after which, as he struck his fa
before dinne r; and an hour after this meal was ended Mr. an
to listen to it. Of course | talk like an American--1 can't
of the classes . That's the advantage of being an American h
" "I 'mon the side of both. | guess I'm a little on the si
to the young ladie s, who appeared to her to show a most ori
for the station nearest to Gardencourt, where Isabel and Ra
" Miss Stack  pole, in this undertaking, appeared to shrink
of something." "Well, now, what sort of thing?" "Anything
after thisnott o misinterpret her words even when Miss Sta
which would astonis  h all his friends and displease a great
. "Ah, Lord Warbu rton, how little you know me!" Isabel said

. Ifyou'll be my wife, then | shall know you, and when | te
to think of it, because that seems more respectful. But | s
of her . The sentiment in which she sought refuge afterre  ad
; foremos  t among which was his being left to perceive how li

with her in the gar  den, and when he had assented with that
,adiff  erent colour, and turning away from her old ideals.

. Mr. Goodwood does, however; and that's what | like about h
from too sharp a recognition that, in spite of his suspecti

to ask questions the answers to which would involve only th
and that he remai ned in his chair a long time beyond the ho

--some decayed gentlewoman, with a darned cashmere and dyed
" "You frighten me a little, but | think I'm right," said

that was meantas go  od advice. His advice had perhaps helpe
.Itres  ted upon two figures which, in spite of increasing d
again. We've so  much to do la-bas." "Are you not tired?"

of authority; and she was a passive spectator of the operat

; after which Is abel fully expected her friend would scold h

wherever h e could find it, and he would not have forgotten
; but every now and then Isabel heard the Countess, at somet
, and on the mountains and the plain that stretched beneath
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Linguistic Description

Bilingual Resources for MT - Paraphrases

Support Verb Classes

Support Verbs by Semantic Content

Category
e INCEP
e CONTIN
* FIN
e AFFIRM

 DISAFFIRM

* NON-FACTIVE

* NON-FACTIVE-INDEF

« TRANSPARENT

« REALIZED

« NOT-REALIZED

Description

beginning of event/state
continuation of event/state
completion of event

content is affirmed

content is disaffirmed
state/action may not be a fact
non-factive unless definite
does not fit in other category
goal is achieved

goal is not achieved
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Example

the evacuation
with the attack
with the evacuation
influence on John
the evacuation
the attack
an accusation
an accusation
an accusation
an accusation
John a gift
the murder
an attack (non-factive)
the attack (factive)
an attack
an attack
the attack
an appeal
the appeal
an appeal
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LingUiStiC DeSCriptiOH Bilingual Resources for MT - Paraphrases

Types of Paraphrases

We propose a classification of paraphrases in several categories:

« Simple paraphrase
make a confession = confess;

 Implied meaning paraphrase
make a good impression = impress (where “good” is implied in the paraphrase)

« Paraphrase with remote dependency
make a barricade = barricade SELF in PL

« Paraphrase with change in the POS of some elements, like adjective to adverb

make a scene = film N ADV _
make the decision = decide ADV _
have a answer = answer ADV _

« Paraphrase with complex transformations, requiring a “new” word
make an important disclosure = disclose something important
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ONCIUsIons

Bilingual Resources for MT - Paraphrases

and Prospectives

Preliminary Conclusions:
. Need combination of methods

« Bilingual literary corpora are not the “best” for collecting
paraphrases (translators are “too” creative)

In the near future, prospectives are:
 Further develop dictionaries
 Further develop grammars
 Apply bigger and more suitable corpus
« Use parallel corpora for mapping purposes
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Feed baCk_ .. Bilingual Resources for MT - Paraphrases

Feedback is welcome!

Thank you!

Anabela
)
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