Chapterl

EXAMPLE-B ASED TRANSLATION IN A HYBRID
INTEGRATED ENVIRONMENT

ReinhardSchaler

LocalisationReseath Cente
University of Limerick
Limeridk, Ireland

Reinhard.Schaler@ul.ie

MichaelCarl

Laboratoire de Reterche Appliqueeen Linguistiquelnformatique
Departement!’informatiqueet recherche operationnelle
Universite de Montreal, Canada

carl@IRO.UMontreal.CA

Andy Way

Stool of ComputerApplications

Dublin City University

Dublin 9, Ireland

away@computing.dcu.ie

Keywords:  TranslatiorMemories Phrasalexicon, ControlledTranslation

Abstract Onekey tothesuccessf EBMT is theremoval of theboundariedimiting thepo-
tential of translatiormemorieg TMs). We discussalinguisticallyenhancedM
system,a Phrasal Lexicon (PL), which takesadwantageof the huge,underused
resourcesvailablein existing translationaids. We claim that PL and EBMT
systemscanonly provide valuabletranslationsolutionsfor restricteddomains,
especiallywherecontrolledlanguageestrictionsareimposed Whenintegrated
into a hybrid and/ormulti-engineMT ervironment,the PL will yield significant
improvementsn translationquality. We establisha future modelof translation



usageandanticipatethat EBMT andthe PL will have a centralplacein future
hybridintegratedtranslatiorplatforms.

1. INTRODUCTION

It isright for thewider MT communityto acknavledgethattherehave been
anumberof successtorieswhererule-basedT (RBMT) systemdave pro-
vided a generalsolutionto the problemsof translation.Examplesncludethe
Meteo system(Chandioux,1976)andPAHO's ENGSPAN andSFANAM (Vas-
concellosandLeen, 1985)systemsto namebut two.

However, atthe sametime it is generallyagreedthatthe overall quality of
todays MT systemss somevhatshortof whatmightbedesired Nevertheless,
translatorgemainwary thatMT softwaremight posea considerablé¢hreatto
well establishedavork practicesdespiteclearevidenceto thecontrary Indeed,
it is hardto know how suchentrenchedriiews may be overcome despitethe
bestefforts of MT educatoraindresearcherto level the playingfield in this
emotie issue. It is clearthat RBMT can be a solution: the problemis in
knowing in whatcircumstancesVe will addresshisissuein moredepthlater
in thepaper

Despitethewidespreadiew thatRBMT will never begoodenoughto war-
rantseriousconsideratiorassystemsapableof high quality generalpurpose
translationyesearctanddevelopmenin RBMT systemsontinuego this day
Furthermoretheir deployment, especiallyin limited domains,cf. PaTrans
Drsneset al., 1996,is growing, andreal savings are beingmadewherebusi-
nessprofessionalarepreparedo keepanopenmind andtake thetime to see
whereRBMT canbe of use,andwhereit (probably)cannot.

At the sametime, TranslationMemory (TM) systemshave rapidly cometo
be regardedasan extremelyusefultool in the translators armoury Notwith-
standinghewidespreadcceptancef suchtools,theemegenceof TM appli-
cationshave continuedto keepsometranslatorson their guard. This is even
harderto understandTM systemsdo not translate.All they dois find close
matchedor the input stringin their databasef previously seentranslations
and display thesematchestogetherwith their translationsfor the translator
himselfto manipulateinto the final, outputtranslation. At all stagesin the
translationprocessthe translatoris the integral figure: heis freeto acceptor
rejectary suggesteanatchesandmay or may notinsertary suggestedrans-
lationsinto the taget documentandthe TM itself wherever he deemsthis to
beappropriate.

In theview of someresearcherd,M technologymaybeconsiderechssome
sort of sophisticatedsearch-and-replacengine. For example, Macklovitch
andRussell,2000liken TM systemdo informationretrieval tools, in thatall
thetranslatordoesin effectis searchor ‘documents’(alignedsentenceairs)
which may help translatea given sentence.The TM systemformulatesthe
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queryitself from theinputstringto be translatedi.e. in mostcasesthe query
is the sourcelanguagesentencewhile theretrieval procesdriesto matchthe
gueryascloselyaspossibleto existing examplesn the systemdatabase.

A sinequanonfor TM (andExample-baseMachineTranslationEBMT))
applicationsis an alignedparallel corpus. The translatormay be presented
with a pre-alignedTM, but may also be a centralfigure in its construction:
usingatool suchasTradosWinAlign, for instancethetranslatomaymanually
overwritesomeof thedecisiongnadeby thealignerby linking (sourcetarget
sentenceairsby usingthe graphicalinterfaceprovided.

However, the potentialof TM technologyo facilitatethetaskof thetransla-
tor still furtheris limited by thefactthatthefragmentsontainedn theTM are
linked only at sententialevel. If sub-sententiahlignmentcould beintegrated
into the TM databasesnore usefulfragmentscould be put at the disposalof
thetranslator If a moreradicalview wereto betaken, oncesub-sententially
alignedchunksexist, thenautomatidranslatiorvia EBMT canbe madeavail-
ablereasonabltraightforvardly.

Although EBMT asa paradigmhasbeendescribedn researchpapersas
far back as the mid 19805 (Nagao,1984) and althoughit has managedo
capturethe interestand enthusiasnof mary researcherst has—sofar—not
reachedhe level whereit could be transformedrom a researchopic into a
technologyusedto build a nev generatiorof machinetranslationengines—
andnew approacheggechnologiesandapplicationsarebadlyneededn MT.

We believe thatthetimeis ripe for thetransformatiorof EBMT into demon-
stratorsand,eventually commerciallyviable products.We seethe nichearea
for EBMT asbeingsomavherebetweenRBMT and TMs. In this paperwe
shallclaimthatEBMT—Iike all corpus-basedpproache® MT, beit human-
assistedor fully automatic—maysuccessfullybe appliedonly for restricted
domain,specialpurposeranslationsWe investigatethe relationof controlled
languagendtranslatiommorepreciselyandcometo theconclusiorthatEBMT
is a paradigmespeciallysuitedto controlledtranslation.We develop a model
for thefutureof translatiortechnologyandproposeanintegratedhybrid envi-
ronmentfor translationmining, managemenrdandscheduling.We believe that
example-basedranslationtechnologieswill play a centralrole in sucha hy-
brid translationenvironment,asthey areby their very naturedynamic,have
the ability to learn,areextensibleandscalableto new, large sublanguagélo-
mains.

In section2 we arguefor usingphrasegandnot just words)asbasictrans-
lation unitsin ary MT systemand contrastour approacho mainstreanmMT
researchWe examineTMs asa possibleapplicationfor a phrasallexiconin
section3 and point to their structurallimitations. As a consequencee re-
quirein section4 that TMs areenhancedvith more sophisticategbrocessing
devices. Herewe investigatethe impactof controlledlanguageandMT. Our
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conclusionis that EBMT is especiallysuitedto obtainingtranslationsn re-
stricteddomains,asthey are easyto adaptand ableto producehigh quality
translationsWe theninvestigatemulti-engineandhybrid systemarchitectures
in section5, anddevelop a modelfor the future useof translationtechnology
in section6. We anticipatea hybrid integratedtranslatiorplatformwhich, asa
kernel,containsan example-basedomponentapableof adaptingquickly to
differentuserneedsandwhich is complementedby linguistic, statisticaland
rule-basedechnologies.

2. EBMT AND THE PHRASAL LEXICON

EBMT hasbeenproposedasanalternatve methodologycapableof replac-
ing RBMT, initially by Nagao,1984,followed by extensionsgeportedn Sato
andNagao,1990andSadlerandVendelmansl990.EBMT hasalsobeenpro-
posedasa solutionto specifictranslationproblems asreportedn Sumitaand
lida, 1991,andculminatingin thecurrentvolume.

Thereis anenormousvariety of approacheto the useof examplesin natu-
ral languageprocessingNLP), with differentareasof focusandwith different
motivations. In the areaof automatictranslation this providesa strongtesti-
mory to the high level of interestin EBMT. Taking existing paralleltexts as
their startingpoint, someof theareaghatresearchersave workedoninclude:

= Word-senselisambiguation;
= Translatiorambiguityresolution;
m Lexicography;

m Extractionof bilingual collocationsor translationpatternsrom parallel
corpora;

= TranslationQuality Measures;
m Extensiondo andvariationson thebasicideaof EBMT.

Oneideawhich precedesll of the approachesnentionedandwhich, sur
prisingly, hasuntil recentlynotbeentakenup by researchert ary significant
degree(cf. SimardandLanglais,2001),is thatof the ‘PhrasalLexicon’, de-
scribedfirst by Becler, 1975,andappliedby Sctaler, 1996.

Becler's modelwasradicallydifferentfrom the mainstreaniinguistic theo-
riesprevalentin themid-1970s: insteadf considerindanguageroductionas
the procesf combiningunitsthe sizeof wordsor morphemeso form utter
anceshe identifiedphrasesonsistingof morethanoneword asthe building
blocksfor theformationof utterances.

For Becler, languagegeneratioris compositiondl in the way illustrated
in Figurel.1. The phrasalexicon provides patternghat canprovide (at least
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Becker’s Theory of Language Production

Information Attitudes
to be expressed

to be conveyed
W
Phrasal Lexicon ‘

U

Phrase Adaptation
Stitch phrases together

Fill in the blanks
Modify phrases

Generative Gap-Filling
Smooth over the transitions,
Fill in conceptual holes

Language
Production

Figure1.1. Becker's Theoryof LanguagéProduction

someof) theexpressionsieededo cornvey amessagé acertain‘tone’. These
phrasesrethenstitchedtogetherblanksfilled in andphrasesnodifiedwhere
necessarylf thisis not suficient to generatahe utterancenewv phrasesare
generatedo smoothover transitionsandfill in conceptuaholes.

It is notdifficult to seethatthe notion of languagegeneratioraservisaged
by Becler is in exactly the samespirit asmary approacheso EBMT. With
respecto TM technologytranslationsannotbe producedautomatically(ex-
ceptin the caseof exactmatchespssub-sententialsourcetarge) chunksare
notidentifiedby thesystemithetranslatohimselfhasto usehis knowledgeof
how the sourcelanguageelatesto the tamget, extractthe relevant partsof ary
closematchesuggestetly the TM systemandstitchthemtogethehimselfto
producethefinal translation.If thereareary ‘gaps’ or ‘conceptuaholes’,the
translatoruseshis expertiseto fill thesein andproducethe outputtext in the
taigetlanguage.

2.1 TM Resourcesare underused

We believe thatthetimeis ripefor thetransformatiorof EBMT into demon-
strators,technologiesand eventually commerciallyviable MT enginesalong
thelinessuggestetly Schaler, 1996andMacklovitch, 2000,bothof whichare
basedon the belief that existing translationscontainmore solutionsto more
translationproblemgthanary otheravailableresourcelsabelleetal., 1993).



Thekey to thesuccessf thisdevelopmentwe suggestis theremoval of the
boundariedimiting the potentialof translationmemories.To bring EBMT to
fruition, researcheranddevelopershave to go beyondthe self-imposedimi-
tationsof whatis now traditional—incomputingtermsalmostold fashioned—
TM technology

In TranslationMemory systemstwo intellectually challengingproblems
have to beaddresseahich cannofust be solved by clever engineering:

1 Contentsof the TM (alignment).
The first problem occurswhen translatorswant to createtranslation
memoriedy aligningprevioustranslationsith their sourceequialents
onasgment-by-sgmentbasisin ordertoimportthesealignedseggments
into a TM andthenusethis for the translationof a nev versionof the
samesourcematerial.Developersgenerallyoffer alignmentioolswhich
work in eitherinteractie or fully automatiomode.

2 Retrieving similar entries.
The otheris the decisionof how to deal with caseswhereno exact
matchescanbe found. Developersgenerallyopt to searchfor similar
matchesandto calculatea rankingof identified‘fuzzy’ matcheswhich
arethenofferedto thetranslatorasa possiblebasisfor thetranslationof
thenewv segment.

CurrentTM systemsio not have to carryoutary significantamountof lin-
guistic processing.They do not needto know practicallyanything aboutthe
talgetlanguageasthe processingmatchingcalculationof fuzzinessjdentifi-
cationof change®tc.)is performedon the sourcdanguageonly.

While the latter problemstill remainsto be solved both in theoryandin
practice(the work of Planasand Furuse, 1999is a significantstepin this di-
rection,cf. Chapterb, this volume), the formerhasoften beenclaimedto be
solvedto alarge extent. However, we will shawv thatthereis still considerable
work to bedoneif TM technologyis to go beyondits currentlimitations.

211 Contentsof the translation memory.  Theavailability of align-
menttoolslinkedwith the now widespreadiseof translatiormemorysystems
hasled to the creationof massie bilingual and multilingual parallelcorpora
alignedat sentencdevel, the smallestsegmentlevel currently accessibldoy
TM systemsHowever, matchingseggmentsat sentencéevel unnecessarilye-
strictsthe potentialand the usefulnes®f translationmemoriesas extremely
valuablelinguistic resourcesThus,translatiorknowvledgeat a phrasalbr sub-
sententiallevel is lost if alignmentand matchingonly works on a sentence
level 2

A secondshortcomingin currentTM technologyis the unavailability of
toolsto controland/orcross-checlkhe extractedsegments.Furthermorethere
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is no easyway to control the quality of the sgmentsand their translation.
For instance,it is possible(in principle at ary rate)to map ary sourcesen-
tenceonto the sametarget expression.Given a real referenceext, this is, of

course anextremelyunlikely case.Neverthelessary TM systemis likely to

storeredundantambiguou®rwrongtranslationsn theTM with nopossibility
of reducingor avoiding suchentriesotherthanmanuallycheckingthe entire
database.

Inconsistentranslationsegmentsare likely to be producedduring initial
alignment. They can also be producedwhen multiple userssharea TM in
real-time,addingdifferenttranslationdor the samesentenceThis is usually
controlledusing meta-datdields suchas<user>,<date>etc., but unlessthe
procesdor sharingTMs is properlycontrolled this canstill addto theincon-
sistenciegpresenin the TM. While in somecasessuchinconsistenciemight
berequired,in othercasest is undesirable.

Furthermorejast minute changesare frequentlymadeto translatecdocu-
mentsoutsidethe TM environment. If the processf usingTMs is controlled
properly thesechangewill be addedto the TM. However, this doesnot hap-
penon a frequentbasisandleadsto gapsbetweenthe referenceext andthe
new translationswhich reducesthe precisionof the TM and increaseghe
amountof fuzzy matchingrequiredwhenthe TM is usedfor a new transla-
tion.

2.1.2  Retrieving similar entries.  If aTM systemcannotfind anexact
matchin aTM, it canonly proposduzzymatchesldeally aTM systenshould
find asegment(or asetof sggments)n its databasevhichis similarin meaning
to the nawv sentencen the hopethattheir translationswill be similar aswell.

However, giventhatthereis no known algorithmto computethe meaningof

arbitrary sentencesind to quantify their similarity, this approachseemsnot
to be feasible(cf. Reinke, 1999for an in-depthdiscussioron similarity of

meaning).

Fuzzymatchingcanbea highly complex operation:in fact,it mayprove so
cumbersomehattranslatoroften opt out of the fuzzy matchproposalopera-
tion by settingthe percentagéhresholdof thefuzzy matchcomponensohigh
that high percentagenatcheswhich could containmatchingphrasesare hid-
denaway from them.Insteadthey preferto translatehenew sourcedocument
without the supportof the TM systemin orderto save time. In the language
of statisticalNLP, they imposea high Precisionthreshold but low Recall,for
this matchingprocessTheconsequenceaf coursejs thatpotentiallyvaluable
matchesat sub-sentenclkevel arelost. Adding a facility capableof providing
(sourcetamet chunksatthephrasalevel will overcomethis shortcoming.
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2.1.3 Recombinationof TargetSegments. TMs areusuallyfed with
domain-specificeferencematerialin orderto achieve maximumprecisionfor
translatingspecializedexts andtheirsegments However, TMs havelittle orno
capacityto checkthatsuchreferencdextsareconsistentThus,if thereference
text containgwo (or more)differenttranslationgor the samesourcdanguage
segment,the useris asked which of the translationsjf ary, he prefersin the
givencontet, withoutthe TM learningfrom thisdecision.If thesamesentence
wereto be translatedater, exactly the samescenariowould arise. Adding
more referencetranslationsto the TM increaseghe chanceof addingmore
ambiguoudranslations.

Thewaytranslationsareproducedn TM systemss, therefore descriptive
sinceretrieved and proposedranslationgreflect the quality of the reference
translationsandtheir alignmentfunctions.As the quality of translationsavail-
ablein the TM decreaseandthe new text or sentencaliffers from reference
examplesn theTM, the quality of proposedementtranslationsiecreasem
acorrespondingnanner

3. THE PHRASAL LEXICON AND EBMT

While we discussedn section2.1.1someotherpossiblewaysin which the
translationprocessn a TM systemmay be distorted,thereremaintwo main
factorswhich mayad\erselyaffectthewayin whichthe TM is used:

» thewayentriesareretrievedfrom the TM (i.e. fuzzy matching);

= inconsistenciem thecontentof the TM.

Both factorsmay causetranslationquality to deteroriategspeciallywhere
thesetwo problematicfactorsco-occur The PhrasallLexicon avoids these
shortcomingdy permittingexact phrasalmatchegogetherwith a mannerof
controllingthe contentsof thememory

3.1 Phrasal Matching

In the phrasalexicon, exactmatchesreperformecdataphrasalevel, sothe
problemof fuzzy matchingdisappeargor atary rate,is considerablyeduced).
The probability of finding exactmatchesat a lower phrasalevel (e.g. at NP,
VP or PPlevel) is significantly higherthan the probability of finding exact
matchestthesentencédevel, thelevel at TM segmentsarecurrentlyprovided.

Phrasalunits arelooked up in a phrasalexicon andtranslatecoy combin-
ing alreadytranslatedohrasesstoredin the phrasallexicon, very muchalong
thelines proposedoriginally by Becler. As anexample,let usassumea TM
containingthe two entriesin (1):
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(1) a. EN:Thebulletsmoveto thenew paragraph.
DE: Die Blickfangpunktetickenin denneuenAbschnitt.

b. EN: Thetitle movesto thecenterof theslide.
DE: Der Titel rticktin die Mitte desDias.

Despitethe fact thatthe TM entriesin (1) are good matchesfor the new
sentencén (2), it would not betranslatecautomaticallyby the TM system:

(2) Thebulletsmove to the centerof theslide.

At most, the systemwould be capableof identifying one (or both) of the
two sourcesentences the TM in (1) asfuzzy matcheslf so,thesewould be
displayedogethemith theirtranslationswhichwould thenhave to beadapted
by atranslatorto generatehefinal outputstringin (3):3

3) Die Blickfangpunktetickenin die Mitte desDias.

Note, however, thatdependingon how fuzzy matchingis calculatedn the
TM, andatwhatpercentagéevel fuzzy matchingis setby the user the useful
translationpairsin (1) may not be presentedat all to the translator: if we
comparehe sourcestringsin (1) with thenew inputin (2), obsere that5 out
of 7 (71%) of the wordsin (1a) matchthosein (2) exactly, while 6 out of 9
(67%) of thewordsin (1b) matchthosein (2) exactly. If we wereto setour
level of fuzzy matchingat 75%(say),neithercandidatevould beaccessibldy
thetranslator

Phrasal Lexicon
The bullets move > Die Blickfangpunkte riicken —
The title moves ¥ Der Titel rickt
to the new paragraph § in den neuen Abschnitt
to the centre of the dide-—{_|--> in die Mitte des Dias

The bullets moveyito the centre of the dide

| Assembly|

Matching

| Die Blickfangpunkte riicken; in die Mitte des Dias
T -

Figure1.2. Overview of the Phrasalexicon

If, however, we produceda phrasallexicon capableof providing transla-
tion unitsatthe phrasdevel, andwrotea procedurgo combinethemsothata
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correcttranslationof the new sentencevereproducedautomaticallythenwe
would have built an EBMT system. Notwithstandingthis, if a phrasallexi-
con(cf. Figurel.2)wereto beintegratedinto a TM systemthentranslators
would beableto avail of mary of theadwantage®f a TM, principally thoseof
consisteng andsavingsin termsof time andcost.

Storing,matchingandproposingsegmentsatthe phrasalevel hasanumber
of advantagesincluding:

»  Translatorswill be offereda higherpercentag®f exact matchesrom
TMs.

» Thequality of proposedranslationsegmentswill improve.

»  Theuseof informationstoredin TMs will increasematchingphrasesn
otherwisefuzzy matchingsentencewill nolongerfall belov the match
percentag¢hresholdsetby mosttranslators.

s TM systemawill beableto translatdargeramountsof sourcetext auto-
maticallywithoutthe needto manuallyadaptfuzzy matches.

3.2 Mor e sophisticatedprocessinglevices

SincethePL is basedn smallertranslatiorunits, it canpotentiallyidentify
moreexactmatcheshansentence-baseiM systems—ubt ata price. In con-
trastto a TM, a PL would needto knovn—at the very least—enouglaboutthe
sourceand the target languageo identify phrasesand describethe linguistic
characteristicsf their constituenparts.For instanceyhile thetranslatormay
beableto pick outtheappropriatesub-sententialignmentfrom (1), namely:

(4) a. thebulletsmove = dieBlickfangpunkteiicken
b. tothecenterof theslide— in die Mitte desDias

in orderto translatethe new input string in (2), it is a non-trivial problem
asto how to obtain suchtranslationallyrelevant chunksautomatically In-
deed thisis thetopic of this book: automaticor semi-automatiphrasaklign-
mentrequiressophisticatetinguisticand/omumericalprocessingsdescribed
in Chapters9-14in this volume. Typical problemswhen combining sub-
sententiathunksin new translationsnvolve the conceptof boundaryfriction
(cf. Chapters4 and 16, this volume). For instance the sub-sententiahlign-
mentsin (4) have beenchosenso asto be optimal giventhe new inputin (2).
Considerinsteada secondsetof alignmentswhich could have beenselected
from thetranslationpairsin (1), namelythosein (5):
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(5) a. thebulletsmovetothe—> die Blickfangpunktetickenin den
b. centerof theslide—> Mitte desDias

Combiningthesetranslationchunkswould resultin the mistranslationof
(2), namelyDie Blickfangpunktelickenin denMitte desDias. Herewe notein
thetaget PPa masculineaccusatie determinerdentogetherwith a feminine
singularnoun Mitte. In the correcttranslation(3), meanwhile,we seethat
determinenounagreemenhasbeenmaintainedwvithin the NP.

Dependenbn the languagepair, further restrictionssuchas the addition
of caseor semanticmarkers, or otherlinguistic information, have to be im-
posedon the entriesin the PL andtreatedaccordinglywhenrecombiningtar
getphraseqcf. Carletal., 1999). For example,Way, 2001 (cf. Chapterl6,
thisvolume)incorporateshesyntactidunctionsof LFG (KaplanandBresnan,
1982)into anEBMT systembasedn aligned(sourcetamgel treepairs. Way
notesthattheill-formed string John swimcannotbe translatecoy LFG-MT (
Kaplanet al., 1989), asthe constraintghat the subjectNP mustbe singular
andthe verb plural cannotbe resoled by the LFG constraintsoler. In his
LFG-DOT systemWay op cit. shaws thatthis stringmaybetranslatedy re-
laxing theseconstraintsand,importantly thatthe systemknowsthattheinput
stringandthe translationformedare ungrammaticalunlike otherEBMT sys-
tems.Perhapsnoresignificantly this researctshavs thatoneneeddessthan
thefull tagetlanguagegrammairin orderto obtaintranslationsin RBMT, it
is far from clear(a) thata translationcould be obtainedat all in this situation,
and(b) if it could,arguablythewholetargetgrammamvould beinvolvedin en-
ablingsometranslation.In contrastjn a ‘linguistics-rich’ EBMT systemsuch
asLFG-DOT, all thatis requiredis to relax onefeatureon the NP andon the
VP for atranslationto ensue.This demonstratea clearadvantageof EBMT
systemsver theirrule-baseaounterparts.

More questionsarisewith respecto the quality of the translationsn the
PL. Accordingto SomersaandCollins (cf. Chapter2, thisvolume),the EBMT
literaturehasilittle to offer regardingthe questiorasto how bestto storecases
in relationto eachother aswell ashow to decideon the organisationof the
memory It is very likely thatfor the PL in Figurel1.2, a phrasdike Thebul-
lets move would be translatedifferentlyif the alignmentsveretakenfrom a
text on wars. While the co-occurrencef bullet and paragraph in the orig-
inal alignmentimplies a high probability that the segmentwas taken from a
softwarelocalizationcontext, this informationis lostin the PL. However, the
translationbullet = Blickfangpunkicannotbe understoodn a text tackling
wars.

Therefore a numberof methodshave beenproposedor human-assistedr
fully automaticalignmentin orderto storenon-ambiguougranslationpairsin
thePL. To achieve anaccurag of morethan90%for automaticallygenerated
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phrasetranslationsWatanabgcf. Chapterl4, this volume)usesa graphical
interfacewhereusersconfirmalignmentproposalf the system.Menezesk

Richardsor(cf. Chapterl5, this volume)usea fully automaticdevice to filter

outtranslationambiguitiesin a post-processingtepandCarl (cf. Chapterl2,
thisvolume)investigatesheinductionof invertibletranslatiorgrammargrom

referencdranslations.

Themotivationof theinvestigationn thischapteiis to extractandstorehigh
quality translatiorunitsaccordingo a numberof criteriain orderto enablethe
databaséo bescaledup in acontrolledmanner Consequentlyit is unrealistic
to think thata corpus-baseT systemcansucceedisa generalsolutionto
the problemsof translation.In contemplatingsuchissuesit is clearthatthe
notionsof controlledtranslatiorandcontrolledlanguagewill playarole. In the
next sectionwe investigatehesemattersfurther andrecommendhatEBMT
systemsncorporatinga phrasalexicon mightbeoptimally suitedto controlled
translation.

4. CONTROLLED LANGUAGE AND MT

Controlledlanguageglefinea writing standardfor domain-specifiadocu-
ments.Linguistic expressionsn texts arerestrictedto a subsebf naturallan-
guagesThey arecharacterizethy simplifiedgrammarsandstylerules,asim-
plified andcontrolledvocalulary with well definedmeaningsandathesaurus
of frequentlyoccurringterms. Controlledlanguagesre usedto enhancehe
clarity, usability transferabilityretrievability, extractability andtranslatability
of documents.

Accordingto Lehrndorferand Schachtl 1998:8,“the conceptof controlled
languages a mentaloffspring of machinetranslation”. Thatis, one of the
main raisonsd’étre of controlledlanguagewasto facilitate automatictrans-
lation of documents.A numberof companiege.g Boeing British Airways,
Air CanadaandCaterpillar) usecontrolledlanguagen theirwriting erviron-
ment. Nor is this trendrestrictedto English: SiemensisecontrolledGerman
(Dokumentationsdeutsc Schachtl,1996; Lehrndorferand Schachtl,1998,
AerospatialeusecontrolledFrench(GIFASRationalisedrend: Lux andDauphin,
1996; Barthe, 1998), while Scaniause controlled Swedish(ScaniaSwedish
Almqvist andSagwall Hein, 1996),for example.

4.1 Controlled Languageand RBMT

By definition, therefore controlledlanguagesre characterizedby simpli-
fied grammarsandvocalulary, a consistensyntaxandterminologyto which
the MT systemhasto be adjusted. Controlledlanguageshave beendevel-
opedfor restricteddomains suchastechnicaldocumentatioffior repair main-
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tenancendservicedocumentsn large companiege.g. Boeing Siemens$ca-
nia, GM etc.)®

Caterpillar's ‘Caterpillar TechnicalEnglish’, for instancegdefinesnonolin-
gualconstraint®nthelexicon, constraint®nthecompleity of sentencesnd
theuseof generalizeanarkuplanguage However, whenusingthis controlled
languageor translationin the KANT RBMT system(MitamuraandNybeg,
1995),it wasfound that “[terms] that dont appearto be ambiguousduring
superficialreview turnedout to have several contet- specifictranslationsn
differenttargetlanguages(Kamprathetal., 1998).

VanderEijk etal., 1996:64statethat “an approachbasedon fine-tuninga
generalsystemfor unrestrictedexts to derive specificapplicationsvould be
unnecessarilgomplex andexpensve to develop”. Laterwork in METAL ap-
plicationsrefersto therebeing“limits to fine-tuningbig grammargo handle
semi-grammaticabr otherwisebadly written sentencesThe degreeof com-
plexity addedio analreadycomplex NLP grammartendsto leadto a deterio-
ration of overall translationquality and (whererelevant) speed”(Adriensand
Schreurs1992:595). Despitethis, from 1994, Genernl Motors usedMETAL
for controlledauthoringand MT (Meansand Godden,1996). Furthermore,
attemptsat redesigningthe Meteo system(Chandioux,1976), probablythe
biggestsuccesstoryin the history of MT, to male it suitablefor anotherdo-
main (aviation) proved unsuccessful.

Controlledtranslationthereforejnvolvesmorethanjustthetranslatiorof a
controlledlanguage Passinga sourcelanguageext througha controlledlan-
guagetoolis notsuficientfor achieving high quality translation Largegeneral
purposgrule-basedMT systemsanbecorvertedonly with considerablelif-
ficultiesto producecontrolledtranslationsControllingthetranslationprocess
in acorventionaltransferbasedT systeninvolvescontrollingthreeprocess-
ing steps:

= thesgmentatiorandparsingof the sourcetext (i.e. analysis);

» thetransferof the sourcesggmentsinto thetamgetlanguagelexical and
structuralmapping);

» therecombinatiorandorderingof thetargetlanguagesegmentsaccord-
ing to thetargetlanguagegrammargeneration).

As theresource®f eachof thesestepsrequireindependenknowledgere-
sourcesadjustinga corventionalRBMT systento a new controlledlanguage
is non-trivial.
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4.2 Controlled Languageand Corpus-basedVT

Using traditional rule-basedsystemdfor the translationof controlledlan-
guagedeadsto thewell known ‘knowledgeacquisitionbottleneck’. This may
take severalforms,including:

m Lackof coverage: knowledgeis restrictedto (theoreticallyinteresting)
interactionsof linguistic phenomena,;

m Lackof robustness‘toy’ grammarsandlexica do notscaleup;
m Translatiordatais ofteninvented sothatconsistencys hardto maintain.

In addition,several knowledgeresourcedave to be adjustedandhomoge-
nized.An oft heardclaimis thatcorpus-baseMT systemsanovercomethis
bottleneclkgiventhatavailabletranslationcanbe exploited. In contrasto tra-
ditionalapproacheg;orpus-baseMT systemsnducethe knowvledgerequired
for transferfrom areferencdext. To date,corpus-baseMT technologiehave
yetto tacklecontrolledlanguagesthey have not supportedhe acquisitionof
controlledtranslationknowvledge,nor have they provided anappropriatesrvi-
ronmentfor controlledtranslation.

Thisis extremelysurprising:thequality of corpus-basettanslatiorsystems
depend®nthequality of thereferencdranslationgrom which thetranslation
knowledgeis learned. The morea referencedext is consistentthe betterthe
expectedjuality of thetranslationproducedy thesystem By contrastthere-
fore, translationknowledgeextractedfrom noisy corporahasan obvious ad-
verseimpactontheoveralltranslationquality. Theonly researchwve areaware
of which attemptso detectomissiong(but not other errors)in translationds
Chen,1996andMelamed 2001.However, in thecontext of corpus-baseMT,
suchmethodshave not beenusedto dateto eliminatenoisy or mistranslated
partsof the referenceext, nor to enhancehe quality and consisteng of the
extractedtranslationunits.

If EBMT is to make the leapfrom researchopic to industrialapplications,
we contendthatthe nichefor EBMT may well be found somevherebetween
RBMT and TM systems. Thatis, thereis a needfor a controlled,domain-
specific, easily adaptableMT engine,one which proposedranslationcandi-
datesandrecombineshemin acontrolledmanner

CorventionalTM systemarenotsuitablefor thistask. Within the Tetris-1Al
project(TETRIS, 1999), an experimentwas undertakn wherebycontrolled
languagewasfedinto a TM. It wasfoundthatcontrollingthesourceanguage
without controllingthe referencematerialdoesnotincreasehe hit-rateof the
TM andthusdoesnot increasethe likelihood of high quality translations—
from a compawy’s point of view, the bottomline is thatthe translationcostis
not lowered. Methodsfor preparingand modifying referenceexts to achieve
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betterconsisteng on bothterminologicalandsyntacticlevels have, therefore,
beenproposede.g. Somers1993)andcould alsobe a feasibleway forward
for TMs.

Furthermore statistics-baseT (e.g. Brown et al., 1990)is not an ap-
propriatecandidatdor controlledtranslation.Onecannotusuallyexpectcon-
sistentreferencetranslationsin statistics-baseT, owing to the hugesize
of the referenceexts required. In mary casestexts from differentdomains
arenecessarilynegedtogetheito computewvordtranslatiorprobabilitiesfor a
languagepairin variouscontets owing to sparselata:thereis notenougttex-
tualmaterialin onesublanguagedomainto computeaccuraterobustlanguage
andtranslatiormodels.Of course how wordsandphrasesreusedn different
domainscandiffer greatly In orderto achieve hightranslatioraccuray, there-
fore, it is unwiseto calculateones statisticallanguageandtranslationmodels
oncorporamegedfrom differentsublanguagareasbut thisis oftena prereg-
uisitein statisticalMT. It is clearfrom themethodologyadoptedsofarthatthe
implicit goalin statisticaMT hasbeengenerapurposdranslation.

In our view, the main potentialof EBMT lies in the possibility to easily
generatespecialpurposeMT systems. The more restrictedthe purpose the
betterdefinedsuchrestrictionsandthe greaterthe availability of high quality
referencdranslationssothe potentialof EBMT to producehigh quality trans-
lationsincreasesBrown (Chapter9, this volume)shaws thatcoveragecanbe
increasedy a factorof 10 or thereaboutd templatesareused,but it would
befancifulto think thatthiswould scaleup to domain-independemtanslation.
Evenif EBMT systemswvereaugmentedvith large amountsof syntacticin-
formation(cf. Chaptersl5and16, this volume),they would in all probability
stop shortof becomingsolutionsto the problemsof translatinggenerallan-
guage Eventhoughanumberof techniquesredescribedo selectandcontrol
sggmentationfransferandrecombinationEBMT hasnot beenseenassuited
for controlledtranslationuntil now. It is our contentionthat EBMT systems
may be ableto generatecontrolled,domain-specifi¢ranslationsgiven a cer
tainamountof built-in linguistic knowledgetogethemwith somepreparatiorof
thealignedcorpus.This translationknowledgemay, we contend pereusedo
producecontrolled,example-basetranslationf high quality.

Controllingthetranslatiorprocessn EBMT impliesthecarefulselectiorof
asetof translatiorexamplesvhichare'similar’ to theinput. Thatis, sggmenta-
tion, transferandrecombinatiorof targetsegmentds largely determinedy the
setof retrieved examples.Giventhatonly retrieved examplesarerecombined,
the taskof controlling EBMT systemss reducedto controlling the retrieval
of appropriateanalogousxamplesfrom the database.This processjn turn,
is triggeredby the segmentatiorof theinput sentencewhich is why this pro-
cedureis perhapghe mostcrucialin ary EBMT system,andwhy, therefore,
systemdescriptionsxaminethis pointmostcarefullyandthoroughly
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We will now take a broaderview of machinetranslationto seein which
context EBMT mightbea suitablecomponentWe examinetherole of EBMT
in variationsof a multi-engineapproachaswell asasanintegral component
of a hybrid architecture We comparethe two basicapproachesandgive our
view asto how anEBMT systemin suchanernvironmentmightbestbelocated
andused.

S. EBMT IN A MULTI-ENGINE ENVIRONMENT

It iswidely acceptedhatdifferentMT paradigmdave differentadvantages
andshortcomingsTMs arefedwith domain-specificeferencdranslationsand
arewidely usedastoolsfor translatorsn theareaof ComputerAssistedTrans-
lation (CAT). TMs, however, do not provide sufficient controlmechanismso
enablea more sophisticatedranslationervironment. In contrast,rule-based
MT systemsnayautomaticallyprovide high quality translationsn limited do-
mains(cf. Meto, Chandioux;1976),butaremoreusuallydesignedor general
purposeranslationsAs a consequencdRBMT systemsaredifficult to adjust
to specializedypesof texts andconsequentlhguffer from limited portability
EBMT systemshave more sophisticategprocessinglevices at their disposal
thanTMs. In addition,they male betteruseof availableresourceshanTMs
do. This, we have agued,givesEBMT systemghe uniquepossibilityto gen-
eratecontrolledtranslations.

Giventhe differentadwantagesand shortcomingf eachapproachmulti-
engineMT systemdhave beendesignedasan attemptto integratethe advan-
tagesof differentsystemswithout accumulatingheir shortcomingsWe shall
now describeandcompareanumberof differentarchitecturesvhichhave been
proposedvherebya numberof differentMT systemsandtechniquesnay be
integrated.

51 Parallel vs. SequentialLinkage

In orderto describehesesystemsandattemptsomeclassificatiorof them,
onedistinctioncan be madealongthe lines of whetherentire translationen-
ginesaretriggeredin parallelor sequentially In a parallelmulti-enginesce-
nario, eachsystemis fed with the sourcetext and generatesn independent
translation.Thecandidat@ranslation®utputby eachsystemarethencollected
and(manuallyor automaticallyyecombinedo give the ‘best’ translation.

Thereareanumberof projectswhichincorporatadifferentMT components
in parallelin a multi-enginesystem.The mostnotableof theseare Vierbmobil
(Wahlster 1993; Wahlstey 2000) and PanGloss(Frederkingand Nirenkurg,
1994).

\Verbmobilintegrateghecomplementargtrength®f variousMT approaches
in oneframework, i.e. deepanalysisshallav dialogueact-base@pproactand
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simpleTM technology Nubel, 1997 shavs thatthe performanceof the inte-
gratedsystemoutperformseachindividual system. PanGlossusesEBMT (
Brown 1996, cf. alsoChapter9, thisvolume)in conjunctionwith KBMT—the
mainlinePanGlossengine—and transferbasedengine.

While thereis anelemenbf redundang in suchapproachegiventhatmore
thanoneenginemay producethe correcttranslation(cf. Way, 2001:23)one
might also treat the various output translationsas comparaiie evidencein
favour of the best,overall translation. Somers,1999 obseres that “what is
mostinterestingis the extentto which the differentapproachemutually con-
firm eachothers proposedranslations”.

In a sequentiaimulti-engineapproach two or more MT componentsre
triggeredon differentsectionsof the samesourcetext. The outputof the dif-
ferentsystemss then concatenateavithout the needfor further processing.
This dynamicinteractionis monitoredby one system—usuallfhe mostre-
liable amongsthe available systems.The reasoningoehindthis approachs
thatif oneknows the propertiesof the involved translationcomponentsteli-
abletranslationanbe producedby usingfewer resourceshanin a parallel
multi-engineapproach.

Integrationof a TM with a rule-basedcomponents a commonstratgy in
commerciaktranslation A dynamicsequentiainteractionbetweera TM (Tra-
dog andanMT system(Logog is describedn Heyn, 1996.In thecasewhere
only poorlymatchingreferencdranslationsreavailablein the TradosTM, the
input sentencés passedo the LogosMT systemfor regulartranslation.The
useris thennotified which of the systemshasprocessedhe translationsince
the Logossystemis lesslikely to producereliableresults’

A similar scenarias describedn Carl andHansen,1999,wherea TM is
linked with an EBMT system. This researctshavs thatthe quality of trans-
lationsis likely to be higherfor EBMT translationthanfor TM translationjn
casewherethefuzzy matchscoreof the TM falls belov 80%.

TheOTELO" projectis anotherexampleof how bothlocalandremotetrans-
lation resourcesuchas MT, TM, and other NLP applicationsmay be inte-
grated. In OTELO, two MT systemslogosandIBM LMT, were combined
with theIBM TranslationManageandOTELQO’s HyperLink Translator

5.2 Hybrid MT Systems

In eachexample multi-engineMT systemdiscussedn the previous sec-
tion, eachmodulein the integratedervironmenthasits own resourcesand
datastructures.In a strongintegration of two or more MT techniqueshow-
ever, the samedatastructuresare sharedby the differentcomponents Some
of the componentof suchhybrid systemsmay, therefore,modify or adjust
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certainprocessingesource®f anothercomponentn orderto bring aboutan
improvementin coverageor translationquality.

Couplingstatisticaldataand RBMT often leadsto a strongintegrationto
improve translationquality In somehybrid systemsstatisticaldatais added
to thelexical resource®f the RBMT systemwhich adjudgedifferenttransla-
tion candidatessmoreor lessfelicitousfor a given textual or thematiccon-
text. In particular it hasbeenshavn thatstatisticallyenrichedRBMT systems
canhandlecollocationalphenomengfor example establishinghemostlikely
translationmatchin the context of a particularword). The statisticaldataare
drawvn from monolingualcorpora(Nomiyama,1991)or independentorpora
of sourceandtargetlanguaggDoi andMaraki, 1992).

RaynerandBouillon, 1995describeanapplicationof statisticaldataduring
therule-basedransferphase Statisticaldataarederived by manuallyscoring
translatiorvariantgproducedy thesystem Sincethetrainingis basedntexts
belongingto one specificsubjectfield, typical mistales madeby the system
canbe corrected.The probability of a transfercandidatds calculatedvia the
transferprobability and the probability of the resultingtamet structure. As
sucha multiplication of probabilitiesrequireslarge amountsof datain order
to be effective, suchan approachs applicableonly to very restrictedsubject
fieldswhereonly afew exampleanaysuficein orderto producereliabledata.
In suchcasestranslationquality is tradedfor improved coverage.

In ahybridstratificationalntegrationof example-basedndrule-basedech-
niquessome processingstepsare carried out by the rule-basedcomponent
while for othersexamplesareused.

Menezes Richardsor(Chapterl5,this volume)combinerule-basednal-
ysis and generationcomponentsvith example-basedransfer Bond et al.
(Chapter7, this volume) generatdranslationtemplatedor new sentencesn
thefly from a setof alignments.The differing sectionsn the sourcetemplate
andtheinputsentencareidentifiedandtranslatedy arule-basedoun-phrase
translationsystem. Carl et al., 1999useEBMT asa front andbaclendto a
RBMT systenfor translationof simplephrasesandmulti-word units.

All theseapproachesttemptto make the mostof the strength=of the hy-
brid approachwhile compensatindgor the weaknessesf eachasmuchasis
possible. Themainideais to integratea significantshareof humantranslation
experience(as accumulatedn TranslationMemoriesand Term Banks)with
therule-basegaradigm.

Evenavery large TM or EBMT systemis unlikely to be ableto translate
a completelynew sentenceorrectly let alonean entirenew text. However,
suchsystemsaareableto ‘learn’ in thatnew examplescanbeaddedto the sys-
tem databasesothat subsequentncountersvith previously unknavn source
stringswill betranslategsuccessfullyin RBMT systemshereis no suchanal-
ogousprocess.Thatis, they do not storetranslationresultsfor laterreuse so
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thatall post-editingeffort is wasted:RBMT systemswill dealwith the same
inputin exactly thesameway in perpetuity

A hybrid model

No matches\’ MT system
SL text stream TL text stream
—_————>0 TM sub-stream
Splitting
vforntind PL SUD-ST @AM et
Exact matche$ TM system
Fuzzy matche$ PL system

Figure 1.3. ThePhrasalLexiconaspartof aHybrid MT Environment

A hybrid system(suchasthat shawvn in Figure 1.3), in contrast,will be
ableto learnandadaptitself easilyto new typesof text. In addition,therule-
basedcomponenprovides sophisticatedanguagemodelsto a hybrid setup.
Consequentlyonecanervisagethatevenif noneof theindividual enginesan
translatea givensentenceorrectly the overall systemmaybeableto do soif
theenginesareallowedto interact.Evenif theindividualcomponentimprove,
the integratedsystemshouldalways outperformthe individual systemswith
respecto eitherthequality of thetranslationtheperformancegr thetunability
of thesystem.

6. A MODEL FOR THE USEOF MT

Sofarin this chapterwe have discussedhe Phrasalexicon asalink be-
tweenTM andMT systems.We have focussedspecificallyon therole of the
PL, TM andEBMT in multi-engineandhybrid MT ervironments.We recom-
mendedhatthebestrole for EBMT is in providing high quality translationsn
restricteddomainswritten with controlledlanguageulesvery muchin mind.

We will now bring this chapterto a closeby presentinga future modelfor
theuseof MT and CAT which hasbeendevelopedin a recentstudy follow-
ing discussionsvith localisationandtranslationtechnologyexperts(Sctleler,
1999,Carl etal., 2002). This, we proposewill provide an effective basisfor
anMT ervironmentin a numberof differentfuture situations. The modelis
basedon the assumptiorthatinformationcanbe cateyorisedinto threetypes.
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Theintendedranslatiormodelvisualis

theform of apyramid,
asin Figurel.4. ' )

Aakreatve. To beread
giftegsentation.

5

edranslationy
thenin KRG

Figure1.4. A Modelfor the FutureUseof TranslationTechnology

At the bottom of this pyramid, we see‘non-mission-critich information,
known morewidely asthe ‘gisting’ market. An exampleof this type of in-
formation might be an on-line article aboutNapoleonwritten in Frenchand
publishedon awebsitein France of which a Spanistspealer with no knowl-
edgeof Frenchbut interestedn Napoleonwantsaroughandreadytranslation
atminimal cost. We view this astheidealapplicationscenarido facilitatethe
widestusageof MT. Indeed,this is currentlythe biggestgrowth areaof MT:
peoplearetranslatingweb pagesor communicatingvith oneanotherin their
own languagesia email,usingon-lineMT systemsasthetranslationengine.

In the middle of the pyramid, we seelarge amountsof materialthat must
be translatedaccurately;heregisting is simply unacceptable.Examplesof
thistypeof informationareproductmanualsor othertechnicaldocumentation.
Most examplesof this type of translationare domain-specific.While MT is
currentlybeingusedat this level, it is morethe exceptionthantherule. How-
ever, we have arguedthatit is in this areaof translationthat EBMT hasthe
capabilityto play a centralrole.

At thetop of the pyramid, we seesmallamountsof mission-criticalor cre-
ative materialto be readwhereaccurag and presentatiorare of paramount
importance Examplef this aremarketingmaterial Jaws, userinterfacesand
creatve literature. Theseareall areaswvhich arenot especiallysuitedto MT,
unlessexpertpost-editings available.

Themodelpresumegi) thatthe pyramidis expandingin two directionsand
(i) thatimprovementsn translationtechnology(MT in its widestsensewill
openup nev marketsfor developersof MT systems.We beganthis Chapter
by discussindhow unneredsometranslatorsontinueto beby theavailability
of MT systems.We notedin the generalcasethatthe MT systemsof today
aresimply not capableof generatingranslationf sufficiently high quality to
justify thiswarinessof MT technology However, oneareawhereMT hasmet
ademandor translatiorthatup to nov wasnot beingmetis in thecontinuous
updatingof webpagesndtheirtranslationsThusMT hasprovideda solution
to this new areaof demandandis not replacingtranslatorsat all, ashuman
translationin this areaandon this scalesimply cannotbe ervisaged.

The expansionof the pyramidwill bedrivenby two factors:

= agrowing demandor translatednaterialgiventhefurthertrendtowards
globalisationof the economy(horizontalexpansion);
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= theincreasingavailability andaccessibilityof informationin avarietyof
languageso end-userentheweb (verticalexpansion).

At thesametime, researctanddevelopmentn the areaof translationtech-
nologywill allow MT to pushits way up the pyramid andbe usedfor higher
quality translation. Translationserviceproviderswill offer avarietyof on-line
translationfacilities, from high quality humantranslationto low-end,cheaper
MT, with a rangeof mixed optionsin between. Theseoptionswill include
human-edited T usingspecialisedfine-tunedexical andsemanticdatabases,
TM-basedranslationcombinedwith MT, andalignmentandmaintenancef
previously translatedegag/ material.

We anticipatea hybrid MT platformwhich integratestogetherin oneernvi-
ronmentawide rangeof applicationstechniquesindresourcesncluding (but
notlimited to):

= multilingualalignment,
= terminologymining,

= automaticand computerassistederminologystructuring,management
andcontrol,

= automaticor semi-automaticnductionof grammarsindtranslatiortem-
plates,

= automaticconsisteng checksetc.

We foresedghatsuchahybrid MT platformwill alsointegratetogetheranum-
ber of differenttechniquesand resourcesuch as example-basedstatistics-
basedndrule-base@pproachew translationaswell asavarietyof linguistic
resourcesndcorpora.

Someresearcherkave givensomethoughtto the suitability of textsfor MT.
We areall awareof MT systemdbeingconfrontedwith texts that poseunfair

demand®on themassometexts shouldnever be translatecautomatically but
asKenry andWay, 2001:13obsere:

“Those of us who have developedMT systemsin the pastand demonstrated
themin variousfora canonly hopethatthe daysof someongypingin a50-word
sentenceonsistingof stringsof auxiliaries prepositionaphrasesindcontaining
ellipses,andthe systemeitherkeelingover or elsecomingup with a hopeless
‘translation’ after someminutes followed by our systemtesteruttering‘MT is
notfor me!’, arelong gone”.

Despitetheimportanceof thistopic, thework thatwe areawareof regarding
translatabilityandMT focusesnly onwhattexts shouldbe sentto rule-based
MT systemsOnepossibleranslatabilityindicatorfor theuseof MT in general
is theidentificationof (setsof) phenomenavhich arelikely to causeproblems
for MT systemdqe.g. Gdaniec,1994,with respecto the LogosMT system;
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Bernth and Gdaniec,2001). Basedon their work with the PaTrans system
(Drsneset al., 1996), a descendanof the Eurotra system,Underwood and
Jongejan2001provide a definition of translatability:

“the notion of translatabilityis basedon so-called‘translatability indicators’
wherethe occurrenceof suchanindicatorin the text is consideredo have a
negative effect on the quality of machinetranslation. The fewer translatability
indicators thebettersuitedthetext is to translatiorusingMT” (Underwoodand
Jongejan2001:363).

In anintegratedtranslatiorervironment,thesedefinitionswould have to be
widenedconsiderably Futuretranslatabilityindicatorswill have to be more
fine-grained MT systemswill have to have the capacityto adaptto suchindi-
catorsandlearnfrom themif progressn thisareais to bemade.Translatability
indicatorswill have to give specificreasonssto why ary text might not (yet)
be suitablefor automatictranslation.If this canbe achieved, a tool would be
triggeredto incrementallymodify suchtexts and/orthe systems resourcesn
orderto renderthe text suitablefor automatictranslation. Thatis, a hybrid
integratedtranslationenvironmenthasto provide a meansof separatinghe
translatablepartsfrom the non-translatablgartsof a sourcetext in a much
moresophisticatednannerthanTMs currentlydo. In orderto improve trans-
lation quality, onewould have to estimate:

= theexpectedquality of thetranslation;

m thecost(bothin termsof humaneffort aswell aspricein realterms)of
upgradingthe systems resources;

» the costof amendinghe sourcetext to malke it suitablefor processing
by anMT system.

Finally, andperhapsnoreambitiously theintegratedsystemwould have to
be awareof gapsin the sourcetext which it cannottackleandprovide intelli-
gentinferencemechanism#o generatesolutionsfor bridgingthesegaps.

Translationsill beroutedthroughtheavailabletranslatioroptionsaccord-
ing to criteriasuchasthetypeof text athandthevalueof theinformationto be
translatedthe quality requirementsf thecustomerandtheresources terms
of time andmone availableto them. Finally, it is importantthat customers
receve accuratenformationon the quality, pricing andtime implicationsof
their choiceprior to selectingheir preferredranslationoption.

7. SUMMARY

Onvariousoccasionsn recentdecadesMT companieshave claimedthat
the linguistic technologydevelopedby them hasmadehumantranslationre-
dundant.Theseclaimshave sofar nothada significantimpacton thereality of
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translationasa professiorandasa business.The only impactsuchhypehas
really hadis in unrealisticallyraisingthe expectationof usersasto the quality
of suchsystemspnly to disappointhemwhenthey actuallyinteractwith MT

andturn themaway from theundoubtedenefitso bemade.

The onetechnologythat hashad a considerablémpacton translationhas
beenTM—it haschangedhe way translatorsvork, ascanbe seenwhenex-
aminingthe impactit hadin the localisationindustry one of the largestem-
ployersof technicaltranslatorsironically, TM technologyworkswithoutary
of the sophisticatedinguistic technologiedevelopedover decadesby MT
developers—itis little morethana sophisticategearchrandreplaceengine.

Becausef theenormousucces®sf TM systemslarge amountsof aligned,
bilingual materialare nov available—eactly hov mary can only be esti-
mated:individual products which arefrequentlytranslatednto 30 languages
and more, can easily containup to onemillion words. However, the highly
successfubpproachtakenby TM developersis alsothe causeof theinherent
restrictionsandlimitationsin TMs.

In orderto try andovercomethesewe have proposednimplementatiorof
EBMT basedon the ideaof a phrasallexicon, a linguistically enhancedrer
sionof aTM systemworking at phrasalevel. We proposehatEBMT should
be viewed asa solutionwherethe requiremenis specialpurpose high qual-
ity translation.Accordingly we recommendhatsuchsystemserestrictedto
usingtexts which are suitablefor translationin the domainin question.Such
texts shouldbe written accordingto controlledlanguageguidelinesin identi-
fiable sublanguagéomains.If phrasalexiconsandEBMT systemsareused
accordingto suchguidelines,we are confidentthat as moreis known about
theserelatively new fields,the PL will cometo play a centralrole andprovide
substantiakupportfor specialpurposeMT. This will bring abouta paradigm
shift from TM to EBMT via the PL: given their attitudetowardssuchtech-
nology addinganautomatedranslationfacility to todays TM environmentis
likely to raisethe hacklesof mary translators Rathey our ervisagedscenario
will demonstratelearlyto translatorghe benefitof having phrasablignments
madeavailableto them,andoncethey arehapgy with this additionalmodeof
operationjt is a reasonablyshortstepto enablingan automatedsolutionvia
therecombinatiorelementof EBMT systemssuchasthosedescribedn this
volume.

If EBMT is to find a nicheamongsthedifferentMT paradigmsye believe
it hasto offer thepotentialto easilyadapto new domainsn amorecontrolled
mannethanTMs do. Theadaptatiomprocesdgliffersfrom TM technologywith
respecto how translatiorknowledgeis stored whatkind of suchknowledgeis
stored how it is retrievedandhow it is recomposedb build anew translation.
Thisrequiressophisticategrocessindpasedn linguistic resourcesind/orad-
vancednumericalprocessing.We have developeda modelfor the future use
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of translationtechnologywhichis intendedo be a valuableaid to translators,
capableof generatinglescriptve, controlledor generakranslationsaccording
to theneedsf theuserandtheeffort heis willing to invest.Finally, thesetting
we proposeis an hybrid translationervironmentwhich integratestogethera
numberof MT technologieslinguistic and processingesourcesn harmory
with the actualtranslator the latter remainingthe mostvaluableresourcen
thetranslatiorchain.
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Notes

1. Becler's notion of ‘compositionality’is differentfrom that usedin the contet of semanticor, in
fact, thatusedin rule-based T (RBMT), i.e. thata taiget structurecanbe geneatedin a compositional
mannerfollowing a detailedanalysisof the sourcestructureandthe establishmenof correspondencdse-
tweengrammaticabtlescription®f the sourceandthetargetstructures.

2. Sgmentscurrentlyusedby TM systemsanbedefinedto a certaindegreeby usersof TM systems
andcanalsoincludetext stringsdefinedin documentsuchas headersor membersof lists. Segments,
however, cannever be definedusinglinguistic criteria. The only countergampleto this thatwe areaware
of is MultiCorpora, cf. htt p: / / www. mul ti cor por a. ca, which permitssegmentatioratlevels other
thanthesentence.

3. Onepoint of interestis that while mary evaluationsof EBMT systemsxist, we are unavare of
ary researchnto theaccurag of translationsvheremultiple phrasesrecombinedto form onetranslated
segmentin the TM ervironment.

4. Fuzzymatchingmayalsobe calculatedn termsof characterspf coursepr by meansf somemore
sophisticateclgorithm.

5. Note,however, thatGM have sinceabandonethe useof their ControlledAutomotve ServicelLan-
guage(CASL) English. Froman objectize point of view, this seemsardto understandjiventhat Godden
(personatommunicationgitedin BernthandGdaniec2001)reportson acontrastre experimentdesigned
to testthe translationsobtainedfrom a setof texts rewritten to conformto 30 CASL rules againstthose
obtainedfrom the unwrittentexts. Thesewereratedby both a translatorand an expertbilingual automo-
tive technician. Goddenreports“a very significantincreasein percentagef correcttranslationsfor the
pre-editedrersionover theoriginal version,aswell asaverysignificantdecreasén percentagef incorrect
translations'{BernthandGdaniec2001:207).

6. Notethatcomparedo translationgroduceddoy humansary translationglervedvia MT whichare
insertednto the TM areautomaticallypenalizedby TradosandotherTM systemsThusanexactmatchof
theinput stringagainsta sourcestring whosetranslationwasobtainedautomaticallywould not be deemed
an100%match.

In this context, notethat Tradosoffersa speciaffilter to permittranslationsnputfrom Systan, whichis
complementebly Systan's speciaimportformatfor Trados SDLXoffersMT functionality(via Transcenyl
within the TM ervironmentitself. Of course,in principleary TM tool may be combinedwith ary MT
engineif the useris suficiently patientto manipulatenput andoutputfiles usingthe TranslationMemory
ExchanggTMX) format(Shuttlevorth, 2002).

7. http://ww. hltcentral.org/projects/detail.php?acronym-otel o
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