
Chapter 8

Input

8.1 Intr oduction

In thescenarioweimaginedin Chapter2, thetext wasdeliveredin theform of amachine-
readabledocument,having beenpreparedin sucha way asto facilitatetranslation.This
is animportanttime saver. In this chapter, we describehow thefull potentialof machine
readabletextscanbeexploitedin threeways:first, by adoptingthenotionof an‘electronic
document’and embeddingan MT systemin a completedocumentprocessingsystem;
second,by restrictingthe form of input by usingsimplifiedor controlled language; and
third, by restrictingboththeform, andthesubjectmatterof theinput textsto thosethatfall
within a sublanguage— it is herethat theimmediateprospectsfor MT aregreatest.The
commonthemeof thischapteris how thesuccessfulapplicationof MT canbeenhancedby
ensuringthat theinput to thesystemis ‘appropriate’.Briefly, themessageis this: having
texts in machinereadableform is a prerequisitefor sensibleuseof MT, but onecanget
muchbetterresultsby (i) adoptingcertainstandardformatsfor the input, (ii) controlling
the input, so that problematicconstructions,etc., areavoided,and (iii) wherepossible,
tailoring theMT systemsto thelanguageof particulardomains.

8.2 The Electronic Document

8.2.1 BasicIdeas

Every text that is not deliveredasan electronicdocumenton a floppy disc, a magnetic
tape,or via a computernetwork will have to beput into thesystemmanually. Re-typing
a text into thecomputersolelyto make it availablefor MT is unlikely to becost-effective
— it would oftenbequicker to have thetext translateddirectly by a humantranslator. In
recentyearsit hasbecomepracticabletouseanopticalcharacterreader(OCR)to inputtext
availableonly in printedform. Clearly this is muchquicker thanre-typing,but checking
for andcorrectingscanningerrorscanbetime-consuming.
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140 INPUT

However, if asis the casewith ETRANS asdescribedin Chapter2, the MT systemfits
into an overall documentproductionsystem(DPS),thentext canbe created,translated,
re-editedandgenerallypreparedfor publicationwithin thesameelectronicenvironment.
In the first part of this chapterwe will explore this notion of an electronicdocumentin
somedetail.

TheRisksof OfficeAutomation

Electronictext is simply text which is availablein amachinereadableform. For example,
electronictext is producedby ordinaryoffice wordprocessors.At its simplest,sucha text
is just a sequenceof characters,and,for thecharactersin usein generalcomputing(i.e.
the Englishalphabet,normalpunctuationcharacters,plus characterssuchasthe ‘space’
character, the ‘line-feed’ character, etc.) thereis a standardrepresentationprovided by
the ASCII1 codes,which associateseachcharacterwith a seven or eight bit code(i.e. a
number— e.g. a is ASCII 97, b is ASCII 98, A is ASCII 65, the ‘space’ characteris
ASCII 32). Unfortunately, thisstandardis notsufficient for encodingthelettersof foreign
alphabetsandtheiraccents,eventhosebasedontheRomanalphabet,let alonenon-Roman
alphabets,andcharactersin non-alphabeticscripts,suchasJapanesecharacters(Kanji).
Oneapproachto suchalphabetsis to extend the ASCII codesbeyond thoseneededby
English. Anotheris to representforeign accentsandspecialcharactersby sequencesof
standardASCII characters.For example,aGermanu with umlaut(ü) mightberepresented
thus:\"{u}.

1ASCII standsfor AmericanStandardCodefor InformationInterchange.
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8.2 THE ELECTRONIC DOCUMENT 141

Oneproblemis that thereis (asyet) no genuineacceptedstandardbeyond basicASCII,
with the further complicationthatmany word processorsusenon-ASCII representations
‘internally’, asa way of representingtext format(e.g. informationabouttypeface,under-
lining, etc.) This lack of standardsmeansthat it is necessaryto usespecialconversion
programsif one wantsto freely import and export text from different languagesand a
varietyof DPSs(suchasword processors).Evenwhensuchprogramsexist, they do not
alwayspreserveall theinformation(e.g.someinformationaboutformatmaybelost).

Partof ageneralsolutionto theseproblems,however, is to distinguishtwo componentsof
a printeddocument:thetext itself (a sequenceof wordsandcharacters);andits rendition
— the form in which it appearson thepage(or screen).For example,considera title or
heading.Therearethewordswhich make up the title — perhapsa nounphrasesuchas
‘The ElectronicDocument’— andtheparticularpresentationor renditionof thosewords
on thepage.In this bookall sectionandchapterheadingsarealignedwith theleft margin
anddifferent levels of heading(chapter, section,subsection)areprinted in a distinctive
typefaceandseparatedby a standardspacefrom theprecedingandfollowing paragraphs
of text.

If we think aboutthis distinctionbetweentext andrenditionin electronicterms,it is easy
to seethat we have to codeboth the charactersin the text, and indicatehow we intend
partsof thattext to appearonscreenor in printedform. In theearlydaysof electronictext
handling,thisproblemwassolvedin aratherdirectandobviousfashion:theauthorwould
typein notonly thesubstanceof thetext but alsosomespecialcodesatappropriateplaces
to tell theprinter to switchinto theappropriatetypefacesandpoint size.For example,in
typingin atitle theauthorwouldcarefullyinsertanappropriatenumberof carriagereturns
(non-printingcharacterswhich starta newline) to geta nicespacingbeforeandafter. She
wouldalsomakesurethetitle wascentredor left-alignedasrequired,andfinally shewould
type in specialcodes(say\[223\[-447) beforeandafter the title string to switch the
printerinto a bold typefacewith 24 ‘points’ to theinch andbackto its usualfont andsize
immediatelyafterwards.

Therearethreeevidentproblemswith sucha procedure:

1 Thecodesusedarelikely to bespecificto particularprintersor wordprocessingset-
upsandhencetheelectronicdocumentwill notbedirectlyportableto othersystems
for revision, integrationwith otherdocumentsor printing.

2 Theauthoris requiredto spendsomeof hertimedealingwith renditionproblems—
a taskthat(prior to theadventof electronicsystems)hadalwaysbeenconveniently
delegatedto thecompositorin aprintinghouse.

3 If atsomepoint it is decidedthatadifferentrenditionof headingsis required,some-
onehasto go throughtheentiredocumentandreplaceall thecodesandcharacters
associatedwith therenditionof eachheading.

The printer codesarea sort of tiny little programfor a particularprinter. The next de-
velopmentwas to replacetheseratherspecificprogramsby somemeansof statingdi-
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rectly “I want this in 24 point Romanboldface” — perhapsby a ‘markup’ like this:
‘\roman\24pt\bf ’. Eachprinter or word processorcan then be equippedwith a
specialprogram(a so-called‘driver’) which interpretsthis high-level codeandsendsthe
printeror screenappropriatespecificlow-level codes.Providing everyoneusedexactlythe
samehigh-level codesin all systems,theproblemof portabilitywouldbesolved.

However, thereis anotherway of tacklingtherenditionproblem.Whenonethinksabout
it abstractly, theonly thing thattheauthorreallyneedsto put into thetext is somemarkup
which says(in effect) ‘This is a heading’,or ‘This is a footnote’ or ‘This is an item in
an item list’ andsoon. Eachpieceof text is thusidentifiedasbeingan instanceof some
classof text elements.With suchmarkup,the authorno longerhasto worry abouthow
eachsuchmarked documentelementis going to be printedor shown on screen— that
taskcanbedelegatedto thedocumentdesigner(themodernequivalentof a compositor).
Thedocumentdesignercanspecifyanassociationbetweeneachtypeof documentelement
andthehigh-level renditioncodesshewantsit to have. In otherwords,shecansaythat
shewantsall headingsto beprintedin 24 point boldfaceRoman.Thedocumenthandling
systemthenensuresthatheadingsetc.aredisplayedandprintedasrequired.

This typeof markup,wheretheauthorsimply identifiesparticularpiecesof text asbeing
instancesof particulardocumentelements,is known asdescriptiveor ‘intensional’(‘inten-
tional’) markup.This notion is fundamentalto all moderndocumentprocessingsystems
andtechniques.Not only doesthis provide flexibility in how text is rendered,provided
that the way in which markupis madeis consistentfrom systemto system,the result is
thatelectronicdocumentscanbefreelypassedbetweensystems.

Wecannow bealittle morepreciseaboutthenotionof anelectronicdocument:it contains
electronicor machine-readabletext with descriptive markupcodeswhich maybeusedto
determinetherenditionandotherusagesof thedocument.Beforewegoonto giveanidea
of how this canbe exploited for MT, it maybe worth a brief descriptionof thestandard
descriptive markup:SGML (StandardisedGeneralMarkupLanguage)which is specified
by the InternationalStandardsOrganization.It is our belief that in thenext few yearsno
seriouscommercialMT systemwill besuppliedwithout somemeansof handlingSGML.

SGML specifiesthat,ordinarily, text will bemarkedup in thewayshown in thelastexam-
ple above, i.e. with documentelementssurroundedby their namesin anglebrackets. An
officememomarkedupin SGML might look liketheexamplebelow. In additionto theac-
tual text, variouspairsof SGML tagsdelimiting thememoelementscanbeseenhere.The
memoasawholestartswith <Memo> andendswith </Memo> (where/ indicatestheclos-
ing delimiter). In betweentheMemotagpair we find thesub-elementsof thememo,also
marked-upwith pairedtags(<To>... </To>, <From> .. </From>, <Body>...
<P>..</P>...</Body>).

TherelationshipbetweenSGML tags,andtheway text is actuallyrenderedis givenby an
associationtable,sucha tablemightsay, e.g.thatthebodyof amemoshouldbeseparated
from thepreviouspartby a horizontalline. Whenactuallyprinted,this memomight look
asin Figure8.1:
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8.2 THE ELECTRONIC DOCUMENT 143

A Memo Mark ed Up in SGML

<Memo>
<To>Mary Dale, Purchasing</To>
<From>Tony Burrows</From>
<Body>
<P>We would like to order 4 Sun ELCs with an
additional 8M of memory. We don’t need any ex-
ternal drives.</P>
<P>By the way, have you managed to get any
more info on SGML parsers for PCs? Or on SGML
parsers for anything?</P>
</Body>
</Memo>

Thetaggingprinciplesof SGML areintendedto extendto verycomplex andhighly struc-
tureddocuments.Imposingsuchastructurenotonly allowsveryfine,andflexible control
of how documentsareprinted,it canalsoallow easyaccessto andmanipulationof infor-
mationin documents,andstraightforwardconsistency checking2.

One thing the SGML standarddoesnot do is try to specifya standardinventoryof all
possibledocumentelements.Usersareperfectlyfreeto definetheir own documenttypes
and to specify the elementsin thosedocuments.SGML provides a specialmethodof
doing this known as a Document Type Definition (DTD). A DTD is a sort of formal
grammarspecifyingall suchrelationsin a particular type of document. For example,
sucha grammarmight saythatall Memos(all our Memosat least)containa To element
followed by a From elementfollowed by a Bodyelement,which itself containsat least
oneParagraph followed by zeroor moreParagraphs. This meansthat a Memohasthe
following sortof DTD (grosslysimplified):

Memo � To, From, Body

Body � Paragraph, Paragraph*

UsingaDTD hasseveraladvantages:

1 The DTD makessurethat documentsare truly portablebetweendifferentSGML

2For example,supposeonehasa printer manualmarked up in this way, with specialmarkupusedfor
thenamesof printercomponentswherever they occur. It would bevery easyto extracta list of printerparts
automatically, togetherwith surroundingtext. This text might be a usefuladditionto a partsdatabase.As
regardsconsistency, it would beeasyto checkthateachsectionconformsto a requiredpattern— e.g. that it
containsa list of all partsmentionedin thesection.
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MEMORANDUM

To: Mary Dale,Purchasing
From: Tony Burrows

We would like to order 4 Sun ELCs with an additional
8M of memory. We don’t needany externaldrives.

By the way, have you managedto get any more info
on SGML parsersfor PCs? Or on SGML parsersfor
anything?

Figure 8.1 How aMemoMarkedUp in SGML Might AppearWhenPrinted

documentsystems;thedocumentsystemreadstheaccompanying DTD to find out
whatsort of elementswill be in thedocumentandhow they will bearrangedwith
respectto eachother. Thus,thedocumentprocessingsystemknows whatto expect
whenit encountersadocumentwhich is aninstanceof acertainDTD.

2 It ensuresthatdocumentsof a particulartype(e.g. usermanuals)arealwaysstruc-
turally consistentwith eachother. It sufficesto definea DTD for theclassof user
manualsandthentheSGML documentprocessingsystemwill ensurethatall docu-
mentsproducedby thatDTD will indeedhave thesameoverall structure.In short,
DTDs help to promotea certainrigour which is extremely desirablein technical
documentation.

3 Theuseof DTDs in documentpreparationallows authorsto dealdirectly with the
contentof textswhilst having little or nodirectcontactwith theactualmarkupused.
Whathappenswith theusualsortof SGML systemis thatthereis awindow offering
theauthorachoiceof documententitiesappropriatefor thedocumentsheis prepar-
ing or revising. This list of documententitiesis obtainedby readingtheDTD for the
document.For example,in a memo,therewill bea choiceof To, From, andBody.
Theauthorclickson theappropriateelementandthemarkupis enteredinto thetext
(perhapsinvisibly). Whenactuallytyping in theBody, thechoiceis narroweddown
to Paragraph. Whilst this is not particularlyinterestingfor simpledocumentslike
memos,it is clear that it would be be immenselyuseful in constructingcomplex
documents,andin documentretrieval.

With this generalideaof ElectronicDocumentsandmarkup,we canlook at how anMT
systemcanexploit thefactthattextsarerepresentedin thisway.
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8.2.2 SGML Markup and MT Input

An MT systemshouldonly attemptto translatethings that are translatable. Suppose
thatsometext containstheacronym ‘MAT’, which refersto a company called‘Machine
Aided TranslationLtd’. Clearly thecorrecttranslationof this is eitherjust MAT againor
somenew acronym that reflectsthe translationof the underlyingname— perhapsTAO
in French,beingtheacronym for TraductionAssist́eepar Ordinateur, which itself is the
translationof MachineAidedTranslation. What is unquestionablyincorrectis a transla-
tion of theform pallaison, thisbeingthesortof matthatacatmightsit on. Thereadermay
think that theMT systemoughtto have spottedthatMAT cannotbe a standardconcrete
nounbecauseit is capitalised;but many MT systemsroutinelyignorecapitalsbecausethey
needto recogniseordinarywordswhichcanappearwith aninitial capitalletterat thestart
of asentence.

Theway to dealwith this sortof problemis to ensurethatacronymsarerecognisedasa
particularclassof text elementsandmarkedup assuch.This might bedone(a) eitherby
the authorwhenthe text is beingcreatedor (b) by specialtools usedbeforetranslation
which help translatorsto find acronymsandthe like andmark themup accordingly. For
example,a specialisedsearchandreplacetool insidethedocumentpre-editorcould look
for all sequencesof capitalisedwordsand,afterqueryingthetranslatorto checkwhether
aparticularcandidatesequencereally is anacronym, inserttheappropriatemarkersin the
text. Thepoint is thatoncethetext is markedup, theMT systemis in amuchbettersitua-
tion to know thatit is dealingwith anuntranslatableacronym andto treatit accordingly.

Similarly, considerfiguresanddiagramsin a document.Theseconsistusuallyof picto-
rial material,which is untranslatable,anda translatabletext captionwhich characterises
thepictorial material.Recognisingthemarkuptagswhich indicatethatthefollowing ma-
terial in the documentis pictorial, the MT systemcansimply ignoreeverythinguntil it
encountersanothertag telling it that it is aboutto seethe caption,which it cantranslate
asa normalpieceof text. Equally, it is easyto asktheMT systemto translate(say)just a
singlechapter, becausethemarkupin thedocumentwill clearly identify thepieceof text
thatconstitutesthechapter. Markupis thusapowerful tool in controllingtheMT process.

DTDsareparticularlyusefulin MT. SomeMT systemskeepacopy of eachsentencethey
have alreadyencounteredtogetherwith its translation(the post-editedversion,if avail-
able). This habit is known in the industryasTranslation Memory. Over theyears,MT
vendorshave foundthat in someorganizationsmuchof thetranslationworkloadconsists
of entirelyre-translatingrevisededitionsof technicalmanuals.Theserevisededitionsmay
containasmuchas90% of the materialthat wasalreadypresentin the previous edition
— andwhich wasalreadytranslatedandpost-edited.Henceautomaticallyrecognising
sentencesalreadytranslatedand retrieving the post-editedtranslation- as the Transla-
tion Memorytechniqueallows — resultsin a 90%reductionin post-editingcosts(andan
enormousincreasein the overall speedof the translationprocess).This is clearly very
significant.

However, thesesortof performanceimprovementsarereally theresultof adefectivedoc-
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umentationprocess.The problemis that the organizationpayingto have the translation
doneis not keepingpropertrackof which partsof a reviseddocumentreally aredifferent
from the original version. Clearly only new or alteredmaterialreally needsto be even
consideredfor translation.

Within theSGML standardit is possibleto addfeaturesto text elementsto recordwhen
they werelastaltered,by whomandsoon. Thisversioncontrolinformationcanbemain-
tainedby thedocumentsystemandit allows theuserto extractrevisedelements.Indeed,
theprinciplecanbeextendedso thatearlierversionsof a givenrevisedelementarealso
kept,allowing theuserto reconstructany previousversionof adocumentatany point.

Theresultof exercisingproperversioncontrolin documentationis thatonly new elements
for which therearenoexisting translationswill besubmittedto thetranslationprocess.In
this way, thedocumentprocessingsystemtakessomeof theburdenotherwisecarriedby
theMT system(viz, the‘TranslationMemory’ facility).

Anotheradvantageof usingDTDs in MT involvesgeneralizingthenotionof a document
slightly, to introducethenotionof a ‘multilingual document’.In SGML, this is largely a
matterof alteringtheDTDsof monolingualdocumenttypes.TaketheMemoexample:we
cangetamultilingualversionby specifyingthatthereis acopy of eachdocumentelement
for eachlanguage.Hereis a revised(andstill simplified)MemoDTD for two languages:

Memo � To, From, Body

Body � Paragraph, Paragraph*

Paragraph � Paragraph-L1, Paragraph-L2

Thereare now two typesof Paragraph— Paragraphsin languageone and Paragraphs
in language2. EachParagraphelementwill containonelanguage1 paragraphfollowed
by one language2 paragraph.(Thereare no languagespecificTo and From elements
becauseit is assumedthatthey containonly propernames).This sortof techniquecanbe
generalisedto allow a documentto carry text in arbitrarily many languages.Thoughthis
allows a documentto containtext for more thanonelanguage,it doesnot requireit —
documentelementscanbeempty— this would bethecasefor target languageelements
wherethesourceelementhasnot yet beentranslated.3

Theimportantthingto understandhereis thatjustbecausethesimplemultilingualDTD we
havedescribed‘interleaves’ theelementsfor differentlanguages(wehaveaparagraphfor

3Althoughmostelementsof thestructureareexactly matched,theremaysometimesbedifferences.For
example,if the documentelementParagraphis composedof documentelementSentence(s),it is perhaps
unwiseto insistthateachSentencein eachlanguageis pairedexactlywith asinglecorrespondingSentencein
every otherlanguage,sincefrequentlythereis a tendency to distribute informationacrosssentencesslightly
differently in different languages.However, at leastfor technicalpurposes,it is usually perfectly safeto
assumethat the languagesarepairedParagraphby Paragraph,even thoughtheseunitsmay containslightly
differentnumbersof sentencesfor eachlanguage.
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L1 followedby thecorrespondingparagraphfor L2, etc.),thisdoesnotmeanthatwehave
to view thedocumentthatway. For example,aMemoin English,FrenchandGermancan
beviewedonthescreenof adocumentprocessingsystemwith all theEnglishparagraphs,
printedtogether, andtheFrenchparagraphsprintedalongside,with theGermanparagraphs
notshown atall. Partof theflexibility in therenditionof amarked-updocumentis thatthe
text contentof classesof elementscanbehiddenor shown at will. In practicalterms,this
meansthata translatoreditinga multilingual documentwill have considerableflexibility
in choosingtheway in which that documentis presented(on screenor on paper)andin
choosingthetypeof elementshewishesto see.

Turningbackto theMT case,recall that in thescenarioin Chapter2, ETRANStakesthe
Germantext andthenmakesavailabletheEnglishtranslationin themultilingualdocument.
It shouldnow bemuchclearerhow thisworks.Translatableelementsfrom thesourcetext
are passedto the ETRANS systemwhich then translatesthem. The translatedtext is
thenplacedunderthecorrespondingtarget languagetext elements(which, up thatpoint,
have beenentirelyemptyof text). So far asis linguistically possible,thestructureof the
documentis preserved.

In summary, it shouldbeclearthatthegeneralideaof theElectronicDocumentis impor-
tantwithin thecontext of MT andcanmake a considerablecontribution to thesuccessful
integrationof MT within theoffice environment.

8.3 Controlled Languages

The notion of controlledlanguageswas introducedin Chapter2 wherewe describedit
asa form of languageusagerestrictedby grammarandvocabulary rules. The original
ideaaroseduring the1930s,whena numberof influential linguistsandscholarsdevoted
considerableeffort to establishinga ‘minimal’ variety of English,a variety specifically
designedto makeEnglishaccessibleto andusableby thelargestpossiblenumberof people
world wide. BasicEnglish, asit wascalled,differedfrom previousattemptsto construct
universallanguagesin thatit wasaperfectlywell-formedpartof English,ratherthansome
entirelyartificial or hybridconstructionsuchasEsperanto.Oneof thecentralideasof the
BasicEnglishmovementwasthatthenumberof general-purposewordsneededfor writing
anything from a simpleletterof receiptthroughto a majorspeechon theworld economic
situationcouldbea few hundredratherthanthe75 000upwardavailableto skilled native
speakers.This lexical economywasto beachievedin partby using‘operatorverbs’with
the set of nounsandadjectives to standin for the vastnumberof derived verbswhich
arefrequentlyused.For example,whereasin ordinaryEnglishwe might write Thedisc
controller designwasperfectedover numerousrevisions, BasicEnglishwould say... was
madeperfect..., wheremake is oneof theoperatorverbsandperfectoneof the licensed
BasicEnglishadjectives.

The authorsof BasicEnglishexplicitly recognisedthat the dictionarywould needto be
extendedwith specialterminologyfor scientific and technicalwriting. However, even
if a text containedterminologyspecificto a certainsubjectfield, the generallanguage
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componentof the text couldperfectlywell beaccommodatedwithin BasicEnglish. The
importantpoint remainsthat, for writing in a particularsubjectfield, no moreis needed
thanthe BasicEnglishdictionarytogetherwith a (relatively small) technicalvocabulary
for thatfield.

Theideawaslater takenon by English-languagebased(predominantlyNorth American)
corporationsmarketingcapitalgoodson a world-widebasis.Ratherthantry to translate
enginemanualsandthe like into every possiblelanguagethat might be required,it was
assumedthat if they werewritten with sufficient careandattention,they could be read
fairly easyby serviceengineersandmechanicswith limited Englishskills.

Althoughcontrolledlanguageswereintroducedpartly to avoid or reducehumantransla-
tion costs,two importantadditionalbenefitswerediscovered. First, the readabilityand
clarity of a controlledlanguagetechnicaltext often seemsbetterthanuncontrolledtexts
— even for native Englishreaders.Second,controlledlanguagesproducebetterresults
with MT thanuncontrolledlanguages.

The reasonsfor controlledlanguages’superiorMT performanceareeasyto understand.
First, therestrictedvocabularymeansthatfewerwordsneedto beaddedto theMT system
dictionariesandmoreeffort canbe put into gettingthe entrieswhich arerequiredright.
Second,thegrammarcomponentof thesystemcanbetailoredto handleall andonly those
constructionswhich arelicensedby thecontrolledlanguagespecification,a specification
whichexcludesthemostdifficult andambiguousconstructionsanyway.

A flavour of what is involvedcanbeobtainedby looking at thewriting rulesgivenabove
andthedictionaryexcerpton page149,whicharebasedon thoseof PACE, thecontrolled
Englishusedby the UK Engineeringcompany PerkinsEngines.4 As will be clearfrom
thedictionaryexcerpt,thegeneralprinciple is ‘one word,onemeaning’,for example,the
only useof theverbadviseis ‘to give advice’. Thus,a usagesuchasPleaseadviseusof
theavailability of partsat your earliestconveniencewould not beallowed,sincehereit
means‘tell’. A usefuldevelopmentof suchadictionaryfor MT purposeswouldbeto add
informationabouthow thesewordstranslate.

Usinga restrictedpool of wordsandtermsalsomeansthatthesystemdictionariescanbe
tailored(by theMT supplieror responsibletranslator)to cover exactly that setof words
andtheir translations.Being consistentabouttheuseof termswill alsohelp to improve
theoverall consistency andquality of thetexts beingtranslated.After all, oneof thesim-
plestandmostdirectbenefitsof MT for technicaltexts is thattermsarealwaystranslated
consistentlybecausethey aresimply lookedup in anelectronicbilingual termdictionary.

In general,it canbe seenthat the rules aremainly adviceon constructionsthat should
be avoided,usuallybecausethey leadto ambiguity. The rulesfor controlledlanguages
tendto bestylisticguidelinesratherthanhardandfastgrammarspecifications.In general,
muchof the successof controlledlanguagesascorporatelanguagetools stemsfrom the
emphasisplacedon critical analysisof the text andprecisepresentationof ideas.This is

4‘PACE’ standsfor ‘PerkinsApprovedClearEnglish’.
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The PACE Writing Rules

� Keepit short and simple:

1 Keepsentencesshort.

2 Omit redundantwords.

3 Orderthepartsof thesentencelogically.

4 Don’t changeconstructionsin mid-sentence.

5 Takecarewith thelogic of andandor.

� Make it explicit:

6 Avoid elliptical constructions.

7 Don‘t omit conjunctionsor relatives.

8 Adhereto thePACEdictionary.

9 Avoid stringsof nouns.

10 Do not use -ing unlessthe word appearsthus in the PACE
dictionary.

A samplefr om the PACE Dictionary

advantage n Benefit
adverse adj Unfavourable
advice n SpecialistIntelligence
advise,d v To provideadvice
aerosolcontainer n
affect,ed v To haveaneffect on
after adv,prep Beingbehindin succession,

following something
again adv Oncemore
against prep In contactwith
agglomerator n
agricultural adj Appertainingto agriculture
air n Thegasesthatsurround

theearth
air chargecooler n
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particularlyapparentin thefirst exampleonpage151,whichillustratesthedramaticeffect
of usingacontrolledversionof English.

It is not particularly difficult to train peopleto write controlledlanguagetext i.e. text
which generallyobservessomesetof fairly simplewriting rules.For example,theXerox
corporationcurrentlyoffers its technicalwriters a one-daycoursein writing with MCE
(Multinational CustomisedEnglish, a Xerox proprietarylanguage). British Aerospace
teachesthe rudimentsof Simplified English(a generalpurposetechnicalEnglishfor the
internationalaerospaceindustry)in a few fairly shorttrainingsessions.

The Effect of UsingControlled English

BEFORE:
It is equally important that there should be no seasonalchangesin
the procedures,as, althoughaircraft fuel systemicing due to water
contaminationsmore often met with in winter, it can be equally
dangerousduringthesummermonths.

AFTER:
Usethe sameprocedureall the time, becausewaterin the fuel system
canfreezeduringwinteror summer.

BEFORE: Loosenthedynamoor alternatormountingandadjustment
link fasteners.

AFTER: Loosen the pivot fastenersof the dynamo or alternator
mounting.Loosenalsothefastenersof theadjustmentlink.

BEFORE: Referenceto renewing thejoints andcleaningof joint faces
hasto agreatextentbeenomittedfrom thetext, it beingunderstoodthat
this will becarriedoutwhereapplicable.

AFTER: Normally thetext doesnot includeinstructionsto cleanjoint
facesor to renew joints. Theseoperationsmustbedone,if necessary.

8.4 SublanguageMT

In the previous section,we looked at a methodof controlling the input to an MT sys-
tem,simplifying it by avoidingcertainusesof words,andavoidingpotentiallyambiguous
constructions.Sincethesuccessof theMETEO MT system,which we mentionedbriefly
in Chapter1, an importantstrandof MT hasinvolved concentratingon what we could
looselycall ‘MT for SpecialPurposeLanguages’,or sublanguageMT. Here,ratherthan
imposingcontrolsor simplificationsonwriters,onetriesto exploit therestrictionsin terms
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of vocabulary andconstructionsthat usersof the languagefor specializedpurposesnor-
mally accept,or simply observe without reflection. The term sublanguagerefersto the
specializedlanguageused(predominantlyfor communicationbetweenexperts)in certain
fieldsof knowledge,for example,thelanguageof weatherreports,stockmarketreports,the
languageof somekindsof medicaldiscussion,the languageof aeronauticalengineering.
Specializedvocabulary is onecharacteristicof such‘languages’(they typically contain
wordsnot known to the non-specialistandalsowordsusedin differentor moreprecise
ways). However sublanguagesarealsooftencharacterisedby specialor restrictedgram-
maticalpatterns.In MT, it is quitecommonto usethetermsublanguageratherlooselyto
refernot just to suchaspecializedlanguage,but to its usein a particular typeof text (e.g.
installationmanuals,instructionbooklets,diagnosticreports,learnedarticles),or with a
particular communicativepurpose(communicationbetweenexperts,giving instructions
to non-experts,etc).

The chief attractionof sublanguageand text type restriction to MT researchersis the
promiseof improved output,without the needto artificially restrict the input. Restrict-
ing thecoverageto texts of particulartypesin certainsubjectdomainswill allow oneto
profit from regularitiesandrestrictionsin syntacticform andlexical content. This may
beimportantenoughto permitsignificantsimplificationof thearchitecture,andcertainly
leadsto a reductionin the overall coveragerequired. We reproducean examplefrom
Englishto Frenchoutputfrom METEO:

METEO: English-FrenchTranslation

METRO TORONTO.
TODAY... MAINLY CLOUDY AND COLD WITH OCCA-
SIONAL FLURRIES. BRISK WESTERLY WINDS TO 50
KM/H. HIGH NEAR MINUS 7.
TONIGHT... VARIABLE CLOUDINESS. ISOLATED FLUR-
RIES. DIMINISHING WINDS. LOW NEAR MINUS 15.
FRIDAY... VARIABLE CLOUDINESS. HIGH NEAR MINUS
6.

LE GRAND TORONTO.
AUJOURD HUI... GENERALEMENT NUAGEUX ET FROID
AVEC QUELQUES AVERSES DE NIEGE. VENTS VIFS
D’OUEST A 50 KM/H. MAXIMUM D’ENVIRON MOINS 7.
CETTE NUIT ... CIEL VARIABLE. AVERSES DE NIEGE
EPARSES. AFFAIBLISSEMENT DES VENTS. MINIMUM
D’ENVIRON MOINS 15.
VENDREDI... CIEL VARIABLE. MAXIMUM D’ENVIRON
MOINS 6.

Of course,the languageof meteorologicalreportsis specialin happeningto combinea
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rathersmallvocabulary with asimple,telegraphicstyleof writing (noticein particularthe
completeabsenceof tensesfrom theseextracts— the few verbsthereare in non-finite
forms). Nonetheless,a simplificationof lexical andpossiblysyntacticcoveragecanbe
expectedin lessextremecases.To give an examplewith respectto lexical coverage,it
is reportedthat 114 of the 125 occurrencesof the verb to match in a computersoftware
manualtranslateinto theJapaneseicchisuru-suru, whichis listedasoneof thelessfrequent
of the15translationsgivenin asmall-sizeEnglish-Japanesedictionary. In theextractfrom
acorpusof telecommunicationstext givenbelow, traffic alwayscorrespondsto theFrench
traficandneverto circulation(whichappliesonly to roadtraffic). Moreoverthedictionary
writer cansafelyignorethemeaningof bothtraficandtraffic concerningdealingsin illegal
merchandise(‘drug traffic’). Also, for an increasingnumberof sublanguagesone can
rely on theavailability of a termbank(anon-line(multilingual) terminologicaldictionary)
definingandstatingequivalencesfor many of thetechnicaltermsthatwill beencountered.
This greatlyeasesthe job of dictionaryconstruction.Suchexamplescanbe multiplied
almostat will.

As for syntactic coverage, examples of instruction manuals and other forms of
informativedocumentationtypically shareanumberof commonfeatures.Therewill prob-
ably beno idioms,anda restrictedsetof sententialpatterns.Anothercommonfeatureis
the relatively simpletemporaldimensionof the text, e.g. predominantuseof thesimple
present.Thereis alsothecommonoccurrenceof enumerationasa form of conjunction,
usuallyeithernumberedor insetby dashes,etc. Someof thesefeaturescanbe seenby
comparingtheexamplesof EnglishandFrenchgivenbelow, which aredrawn from acor-
pusof textsaboutTelecommunications.All areof greatbenefitto thedeveloperor userof
anMT system.For thedeveloper, they meanthat therearefewer problemsof ambiguity,
anddevelopmenteffort canbeconcentratedon a smallerrangeof constructions.For the
user, thisshouldmeanthatbettercoverageis obtained,andthatthesystemperformsbetter.

It is not,of course,thecasethatexpositorytexts in differentlanguagesalwaysexploit the
samedevices for a particularcommunicative purpose. The following extractsfrom the
samecorpusshow thatEnglishandFrenchdiffer in their useof impersonalconstructions,
with Frenchfavouringsuchconstructionswith theimpersonalsubjectpronounil (‘it’) far
morein this typeof text thanEnglishdoes.But evenin thesecases,it is generallyeasier
to choosethecorrecttranslation,simply becausetherangeof possibilitiesin suchtexts is
smaller. (Literal translationsof thephraseswe have pickedout would be: ‘It is advisable
to takeaccountof...’, It is manifestlymuchmoredifficult...’, and‘It is advisableto take...’.)

(1) a. In this framework, the progressive evolution of the earthsegmentshouldbe
considered.
Dansce contexte, il convient deprendreencompte l’ évolution progressive
du secteurterrien.

(2) a. Settingup a new satellitesystem,which maybeeithera regionalsystemwith
the participation of a group of countries, or a purely national
(domestic)system,is obviously much more difficult than using an existing
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Extract fr om TelecommunicationsBilingual Corpus

French:

La décision de mettre en oeuvre un nouveau syst̀eme à satellites est la
conśequenced’un processus̀a long termequi peut être préćed́e desphases
énuḿeréesci-apr̀es:

� utilisation du secteur spatial d’un syst̀eme à satellites existant,
géńeralementparlocationd’unecertainecapacit́edecesecteur;

� étudeséconomiqueset techniquespréliminairesde la validité et de
la rentabilit́e d’un nouveau syst̀eme, en tenant compte de la crois-
sance du trafic et d’éventuels besoins de nouveaux services de
télécommunications;

� expériencestechniqueset d’exploitation préliminaires, par exemple
avec un satelliteexistant, si cela estpossible,ou en lancantun satel-
lite expérimentalou pré-oṕerationnel.

English:

The decisionto implementa new satellitesystemusuallyresultsfrom a long
termprocess,which maybeprecededby thephasesoutlinedbelow:

� Utilization of thespacesegmentof anexistingsatellitesystem- usually
by leasingspacesegmentcapacity.

� Preliminaryeconomicand technicalstudiesof the validity and prof-
itability of anew system- consideringthetraffic growthandthepossible
needfor new telecommunicationservices.

� Technicalandoperationalpreliminaryexperimentse.g.by usinganex-
isting satellite, if available, or even by launchingan experimentalor
pre-operationalsatellite.

system:
Il estmanifestementbeaucoupplusdifficile de mettreen placeun nouveau

syst̀emeà satellites(syst̀emerégionalauquelparticipeun groupede paysou
syst̀emepurementnational)qued’utiliser unsyst̀emeexistant:

(3) a. Simultaneously, arrangementsshouldbemadefor recruitmentandtrainingof
staff for installation,operationandmaintenance.

b. En mêmetemps, il convient deprendre desdispositionspour le recrutement
et la formationdu personnelqui serachargé del’installation,del’exploitation
etdela maintenance.
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Text type canstrongly influencetranslation,not just becausecertainsyntacticconstruc-
tionsarefavoured(e.g.conjunctionby enumeration),but alsoby giving specialmeanings
to certainforms. An exampleof how the text type canbe useful in determiningtransla-
tional equivalentsis the translationof infinitive verb forms from Frenchor Germaninto
English. Infinitivesnormally correspondto Englishinfinitives,but areusuallytranslated
asEnglishimperativesin instructionaltexts. Thus,in aprintermanualonewouldsee(4b)
asthetranslationof (4a),ratherthantheliteral translation.

(4) a. RichtigeSpannung einstellen
‘correctvoltageto set’

b. Set correctvoltage

(5) a. Exécuter lescommandes
‘to executethecommands’

b. Execute thecommands

Thus,concentrationon a sublanguagenot only restrictsthevocabulary andthenumberof
sourceandtarget languageconstructionsto beconsidered,it canalsorestrictthenumber
of possibletargettranslations.Giventhepotentialthatsublanguagesprovide for improve-
mentsin thequality of outputof MT systems,andthefact thatmostcommercialinstitu-
tions do in fact have their major translationneedsin restrictedareas,it is not surprising
thatmany researchprototypesconcentrateon restrictedinput in variousways,andthatthe
designof toolsandresourcessupportingsublanguageanalysisis amajorareaof research.

8.5 Summary

In this chapterwe have discussedthreewaysin which onecanincreasethe likelihoodof
MT beingsuccessfulby taking carewith the input to the system.We first concentrated
on theimportanceof integratingMT into thegeneraldocumentpreparationenvironment,
introducingthenotionof theelectronicdocument.Westressedtheimportanceof standards
in theencodingof texts,andshowedhow theprocessof MT canbeaidedby theadoption
of the SGML markuplanguage. In the following section,we turnedto the contentof
texts themselvesandintroducedthenotionof controlledlanguages,in whichoneadoptsa
simplifiedform of thelanguagein orderto communicatesimply andunambiguouslywith
thereader. Usingacontrolledlanguageinputgreatlyenhancesthequalityof outputof MT
systems.Finally we discussedsublanguageMT, or MT in restricteddomains,observing
that the languageusedin specializedtechnicaldomainsis often quitedifferentfrom and
morerestrictedin styleandcontentthanthe ‘generallanguage’,andit is possibleto take
advantageof thesecharacteristicsby tailoring anMT systemto thelanguageof particular
domains.
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8.6 Further Reading

SGML is definedin ISO 8879,1986,which is extensively discussedin thestandardrefer-
encebookonSGML: Goldfarb(1986).An excellentintroductionto SGML is providedin
vanHerwijnen(1990).

Theexamplesof theuseof controlledlanguagethatwegive in thetext arebasedon those
in Pym (1990). SeePym (1990);Newton (1992b)for discussionof the useof PACE as
partof thetranslationoperationin Perkins.

A noteworthy exampleof a controlledlanguageis SimplifiedEnglish(SE),which is de-
scribedin the AECMA/AIASimplifiedEnglish Guide AECMA. This grew out of work
donein thelate1970s,on behalfof theAssociationof EuropeanAirlines (AECMA) into
readabilityof maintenancedocumentationwithin thecivilian aircraftindustry. As aresult,
an AECMA working groupresearchedthe proceduraltexts in maintenancemanuals. It
containsa limited generalvocabulary of about1500wordsanda setof Writing Rules,
similar to thosewe will describeabove.

On sublanguage,Arnold (1990)providesa shortoverview. Lehrberger(1982)andGrish-
manandKittredge(1986)arecollectionsof articleson thesubject.More detaileddiscus-
sionscanbe found in Kittredge(1982),Kittredge(1987),Sager(1982),Slocum(1986),
Telleretal. (1988)andHirschman(1986).

Mét́eois describedin (HutchinsandSomers,1992,Chapter12), seealsoIsabelle(1987).
Recentdevelopmentsaredescribedin Chandioux(1976),Chandioux(1989a),Chandioux
(1989b),andGrimailaandChandioux(1992).

TheexampleconcerningtheEnglish-Japanesetranslationof match in softwaremanualsis
reportedin Tsujii etal. (1992).
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