Chapter 6

Trandation Problems

6.1 Introduction

In this chapterwe will considersomeparticularproblemswhich the task of translation
posedor thebuilderof MT systems— someof thereasonsvhy MT is hard.It is usefulto
think of theseproblemsundertwo headings{i) Problemsof ambiguity (ii) problemsthat
arisefrom structural andlexical differencesbetweenanguagesnd (iii) multiword units
like idioms and collocations. We will discusstypical problemsof ambiguityin Section
6.2, lexical andstructuralmismatchesn Section6.3,andmultiword unitsin Section6.4.

Of coursethesesortsof problemarenottheonly reasonsvhy MT is hard.Otherproblems
includethesheesizeof theundertakingasindicatedby thenumberof rulesanddictionary
entriesthat a realistic systemwill need,andthe fact that thereare mary constructions
whosegrammaris poorly understoodjn the sensethat it is not clearhow they should
be representedpr what rulesshouldbe usedto describethem. This is the caseevenfor
English,which hasbeenextensiely studied andfor which therearedetaileddescriptions
—bothtraditional‘descriptve’ andtheoreticallysophisticated someof which arewritten
with computationalusability in mind. It is an evenworseproblemfor otherlanguages.
Moreover, evenwherethereis areasonabl@escriptionof a phenomenoir construction,
producinga descriptionwhich is sufficiently preciseto be usedby an automaticsystem
raisesnon-trivial problems.

6.2 Ambiguity

In thebestof all possiblewvorlds(asfarasmostNaturalLanguagdProcessings concerned,
anyway) everywordwould have oneandonly onemeaning But, aswe all know, thisis not
the case.Whenaword hasmorethanonemeaningit is saidto belexically ambiguous.
Whena phraseor sentence&anhave morethanonestructureit is saidto be structurally
ambiguous.
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106 TRANSLATION PROBLEMS

Ambiguity is a penasve phenomenorn humanlanguagesit is very hardto find words
thatarenot atleasttwo waysambiguousandsentencewhich are(out of contet) several
ways ambiguousare the rule, not the exception. This is not only problematicbecause
someof the alternatvesareunintendedi.e. representwronginterpretations)but because
ambiguitiesmultiply’. In theworstcase a sentenceontainingtwo words,eachof which
is two waysambiguougmay be four waysambiguouq2 x 2), onewith threesuchwords
may be2 x 2 x 2 = 23 = 8, waysambiguousetc. Onecan, in this way, get very
large numbersindeed. For example,a sentenceonsistingof ten words, eachtwo ways
ambiguousandwith justtwo possiblestructuralanalysesould have 2772 = 211 = 2048
differentanalyses.The numberof analysesan be problematic,sinceone may have to
considerall of them,rejectingall but one.

Fortunately however, thingsarenot alwayssobad. In therestof this sectionwe will look
attheproblemin moredetail,andconsidersomepartial solutions.

Imaginethatwe aretrying to translatehesetwo sentencesto French:

(1) a. Youmustnot[use] abrasve cleanerontheprintercasing.
b. The[use| of abrasve cleanerson theprintercasingis notrecommended.

In thefirst sentenceiseis averb,andin thesecondanoun,thatis, we have acaseof lexical
ambiguity An English-Frenchdictionarywill saythatthe verbcanbetranslatedby (inter
alia) se servir de andemployer whereaghe nounis translatedas emploior utilisation.
Oneway areaderor anautomatigparsercanfind outwhetherthenounor verbform of use
is beingemplgyedin a sentences by working outwhetherit is grammaticallypossibleto
have a nounor averbin the placewhereit occurs. For example,in English,thereis no
grammaticakequencef wordswhich consistof the+ V + PP— soof thetwo possible
partsof speecho which usecanbelong,only the nounis possiblein the secondsentence
(1b).

As we have notedin Chapter4, we cangive translationenginessuchinformation about
grammay in the form of grammarrules. This is usefulin thatit allows themto filter
out somewrong analyses.However, giving our systemknowledgeaboutsyntaxwill not
allow usto determinethe meaningof all ambiguouswords. This is becausevords can
have several meaningseven within the samepart of speech.Take for examplethe word
buttonLiketheword use it canbeeitheraverbor anoun.As anoun,it canmeanboththe
familiarsmallroundobjectusedo fasterclothes aswell asaknobonapieceof apparatus.
To getthemachinego pick outtheright interpretatiorwe have to give it informationabout
meaning.

In fact,arminga computemwith knowledgeaboutsyntax withoutatthesametimetelling it
somethingaboutmeaningcanbe a dangeroushing. This is becausapplyinga grammar
to a sentencecan producea numberof differentanalysesdependingon how the rules
have applied,andwe may endup with a large numberof alternatve analysedor a single
sentence.Now syntacticambiguity may coincidewith genuinemeaningambiguity but
very oftenit doesnot, andit is the caseswvhereit doesnot thatwe wantto eliminateby
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applyingknowledgeaboutmeaning.

We canillustratethis with someexamples.First, let usshav how grammarrules, differ-
ently applied,canproducemorethanonesyntacticanalysisfor a sentence©Oneway this
canoccuris wherea word is assignedo more than one category in the grammar For
example,assumehat the word cleaningis both an adjective anda verbin our grammar
Thiswill allow usto assigntwo differentanalysego thefollowing sentence.

(2) Cleaningfluids canbedangerous.

Oneof theseanalyseswill have cleaningasa verb,andonewill have it asan adjectie.

In the former (lessplausible)casethe senses ‘to cleana fluid may be dangerous’j.e.

it is aboutan activity beingdangerousln the latter casethe sensds thatfluids usedfor

cleaningcanbedangerousChoosingoetweerthesealternatve syntacticanalysesequires
knowledgeaboutmeaning.

It maybeworth noting,in passingthatthis ambiguitydisappearsvhencanis replacedy
averbwhich shavs numberagreemenby having differentformsfor third personsingular
andplural. For example,the following arenot ambiguousn this way: (3a) hasonly the
sensdhattheactionis dangerous(3b) hasonly the senseahatthefluids aredangerous.

(8) a. Cleaningfluidsis dangerous.
b. Cleaningdfluids aredangerous.

We have seernthatsyntacticanalysisis usefulin ruling out somewrong analysesandthis

is anothersuchcase since,by checkingfor agreementf subjectandobiject,it is possible
to find the correctinterpretations. A systemwhich ignored such syntacticfactswould

have to considerll theseexamplesambiguousandwould have to find someotherway of

working out which sensewasintended runningtherisk of makingthe wrongchoice.For

asystemwith propersyntacticanalysisthis problemwould ariseonly in thecaseof verbs
like canwhich do not shav numberagreement.

Another sourceof syntacticambiguity is where whole phrasestypically prepositional
phrasesganattachto morethanonepositionin a sentencelFor example,in thefollowing
example,the prepositionalphrasewith a Postscriptinterfacecanattacheitherto the NP
theword processopadkage, meaning'the word-processowhichis fitted or suppliedwith
aPostscripinterface”,or to theverbconnectin which casethe sensds thatthe Postscript
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interfaceis to be usedto make the connection.
(4) Connectheprinterto aword processopackagewith a Postscripinterface.

Notice, however, thatthis exampleis not genuinelyambiguousat all, knowledgeof what
a Postscriptinterfaceis (in particular the factthatit is a pieceof software, not a piece
of hardwarethatcould be usedfor makinga physicalconnectiorbetweera printerto an
office computer)senesto disambiguate.Similar problemsarisewith (5), which could
meanthatthe printerandtheword processoboth needPostscripinterfaces,or thatonly
theword processoneedghem.

(5) Youwill requireaprinterandaword processowith Postscripinterfaces.

This kind of realworld knowledgeis alsoan essentiacomponenin disambiguatinghe
pronounit in examplessuchasthefollowing

(6) Putthepaperin theprinter Thenswitchit on.

In orderto work out thatit is the printerthatis to be switchedon, ratherthanthe paper
oneneedgo usethe knowledgeof the world that printers(andnot paper)arethe sort of
thing oneis likely to switchon.

Thereareothercasesvhererealworld knowledge, thoughnecessarydoesnot seento be
sufficient. The following, wheretwo peoplearere-assembling printer, seemgo be such
anexample:

(7) A: Now insertthe cartridgeatthe back.
B: Okay
A: By theway, did you ordermoretonertoday?
B: Yes,| gotsomewhenl pickedup the new paper
A: OK, how far have you got?
A: Did you get[it] fixed?

It is not clearthat ary kind of realworld knowledgewill be enoughto work out thatit
in the last sentencaefersto the cartridge,ratherthanthe newv paper or toner All are
probablyequallyreasonableandidatedor fixing. What stronglysuggestshatit should
beinterpretedasthe cartridgeis the structureof the corversation— the discussiorof the
tonerandnew paperoccursin adigressionwhich hasendedby thetime it occurs.Here
what one needsis knowledgeof the way languages used. This is knowledgewhich is
usuallythoughtof aspragmaticin nature. Analysingthe meaningof texts like the above
exampleis importantin dialoguetranslationwhichis along termgoal for MT research,
but similar problemsoccurin othersortsof text.

Anothersortof pragmaticknowledgeis involvedin casesvherethe translationof a sen-
tencedepend®n the communicatie intentionof the spealer— onthe sortof action(the
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speeclact) thatthe spealer intendsto performwith the sentenceFor example,(8) could
be arequesfor action,or arequesfor information,andthis might make a differenceto
thetranslation.

(8) Canyoureprogramntheprinterinterfaceon this printer?

In somecasesworking outwhich is intendedwill dependon the non-linguisticsituation,
but it could alsodependon the kind of discoursehatis goingon — for example,is it a
discoursewnhererequestgor actionareexpected andis the spealer in a positionto make
sucharequesbf thehearerdn dialoguessuchpragmatianformationaboutthediscourse
canbeimportantfor translatinghesimplestexpressionsFor example theright translation
of Thankyou into Frenchdependn what sort of speechactit follows. Normally, one
would expectthe translationto be merci. However, if it is utteredin responséo an offer,
theright translatiorwould be s’il vousplait (‘please’).

6.3 Lexical and Structural Mismatches

At the startof the previous sectionwe said that, in the bestof all possibleworlds for

NLP, every word would have exactly onesense.While thisis true for mostNLP, it is an
exaggeratiorasregardsMT. It would be a better world, but not the bestof all possible
worlds,becauseve would still befacedwith difficult translationproblems.Someof these
problemsareto do with lexical differencesdetweeranguages— differencesn the ways
in which languageseemto classifythe world, what conceptghey chooseto expresshy

single words, and which they choosenot to lexicalize. We will look at someof these
directly Otherproblemsarisebecausdlifferentlanguagesisedifferentstructuredor the
samepurpose andthe samestructurefor differentpurposes.in eithercase theresultis

that we have to complicatethe translationprocess.In this sectionwe will look at some
representate examples.

Examplediketheonesin (9) belov arefamiliar to translatorsbut the examplesof colours
(9¢), andthe Japanesexamplesin (9d) areparticularlystriking. The latter becausehey
shov how languageseeddiffer not only with respecto the finenessor ‘granularity’ of
the distinctionsthey make, but alsowith respecto the basisfor the distinction: English
choosedlifferentverbsfor the action/eent of puttingon, andthe action/statef wearing.
Japanesdoesnot malke this distinction, but differentiatesaccordingto the objectthatis
worn. In the caseof Englishto Japanesea fairly simple teston the semanticsof the
NPsthataccompan a verb may be suficient to decideon theright translation. Someof
the colour examplesare similar, but more generally investigationof colour vocalulary
indicatesthatlanguagesctuallycare up the spectrumin ratherdifferentways,andthat
decidingon the besttranslationmay requireknowledgethat goeswell beyond whatis in
thetext, andmayevenbeundecidableln this sensethetranslationof colourterminology
beginsto resemblahe translationof termsfor cultural artifacts(e.g. wordslike English
cottage, Russiardada, Frenchchateay etc. for which no adequatéranslationexists,and
for which the humantranslatormustdecidebetweenstraightborronving, neologism,and
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providing an explanation). In this area,translationis a genuinelycreate act, which is
well beyondthe capacityof currentcomputers.

(9) a. know (V) savoir (afact)

connadtre (athing)

b. leg(N) patte(of ananimal)
jambe(of ahuman)
pied(of atable)

c. brown(A) brun
chatain(of hair)
marron(of shoes/leather)

d. wear/puton(V) kiku
haku(shoes)
kakeru(glasses)
katkuru (hats)
hamerugloves,etc.i.e. on hands)
haoru(coat)
shimeru(scanes,etc.i.e. roundtheneck)

Calling casesuchasthoseabore lexical mismatchess not controversial. However, when
oneturnsto casesof structuralmismatch,classificationis not so easy This is because
one may often think that the reasonone languageusesone constructionwhereanother
usesanotheris becausef the stock of lexical itemsthe two languages$ave. Thus,the
distinctionis to someextenta matterof tasteandcorvenience.

A patrticularlyobviousexampleof thisinvolvesproblemsarisingfrom whataresometimes
calledlexical holes — thatis, casesvhereonelanguagehasto usea phraseto express
whatanothelanguagesxpresse# asingleword. Examplesof thisincludethe‘hole’ that
existsin Englishwith respecto Frenchignorer (‘to notknow’, ‘to be ignorantof’), and
sesuicider(‘to suicide’,i.e. ‘to commitsuicide’, ‘to kill oneself). The problemsraised
by suchlexical holeshave a certainsimilarity to thoseraisedby idioms: in bothcasespne
hasphrasedranslatingas singlewords. We will thereforepostponediscussiorof these
until Section6.4.

Onekind of structuraimismatchoccurswheretwo languagesisethesameconstructiorfor
differentpurposesor usedifferentconstructiongor whatappeargo bethesamepurpose.

Casesavherethe samestructureis usedfor differentpurposesncludethe useof passie
constructionsn English,andJapaneseln the examplebelow, the Japanesearticlewa,
whichwe have glossedas'T OP’ heremarksthe‘topic’ of thesentence— intuitively, what
thesentences about.

(10) a. Satoo-sanvashyushoai erabaremashita.

ICreative in the senseof ‘genuineinvention which is not governedby rules’, ratherthan the senseof
‘creatingnew thingsby following rules’— computersave no problemwith creatingnew thingsby following
rules,of course.
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Satoo-honTOP PrimeMinister in was-elected
b. Mr. SatohwaselectedPrimeMinister,

Example(10) indicatesthat Japanes@asa passie-like constructionj.e. a construction
wherethe PATIENT, whichis normallyrealizedasan OBJECT is realizedasSUBJECT
It is differentfrom the Englishpassie in thesensdhatin Japanesthis constructiortends
to have anextra adwersive nuancevhich might malke (10a)ratherodd, sinceit suggestsn

interpretationrwhereMr Satohdid not wantto be elected,or whereelectionis somehav

badfor him. Thisis not suggestedby the Englishtranslation,of course.The translation
problemfrom Japaneséo Englishis one of thosethatlooks unsohable for MT, though
onemight try to corvey the intendedsenseby addingan adwerb suchas unfortunately
Thetranslationproblemfrom Englishto Japanesé on the otherhandwithin the scope
of MT, sinceonemustjust chooseanotherform. This is possible sinceJapanesallows

SUBJECTS<0 be omittedfreely, so onecansaythe equivalentof electedMr Satoh and
thusavoid having to mentionan AGENT 2. However, in generaltheresultof thisis that
onecannothave simpleruleslik e thosedescribedn Chapterd for passves.In fact,unless
oneusesavery abstracstructureindeed theruleswill berathercomplicated.

We canseedifferentconstructionsisedfor the sameeffectin casedik e thefollowing:

(11) a. HeiscalledSam.
b. Erheil3tSam.
‘He is-namedSam’
c. |l s’appelleSam.
‘He callshimselfSam’

(12) a. SamhasjustseenKim.
b. Samvientdevoir Kim.
‘Samcomesof seeKim’

(13) a. Samlikesto swim.
b. Samzwemtgraag.
‘Samswimslikingly’

Thefirst exampleshovs how English, Germanand Frenchchoosedifferentmethodsfor
expressingnaming’. The othertwo examplesshav onelanguageusinganadverbial AD-
JUNCT (just, or graag(Dutch) ‘likingly’ or ‘with pleasure’)whereanothermsesa verbal
construction.This is actuallyoneof the mostdiscussegroblemsin currentMT, andit is
worth examiningwhy it is problematic.This canbe seerby looking attherepresentations
for (12) in Figure6.1.

Theserepresentationarerelatively abstraci(e.g. the informationabouttenseandaspect
cornveyed by the auxiliary verb havehasbeenexpressedn a feature),but they are still

2This discussiorof the Japanespassie is a slight simplification. The constructiordoessometimesccur
withouttheadwersive sensebut thisis usuallyregardedasa ‘europeanism’shaving theinfluenceof European
languages.
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Sam vient de voir Kim

S
tense = pres

HEAD SUBJ COMP

HEAD SUBJ OBJ

A A

venir_de Sam voir Sam Kim

tense = pres perfect

HEAD SuUBJ OBJ ADJUNCT

see Sam Kim just

Sam has just seen Kim

Figure 6.1 venirdeandhave-just

ratherdifferent. In particular notice that while the main verb of (12a)is see the main
verbof (12b)is venirde Now noticewhatis involvedin writing ruleswhich relatethese
structuregwe will look atthedirectionEnglish— French).

1 Theadwerbjust mustbetranslatedasthe verbvenirde (perhapghisis notthe best
way to think aboutit — the pointis thatthe Frenchstructuremustcontainvenir-de,
andjust mustnotbetranslatedn ary otherway).

2 Samthe SUBJECTof see mustbecomehe SUBJECTof venirde

3 Someinformationabouttense,etc. mustbe taken from the S node of which see
is the HEAD, and put on the S node of which venir-de is the HEAD. Thisis a
complication,becausenormally one would expect suchinformationto go on the
nodeof which thetranslationof see voir, is the HEAD.

4 Otherpartsof the English sentenceshouldgo into the correspondingpartsof the
sentencéHEADed by voir. Thisis simpleenoughhere,becausen both caseKim
isanOBJECT hut it is notalwaysthecasethatOBJECT4ranslateasOBJECTs pf
course.

5 The link betweenthe SUBJECT of venir-de and the SUBJECT of voir mustbe
established— but this canperhapeleft to Frenchsynthesis.
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All thisis summarizedn Figure6.2andFigure6.3.

Sam has just seen Kim

S
tense = pres perfect

SuUBJ

S
tense = pres

HEAD SUBJ COMP

venir_de

Sam vient de voir Kim

Figure 6.2 Translatinghave-justinto venir-de

Of course,given a complicatedenoughrule, all this canbe stated. However, therewill
still be problemsbecausevriting arulein isolationis not enough.Onemustalsoconsider
how therule interactswith otherrules. For example,therewill be arule somevherethat
tellsthesystemhow seeis to betranslatedandwhatoneshoulddo with its SUBJECTand
OBJECT Onemustmake surethatthis rule still works (e.g.its applicationis not blocked
by the factthatthe SUBJECTis dealtwith by the specialrule above; or thatit doesnot
insertan extra SUBJECTinto the translation,which would give * Samvientde Samvoir
Kim). One mustalso make surethat the rule works whenthere are other problematic
phenomenaround.For example,onemight like to make surethe systemproduceg14b)
asthetranslationof (14a).

(14) a. SamhasprobablyjustseenKim.
b. 1l estprobablequeSamvientdevoir Kim.
‘It is probablethatSamcomesof seeKim’

We saidabove that everything exceptthe SUBJECT and someof the tenseinformation
goesinto the‘lower’ sentencén French.Butthisis clearlynottrue,sinceherethetransla-
tion of probablyactuallybecomegpartof the mainsentencewith thetranslationof (12a)
asits COMPLEMENT.

Of coursepnecouldtry to aguethatthedifferencebetweereEnglishjustandFrenchvenir
deis only superficial. Theagumentcould,for example, saythatjust shouldbetreatedasa
verbatthesemantidevel. However, thisis notvery plausible. Thereareothercasesvhere
this doesnot seempossible.Exampledik e the following shav thatwhereEnglishusesa
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S
tense = pres

HEAD COMP

HEAD SUBJ OBJ

ANRVAN

venir_de SUBJ voir Sam Kim

NS

Figure 6.3 The Representationf venir-de

‘manner’verb anda directionaladverb/prepositionabhrase French(andotherRomance
languagesysea directionalverb anda manneradverh Thatis whereEnglishclassifies
theeventdescribedas‘running’, Frenchclassifiest asan‘entering’:

(15) a. Sheranintotheroom.
b. Elle entradansla salleencourant.
‘Sheenterednto theroomin/while running’

Thesyntacticstructureof theseexamplesarevery different,andit is hardto seehow one
cannaturallyreducethemto similar structuresvithoutusingvery abstractepresentations
indeed.

A slightly different sort of structuralmismatchoccurswheretwo languagesave ‘the
same’constructior(moreprecisely similar constructionswith equvalentinterpretations),
but wheredifferentrestrictionson the constructiongneanthatit is not alwayspossibleto
translatan the mostobviousway. Thefollowing is arelatively simpleexampleof this.

(16) a. Thesearetheletterswhichl| have alreadyrepliedto.
b. *Ce sontleslettreslesquelleg’ai déjarépondua.

c. Thesearethelettersto which| have alreadyreplied.
d.

Cesontleslettresauxquelleg’ai déjarépondu.

Whatthis shaws is that Englishand Frenchdiffer in that Englishpermitsprepositiongo
be ‘stranded’(i.e. to appeamwithout their objects like in 16a). Frenchnormally requires
the prepositionandits objectto appearogetherasin (16d)— of course Englishallows
thistoo. Thiswill make translating(16a)into Frenchdifficult for mary sortsof system(in
particular for systemghattry to managevithoutfairly abstracsyntacticrepresentations).
However, thegenerakolutionis fairly clear— whatonewantsis to build astructurewhere
(16a)is representedn the sameway as (16c), sincethis will eliminatethe translation
problem. The mostolvious representatiomvould probablybe somethingalongthelines
of (17a),or perhapg17b).
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(17) a. Thesearetheletters[s | have alreadyreplied[pp to which]]
b. Thesearetheletters[s | have alreadyreplied|[pp to theletters]]

While by no meansa completesolutionto the treatmentof relative clauseconstructions,
suchanapproactprobablyovercomesghis particulartranslationproblem.Thereareother
casesvhich poseworseproblems however.

In general relative clauseconstructionsn English consistof a headnoun (letters in the
previous example),a relative pronoun(suchaswhich), anda sentenceavith a‘gap’ in it.

Therelatve pronoun(andhencethe headnoun)is understoodasif it filled the gap— this
is theideabehindthe representationi (17). In English,therearerestrictionson where
the‘gap’ canoccur In particular it cannotoccurinsideanindirectquestionor a ‘reason’
ADJUNCT. Thus, (18b), and(18d) are both ungrammatical. However, theserestrictions
arenot exactly paralleledn otherlanguagesFor example,ltalian allows the former, asin

(18a),andJapanesthelatter, asin (18c). Thesesortsof problemarebeyondthe scopeof

currentMT systems— in fact,they aredifficult evenfor humantranslators.

(18) a. Sindanodeminnagakanasinddito wayumeidesita.
‘died henceaveryoneSUBJdistressed-asmanTOPfamouswas’
b. *The manwho everyonewasdistressedecausdéhe)diedwasfamous.
c. L'uomochemi domandachi abbiavisto fu arrestato.
d. *The manthatl wonderwho (he)hasseenwasarrested.

6.4 Multiword units; Idioms and Collocations

Roughly speakingjdioms are expressionsvhosemeaningcannotbe completelyunder

stoodfrom the meaningsof the componenparts. For example,whereast is possibleto

work out the meaningof (19a)on the basisof knowledgeof Englishgrammarandthe
meaningof words,this would not be sufficientto work out that(19b) canmeansomething
like‘If Samdies,herchildrenwill berich’. Thisis becausdick the budketis anidiom.

(19) a. If Sammendsthebucket, herchildrenwill berich.
b. If Samkicksthebucket, herchildrenwill berich.

The problemwith idioms,in anMT contet, is thatit is not usuallypossibleto translate
themusingthe normalrules. Thereareexceptionsfor exampletake the bull by the horns
(meaning'faceandtackle a difficulty without shirking’) canbe translatediterally into
Frenchas prende le taureaupar les cornes which hasthe samemeaning. But, for the
most part, the use of normalrulesin orderto translateidioms will resultin nonsense.
Instead onehasto treatidiomsassingleunitsin translation.

In mary casesa naturaltranslatiorfor anidiom will beasingleword— for example the

Frenchword mourir (‘die’) is apossibletranslationfor kick thebudket Thisbringsoutthe
similarity, which we notedabove, with lexical holesof thekind shovn in (20).
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(20) a. Jignorela solution.
b. | donotknow thesolution.
Cc. sesuicider
d. commitsuicide.

Lexical holesand idioms are frequentlyinstancesof word <+ phrasetranslation. The
differenceis thatwith lexical holes,the problemtypically ariseswvhenonetranslategrom
the languagewith the word into the languagehat usesthe phrase whereaswith idioms,
oneusuallygetsthe problemin translatingfrom the languagehat hasthe idiom (i.e. the
phrase)into the languagewhich usesa singleword. For example,thereis no problem
in translatingl do not know the solution literally into French— the resultis perfectly
understandablesimilarly, thereis no problemin translatingmourir ‘literally’ into English
(asdie) — oneis not forcedto usetheidiom kick the budket

In generaltherearetwo approachesnecantake to the treatmenbf idioms. Thefirst is

to try to representhemassingleunitsin themonolingualdictionaries Whatthis meands

thatonewill have lexical entriessuchaskick _the _bucket . Onemighttry to construct
specialmorphologicalrulesto producetheserepresentationseforeperformingary syn-

tactic analysis— this would amountto treatingidioms asa specialkind of word, which

just happendo have spacedn it. As will becomeclear this is not a workablesolution
in general. A morereasonabléeais notto regardlexical lookup asa singleprocesghat
occurgustonce beforeary syntacticor semantigrocessingbut to allow analysigulesto

replacepiecesof structureby informationwhich is heldin the lexicon at differentstages
of processingjust asthey are allowed to changestructuresn otherways. This would

meanthatkick the bucket andthe non-idiomatickick the table would be representedlike

(apartfrom the differencebetweerbudket andtable) at onelevel of analysisbut thatata

later, more abstractrepresentatiotkick the budket would be replacedwith a singlennode,
with theinformationatthis nodecomingfrom thelexical entrykick _the _bucket . This

informationwould probablybe similar to the informationonewould find in the entryfor

die.

In any event,thisapproactwill leadto translatiorrulessayingsomethindik e the follow-
ing, in atransformeior transfersystem(in aninterlingualsystemjdiomswill correspond
to collectionsof conceptspr singleconceptsn the sameway asnormalwords).

in -fact => en_fait
in _view _of => etant _donne
kick _the _bucket => mourir

kick _the _bucket => casser _sa_pipe

The final exampleshows that one might, in this way, be ableto translatethe idiom kick
thebudketinto theequialentFrenchidiom cassersapipe— literally ‘breakhis/herpipe’.
Theoveralltranslatiorprocesss illustratedin Figure6.4.
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Thesecondapproacthio idiomsis to treatthemwith specialkulesthatchangeheidiomatic
sourcestructureinto anappropriatdamgetstructure.This would meanthatkick the bucket
andkick the table would have similar representationall throughanalysis. Clearly, this
approachs only applicablan transferor transformesystemsandevenhere,it is notvery
differentfrom thefirst approach— in the casewhereanidiom translatessa singleword,
it is simply a questionof whereonecarriesout the replacementf a structureby a single
lexical item, andwhethertheitemin questions anabstracsourcedanguagevord suchas
kick_the_ budket or a normaltargetlanguagewnord (suchasmourir).

TRANSFER

S S
present_perfect present_perfect
HEAD SUBJ HEAD SUBJ
kick_the_bucket Sam mourir Sam

|

S
present_perfect

ANALYSIS SYNTHESIS

HEAD OBJ HEAD
kick Sam  bucket

S S
/’\ /’\
NP AUX VP NP AUX VP

N
\‘/ NP
Sam has  kicked the bucket Sam est mort

Figure 6.4 Dealingwith Idioms1

Oneproblemwith sentencesvhich containidioms is thatthey aretypically ambiguous,
in the sensehat eithera literal or idiomatic interpretationis generallypossible(i.e. the

phrasekick the budket canreally be aboutbucketsandkicking). However, the possibility
of having a variety of interpretationgloesnot really distinguishthemfrom othersortsof

expression Anotherproblemis thatthey needspecialkules(suchasthoseabore, perhaps),
in additionto thenormalrulesfor ordinarywordsandconstructionsHowever, in this they

are no differentfrom ordinary words, for which one also needsspecialrules. The real

problemwith idiomsis thatthey arenotgenerallyfixedin theirform, andthatthevariation
of formsis notlimited to variationsin inflection (asit is with ordinarywords). Thus,there
is aseriousproblemin recognisingdioms.

This problemdoesnot arisewith all idioms. Someare completelyfrozenforms whose
partsalwaysappeaiin the sameform andin the sameorder Examplesarephrasedikein
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fact, orin view of. However, suchidiomsareby farthe exception.A typicalwayin which
idioms canvary is in the form of the verb, which changesaccordingto tense,aswell as
persomandnumber For example,with bury the hatchet(‘to ceasenostilitiesandbecomes
reconciled’,one getsHe buries/turied/will bury the hatchet and They bury/buried/shal
bury thehatchet Noticethatvariationin theform onegetshereis exactly whatonewould
getif noidiomaticinterpretationwasinvolved— i.e. by andlargeidiomsaresyntactically
andmorphologicallyregular— it is only their interpretationghataresurprising.

A seconccommonform of variationis in theform of thepossessie pronounin expressions
liketo burn onesbridges(meanindto proceedn suchaway asto eliminateall alternative
course®f action’). This variesin aregularway with the subjectof the verb:

(21) a. Hehasburned his| bridges.
b.  Shehasburned her] bridges.

In othercasesonly the syntacticcatayory of an elementin anidiom canbe predicted.
Thus,theidiom pull X’s leg (‘tease’)containsa genitive NP, suchasSams, or theking of
Englands. Anothercommonform of variationarisesbecausesomeidiomsallow adjecti-
val modifiers.Thusin additionto keeptabson (meaningobservé onehaskeepclose tabs
on(‘obseneclosely’),or puta political catamongthe pigeons(meaningdo or saysome-
thing thatcauses lot of agumentpolitically’). Someidiomsappeain differentsyntactic
configurationsjustlik e regularnon-idiomaticexpressionsThus,bury the hatchetappears
in thepassie, aswell astheactive voice.

(22) a. Heburiedthehatchet
b. Thehatchetseemgo have beenburied

Of coursenotall idiomsallow thesevariations(e.g. onecannotpassvize kick the budket

meaningdie’), and,asnoted,somedo notallow ary variationin form. But wherevaria-

tion in form is allowed, thereis clearly a problem. In particular noticethatit will notbe

possibleto recognisadioms simply by looking for sequencesf particularwordsin the

input. Recognisingsomeof theseidiomswill requirea ratherdetailedsyntacticanalysis.
For example despitethevariationin form for bury the hatchet theidiomaticinterpretation
only occurswhenthe hatchetis alwaysDEEP OBJECTof bury. Moreover, the rulesthat
translatadiomsor which replacethemby singlelexical itemsmay have to berathercom-

plex. Someideaof this canbe gainedfrom consideringwhat musthappento pull Sams

leg in orderto producesomethingdik e equivalentto teaseSam or the Frenchtranslation
involving taquiner (‘tease’),cf. Figure6.5. This figure assumeshe input and outputof

transferarerepresentationsf grammaticatelationsbut the principlesarethe samef se-
manticrepresentationareinvolved, or if the processdnvolvesreducingpull X’s leg to a

singleword occursin Englishanalysis.
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Sam pulled Kim’s leg

HEAD SUBJ OBJ

taquiner

Sam a taquine Kim

Figure 6.5 Dealingwith Idioms2

Ratherdifferentfrom idiomsareexpressiondik e thosein (23), which areusuallyreferred
to ascollocations. Herethemeaningcanbe guessedrom themeaningof theparts.What
is not predictablés the particularwordsthatareused.

. Thisbutteris rancid(*sour, *rotten, *stale).
This creamis sour(*rancid, *rotten, *stale).
They took (*made)awalk.

They made(*took) anattempt.

They had(*made,*took) atalk.

(23)

®Q20 o

For example,thefactthatwe sayrancid butter, but not * sour butter, andsour cream but
not*rancid creamdoesnot seemto be completelypredictabldrom the meaningof butter
or cream andthe variousadjectves. Similarly the choiceof take asthe verbfor walk is
not simply a matterof the meaningof walk (for example,one caneithermale or take a

journgy).

In whatwe have calledlinguistic knowledge(LK) systemsat least,collocationscanpo-
tentially betreateddifferentlyfrom idioms. Thisis becausdor collocationsonecanoften
think of onepartof the expressiorasbeingdependentn, andpredictablefrom the other
For example,onemay think that male, in male an attempthaslittle meaningof its own,
andsenesmerelyto ‘support’ the noun(suchverbsareoften calledlight verbs, or sup-
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port verbs). This suggestone cansimply ignorethe verbin translation,and have the
generatioror synthesiscomponensupply the appropriateverh For example,in Dutch,
this would be doen sincethe Dutchfor male an attemptis eenpoging doen(‘do anat-
tempt’).

One way of doing this is to have analysisreplacethe lexical verb (e.g. male) with a
‘dummy verb’ (e.g. VSUB. This canbetreatedasa sortof interlinguallexical item, and
replacedby the appropriateverbin synthesiqthe identity of the appropriateverb hasto
beincludedin thelexical entry of nouns,of course— for example,the entryfor poging
might include the featuresupport _verb=doen . The adwantageis that supportverb
constructionganbehandledwithout recourseo thesortof rulesrequiredfor idioms(one
alsoavoidshaving rulesthatappeato translatemale into poging ‘do’).

Of coursewhatoneis doinghereis simply recording,in eachlexical entry, theidentity of

thewordsthatareassociatedavith it, for variouspurposes— e.g.thefactthattheverbthat
goeswith attemptis male (for somepurposesarnyway). An interestinggeneralisatiorof

thisis foundin theideaof lexical functions. Lexical functionsexpressarelationbetween
two words. Take the caseof heavysmoler, for example. Therelationshipbetweerheavy
and smoler is that of intensification,which could be expressedoy the lexical function

Magn asfollows, indicating that the appropriateadjective for Englishsmoler is heavy

whereaghatfor the corresponding-renchword fumeuris grand (‘large’) andthatfor the
Germanword Rauder is stark (‘strong’).

(English) Magn(smoker) = heavy
(French)  Magn(fumeur) = grand

(German) Magn(Raucher) = stark

If onewantsto translateheavysmoler into French,oneneedgo mapsmoler into fumeug
togethemwith the informationthat fumeurhasthe lexical function Magn appliedto it, as
in English. It would be left to the Frenchsynthesismoduleto work out that the value
Magn(fumeur) = grand andinsertthis adjective appropriately Translationinto Ger
manis donein the sameway.

6.5 Summary

This chapterdooks at someproblemswhich facethe builder of MT systems.We charac-
terizedthemasproblemsof ambiguity(lexical andsyntactic)andproblemsof lexical and
structuralmismatchesWe sawv how differenttypesof linguisticandnon-linguisticknowl-
edgearenecessaryo resole problemsof ambiguity andin the next chaptewe examine
in moredetailhow to representhis knowledge. In this chaptemwe discussednstanceof
lexical and structuralmismatchesndthe problemof non-compositionalityas exempli-
fied by idioms and collocations)and looked at somestratgjiesfor dealingwith themin
MT systems.

120



6.6 FURTHERREADING 121

6.6 Further Reading

Theproblemof ambiguityis penasivein NLP, andis discusse@xtensvely in theintroduc-
tionsto the subjectsuchasthosementionedn the FurtherReadingsectionof Chaptel3.

Examplesof lexical and structuralmismatchesare discussedn (Hutchinsand Somers,
1992,Chapter6). Problemsof the venirdehavejust sortarediscusseaxtensvely in the
MT literature.A detaileddiscussiorof the problemcanbefoundin Arnold etal. (1988),
andin Sadler(1993). On light verbsor supportverbs,seeDanlosand Samelian (1992);
Danlos(1992).

Treatmentof idiomsin MT aregivenin Arnold andSadler(1989), and Schenk(1986).
On collocations,seefor exampleAllerton (1984), Bensonet al. (1986a),Bensonet al.
(1986b)andHanksandChurch(1989). Thenotionof lexical functionsis dueto Mel’ Cuk,
seefor exampleMel’ cuk andPolguerg1987); Mel’ cuk andZholkovsky (1988).

A classicdiscussionof translationproblemsis Vinay and Darbelnet(1977). This is
concernedwith translationproblemsas facedby humans,ratherthan machines but it
pointsout seseral of the problemsmentionechere.

Thediscussionn this chaptettouchesontwo issueof generalinguisticandphilosophical
interest: to what extent humanlanguagegeally do cane the world up differently and
whethertherearesomesentences somelanguagesvhich cannotbetranslatednto other
languages.As regardsthe first question,it seemsasthoughthereare somelimits. For
example,thoughlanguagesarwe the colour spectrumup ratherdifferently sotherecan
beratherlarge differencedetweercolourwordsin termsof their extensionsthereseems
to be a high level of agreemenabout‘bestinstances’. Thatis, thoughthe extensionof
Englishred andJapanesakaiis different,neverthelessthe colourwhich is regardedas
the bestinstanceof red by English spealersis the colour which is regardedasthe best
instanceof akai by Japanesspealers. The seminalwork on this topic is Berlin andKay
(1969), andseethe title essayof Pullum (1991). The secondquestionis sometimes
referredto asthe questionof effability, seeKatz (1978); Keenan(1978) for relevant
discussion.
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