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Mik el L. Forcada

DepartamentdeLlenguatgesi SistemesInformàtics
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Abstract

It is a common mispreconceptionto say that machinetranslationprogramstranslateword-for-word, but real systems
follow strategies which are much more complex. This paper proposesa laboratory assignmentto study the way in
which somecommercialmachinetranslationprogramstranslatewhole sentencesand how the translationdiffers from a
word-for-word translation. Studentsareexpectedto infer someof theseextra strategiesby observingthe outcomeof real
systemswhentranslatinga setof sentencesdesignedon purpose.The assignmentalsomakesstudentsawareof the diffi-
culty of constructingsuchprogramswhile bringingsometechnologicallight into theapparent“magic” of machinetranslation.

Intr oduction
A commonmisconceptionamongstudents,speciallythose
not familiarizedwith machinetranslation(MT), is thatMT
systemsfollow a strategy similar to that implementedin
early MT programsin the 50’s. This strategy, usually
known as word-for-word translation1, ignoresinter-word
dependenciesconsideringeachword in a sentencein iso-
lation,andlacksany kindsof intermediaterepresentations.

Obviously, this kind of strategiesproducevery poor re-
sults, even when the sourcelanguage(SL) and the target
language(TL) sharesimilar lexical, morphological,syntac-
tical andsemanticalstructures.In fact,this basicapproach
to MT is whatwe mightexpectif weaskeda non-expertto
designa MT system. The outcomewould be comparable
to thatobtainedfrom “someonewith averycheapbilingual
dictionaryandonly themostrudimentaryknowledgeof the
grammarof thetargetlanguage:frequentmistranslationsat
the lexical level andlargely inappropiatesyntaxstructures
which mirroredtoo closely thoseof the sourcelanguage”
(HutchinsandSomers1992,p. 72).

On the onehand,currentreal MT programsimplement
techniquesmuchmoreadvancedthanword-for-wordtrans-
lation. Althoughtherearea lot of situationsin which they
still keepon generatingwrong translations,MT systems
perform a deepanalysison sentenceas a whole, imple-
mentingprocessessuchascontext-dependenthomograph2

resolution,specialprocessingof multiword units (suchas

1HutchinsandSomers(1992)call it direct translationwhereasArnold
(1993)callsit a transformer architecture.

2A homograph is asuperficialform (SF)having morethanonelexical
form (LF). The SF is the form in which a word appearsin a text (for
instance,rang); theLF is composedof a lemma(ring), a lexical category
(verb) andinflectioninformation(past tense).

idioms), word reordering,agreementenforcement,or ex-
ceptionhandling.

Nowadays, on the other hand, commercial systems
whosetranslationsmay be consideredacceptableto some
level areavailableat low or mediumprices,or evenfreely
on the Internet; they have becomean affordabletool for
helpingthetaskof themachinetranslationinstructor.

Our proposalis a laboratoryassignmentwherestudents
discover someof the multiple processeswhich go beyond
a simple word-for-word strategy and are implementedin
real MT systems,andhow they arebetterthan the word-
for-word approach. Laboratorywork is mainly designed
for non-computer-sciencemajorsbut it maybeusedaswell
with computer-sciencemajors.Thesourcelanguage(SL) is
Englishandthetargetlanguage(TL) is Spanish.It hasbeen
succesfullytestedfor six yearswith third-yeartranslation
majorswith verybasiccomputerskills in general.

Machinetranslationmajorslearnalsotheadvantagesand
disadvantagesof usingMT programs:theseprogramsare
enormouslyimperfectbut they still canbeuseful.Further-
more, the assignmentmay help non-computerstudentsto
giveupsomemisconceptions(sometimesa completeigno-
rance)aboutthealgorithmicbehaviour of computers.

Word-for-word and Indir ect Ar chitectures
A word-for-word translationstrategy canbedescribedasa
three-phaseprocess(HutchinsandSomers1992,p. 72):

a) Thefirst phaseconsistsof a rudimentarymorphologi-
calanalysiswhereeachsuperficialform (SF)in theSL
is convertedinto its correspondinglexical form (LF).
Homographdisambiguationis notimplementedin this
approach.



b) A bilingualdictionaryis lookedupin thesecondphase
in orderto translateeachLF to its correspondingLF
in theTL.

c) Finally, the LF in the TL is inflected to obtain the
translation(somelocal reorderingsareprobablydone
in this phaseaswell).

There is an even more radical approachin which no
analysisor reorderingtakesplace:eachsuperficialform is
lookedup in a dictionary, leadingdirectly to a word in the
target language.This is by far the mostcommonprecon-
ceptionamongstudents.

Althoughtheassignmentis designedfor studentsto dis-
covernew rulesbeyondword-for-word translation,no par-
ticular modelneedsto beassumedinitially by them. Any-
way, we have found that having in mind a basictransfer
architecture,which is moreadvancedthana morphologi-
cal transferbut simplerthanasyntacticone,is adequatefor
studentsto bringsomelight into theobservedbehaviour of
theMT programswhentranslatingwholesentences.

Laboratory Assignment
The purposeof the assignmentis to discover which pro-
cessesbeyond the basicword-for-word approachareper-
formed by MT systems. To avoid wrong generaliza-
tion, three different programsare covered: Globalink’s
(now Lernout and Hauspie) Power Translator Pro 5.0
(PT)3, TransparentTechnologies’TranscendRT (TRT)4 and
Softissimo’sReverso5.

Studentscomparethe translationsgivenby theMT sys-
temsfor asetof sentenceswith thetranslationof eachword
in isolation. To obtainthe latter, sentencesmustbe typed
one word per line with an additionalblank line between
words.6

The assignmentis not aimed to infer the exact rules
which areapliedby the programs,but to find wherethese
rulesactandto setsomehypothesesabouttheir behaviour.
It is dessignedfor a two-hoursession(but maybecutdown
by reducingthe numberof machinetranslationprograms
studied)andrequiressubstantialguidanceby thecoursein-
structor.7

Studentsaregivenfive sentencesin Englishandaretold
to write down thetranslationgivenby eachprogramto the
isolatedwordsof eachsentence,theoutputgivenwhencon-
sideringsentencesasa whole, and the nearestacceptable
Spanishtranslation. Thenthey aresuggestedto formulate
detailedhypothesesabouttheobserveddifferences.

The five sentencesare chosenso as they are correctly
translatedby at leastoneof theprograms.Students’work
maybeguidedby theinstructorby formulatingsomeques-
tions,suchas,

3http://www.lhsl.com
4http://www.freetranslation.com
5http://www.reverso.net
6After obtainingtheword-for-word translation,theseextra linescanbe

removedto obtainthetranslationof sentencesasawhole.
7In our course,this assignmentis followed by anotherone in which

studentsinfer the reorderingrules appliedby MT systemsto growing-
complexity nounphrases(Forcada2000).

a) why do you think that in somecasesthe translation
obtainedfor asimplewordis completelydifferentthan
thetranslationof thesameword whenbeingpartof a
wholesentence?

b) which rulesdo you think theprogramusesfor choos-
ing onetranslationor theotherone?

c) apart from decidingwhich translationto choosefor
eachword, which otheroperationsdoesthe program
perform?wouldyoudareadvancinganexplanationof
thetranslationstrategy implementedby theprogram?

In somecases,the precedingquestionsmay be answered
by looking up the program’s dictionary, when available;
studentsare strongly recommendedto do so. Accessto
multiword andsingleword dictionariesis explainedby the
instructorin thebeginningof theassignment.

If timeallows,studentsareinvitedto repeattheprevious
stepswith new sentencesthey proposein orderto confirm
someof theformulatedhypothesesor infer new ones.

Hints for the Instructor
Whatfollows is ananalysisof theresultsproducedby each
of the programsto help the instructorguide the students
duringtheassignment.8

Power Translator 5.0 (PT). As anexample,we analyse
theresultsof PT in detail.

1. My tailor is rich. Word-for-word: Mi / adapte / es / rico.
Wholesentence:Mi sastre es rico.

Theword tailor is a homographin English.PTconsid-
ersit asaverb(imperativeof to tailor) whenseenin iso-
lation,giving adapte in Spanish;ontheotherhand,the
secondtranslationgivessastre (anoun).PT mayhave
consideredtheprecedingword (my) anddiscardedthe
unusualcombinationof possesive adjective andverb,
choosingthemoreusualcombinationof possesivead-
jective plus noun instead. The disambiguationrules
arecorrectin this case.

A deeperdiscussionmaybedoneaswell on thepos-
sibleinfluenceof theadjacentword is.

2. Artificial intelligence systems can think. Word-for-word:
Artificial / la inteligencia / los sistemas / poder / piense.
Whole sentence:Los sistemas de inteligencia artificial
pueden pensar.

Themoreobvioustransformationin thesecondtrans-
lation is the reorderingdoneon the elementsof the
noun phraseartificial intelligence systems, which pro-
ducestheright Spanishform los sistemas de inteligen-
cia artificial. Moreover, PT insertsthe definitearticle
los (the in English)beforethenounphrase,following
the correctcriterion in Spanish(the insertionof arti-
clesis alsoobservedin theword-for-word translation
wherebothnouns,namelyintelligence andsystems, are
precededby a correspondingdefinitearticle). It may

8Studentsaresuggestedto numberthe sentencesin order to identify
easilythecorrespondingtranslation.



be consideredaswell that a homographresolutionis
takingplacewith theword can (possiblya noun)and
thatPT is insertingnew words,suchasthepreposition
de.

In thiscase,whentranslatingaverbsuchascan in iso-
lation, theprogramdoesnot choosethe imperative as
beforebut theinfinitiveform (poder). It seemsthatPT
is capableof distinguishingbetweenlexical andmodal
verbs.Furthermore,whenconsideringthewholesen-
tence,theadequateinflectedform of theverb(pueden)
is used;this is probablydoneby determiningthenum-
ber of the precedingnounphrase,a taskeasyin En-
glish sinceit sufficeswith determiningthenumberof
the lastword in thenounphrase.PT deals,therefore,
with agreementbetweenverbandsubject.

Theword think in isolationproducesagainthe imper-
ative piense in Spanish.In thesecondtranslation,we
may infer that thesystemis detectingthepresenceof
a modalverb(can) beforethink andusing,asa result,
theinfinitive form (pensar) in Spanish.

3. Machine translation programs cannot translate complex
texts. Word-for-word: Elabore / la traducción / programa
/ no poder / traduzca / el complejo / los textos. Whole
sentence:Los programas de traducción automática no
pueden traducir textos complejos.

Somefeaturesalreadydiscussedappear:homograph
resolution(machine andprograms canbe a nounor a
verb, complejo canbe a nounor an adjective), article
insertion(los programas), agreementpropagation(no
pueden), detectionof modalverbsand reorderingof
two nounphrases.Thereare,on the otherhand,new
featureswhosediscussionfollows.

The most significantaspectis the translationof ma-
chine translation as the right traducción automática in-
steadof theexpectedtraducción de máquina. Looking
up machine in the PT’s dictionary revealsthat it can
be a noun (máquina) or a verb (elaborar); therefore,
wheredoesautomática comefrom? The answeris in
the multiword dictionary which makes PT treat ma-
chine translation asa singleunit (thesameway as,for
instance,machine gun is translatedasametralladora and
not aspistola de máquina).

The studentsshouldalso observe the correctagree-
mentbetweenthewordstextos andcomplejos (mascu-
line andplural), andthe absenceof an article before
this nounphrase;it might be inferedthat theaddition
of a definitearticle takesplacebeforethe subjectbut
not beforethe direct object,9 wherethe article is less
usualin Spanish.

4. The computer expert’s desk is large. Word-for-word: El
/ la computadora / el experto / el escritorio / es / grande.
Whole sentence:El escritorio de experto de computa-
dora es grande.

9If PT is consideredlesscomplex thana syntacticaltransfersystem,
theprogramshouldfollow a heuristicrule to identify thesubjectandthe
direct object. The simplestexplanationis that subjectprecedesthe verb
anddirectobjectfollows it.

Reorderingrules make it possibleto attain an ac-
ceptabletranslation,althoughexperto en computadoras
wouldbeabetterchoicethanexperto de computadoras.
If we replaceexpert by technician, thecorrecttransla-
tion técnico en computadoras is directly obtainedsince
themultiword dictionaryincludesanentryfor it. Stu-
dentscanaddtheunit computer expert to thedictionary
andreobtainthetranslationof theoriginal sentence.

5. The computer expert’s desk is full. Word-for-word: El / la
computadora / el experto / el escritorio / es / lleno. Whole
sentence:El escritorio de experto de computadora está
lleno.

This sentenceis very similar to sentence4; the only
differenceis the adjective full insteadof large. PT
choosestheright translationin Spanishfor theverb is
dependingon theadjective: es in sentence4 andestá
here.Theadjective full is handledasanexception;this
can be corroboratedby looking up both English ad-
jectives in the dictionary: the adjective full contains
a referenceto a parset (paradigmset)which may be
shown to handlethisexceptionby addingadjectivesto
thedictionary.

TranscendRT (TRT). Basically, the main differencein
word-for-wordtranslationbetweenTRT andPTis thepref-
erenceof noun over verb when disambiguatinghomo-
graphs.For wholesentences,thereorderingrulesarediffer-
ent,andsomeextra articlesareinsertedwhereappropiate.
TRT alsoconsidersthe adequateform of the verb to be in
Spanish(ser or estar) whendealingwith theadjectiveslarge
or full.

Reverso. Reverso’s translationof thesesentencesis very
similar to PT’s; it also handlestraducción automática as a
specialunit andreorderscorrectly the nounphrases.Re-
versodoesnot distinguishbetweentheadjectiveslarge and
full andinsertsdefinitearticlesbeforethenounexperto.

Concluding Remmarks
This paperproposesa laboratoryassignmentwhich may
be usefulto help studentsabandonthe misconceptionthat
MT programsare very simple word-for-word translation
engines,andinfer from samplestheparticularrulesimple-
mentedby theseprograms.Theassignmentmaybeuseful
aswell in helpingMT studentsto develop a suiteof sen-
tencesin order to evaluateMT programs(Trujillo 1999,
chapter10).
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