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Abstract

It is a common mispreconceptiorto say that machinetranslationprogramstranslateword-forword, but real systems
follow strat@ies which are much more complex. This paper proposesa laboratory assignmentto study the way in
which somecommercialmachinetranslationprogramstranslatewhole sentencesnd how the translationdiffers from a
word-forword translation. Studentsare expectedto infer someof theseextra stratgies by observingthe outcomeof real
systemswvhentranslatinga setof sentenceslesignedon purpose. The assignmenalso makes studentsaware of the diffi-
culty of constructingsuchprogramswhile bringingsometechnologicalight into theapparentmagic” of machineranslation.

Intr oduction

A commonmisconceptioramongstudentsspeciallythose
notfamiliarizedwith machinetranslation(MT), is thatMT
systemsfollow a strateyy similar to that implementedin
early MT programsin the 50's. This strateyy, usually
known as word-for-word translatiord, ignoresinter-word
dependenciesonsideringeachword in a sentencen iso-

lation, andlacksary kindsof intermediateepresentations.

Obviously, this kind of stratgiesproducevery poorre-
sults, even whenthe sourcelanguage(SL) and the target
languag€TL) sharesimilarlexical, morphological syntac-
tical andsemanticaktructuresin fact, this basicapproach
to MT is whatwe might expectif we askeda non-expertto
designa MT system. The outcomewould be comparable
to thatobtainedrom “someonewith avery cheapbilingual
dictionaryandonly themostrudimentaryknowledgeof the
grammarf thetargetlanguagefrequentmistranslationsit
thelexical level andlargely inappropiatesyntaxstructures
which mirroredtoo closelythoseof the sourcelanguage”
(HutchinsandSomersl992,p. 72).

On the onehand,currentreal MT programsimplement
techniquesnuchmoreadvancedhanword-for-wordtrans-
lation. Althoughtherearealot of situationsin which they
still keepon generatingwrong translations MT systems
perform a deepanalysison sentenceas a whole, imple-
mentingprocessesuchascontet-dependenhomograph
resolution,specialprocessingdf multiword units (suchas

IHutchinsandSomerg1992)call it direct translationwhereasArnold
(1993)callsit atransformer architecture.

2A homograph is a superficiaform (SF) having morethanonelexical
form (LF). The SF is the form in which a word appearsn a text (for
instancerang); theLF is composedf alemma(ring), alexical catgory
(verb) andinflectioninformation(past tense).

idioms), word reordering,agreemenenforcementpr ex-
ceptionhandling.

Nowadays, on the other hand, commercial systems
whosetranslationamay be consideredacceptabldéo some
level areavailableat low or mediumprices,or evenfreely
on the Internet; they have becomean affordabletool for
helpingthetaskof the machinetranslationinstructor

Our proposalis a laboratoryassignmenwherestudents
discover someof the multiple processesvhich go beyond
a simple word-for-word stratgy and are implementedin
real MT systemsandhow they are betterthanthe word-
for-word approach. Laboratorywork is mainly designed
for non-computeisciencemajorsbut it maybeusedaswell
with computersciencanajors.Thesourcdanguag€SL) is
Englishandthetargetlanguag&TL) is Spanishlit hasbeen
succesfullytestedfor six yearswith third-yeartranslation
majorswith very basiccomputerskills in general.

Machinetranslatiormajorslearnalsotheadvantagesind
disadantagef usingMT programs:theseprogramsare
enormouslyimperfectbut they still canbe useful. Further
more, the assignmentnay help non-computestudentsto
give up somemisconceptiongsometimes completeigno-
rance)aboutthealgorithmicbehaiour of computers.

Word-for-word and Indir ect Ar chitectures

A word-for-word translationstratey canbe describechsa
three-phaserocesgHutchinsandSomersl992,p. 72):

a) Thefirst phaseconsistof arudimentarymorphologi-
calanalysisvhereeachsuperficiafform (SF)in the SL
is corvertedinto its correspondindexical form (LF).
Homographdisambiguatioris notimplementedn this
approach.



b) A bilingualdictionaryislookedupin theseconghase
in orderto translateeachLF to its correspondind_F
intheTL.

c) Finally, the LF in the TL is inflectedto obtain the
translation(somelocal reorderingsare probablydone
in this phaseaswell).

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

Althoughthe assignmenis designedor studentdo dis-
cover new rulesbeyond word-for-word translation no par
ticular modelneedso be assumednitially by them. Any-
way, we have found that having in mind a basictransfer
architecture which is more advancedthan a morphologi-
caltransferbut simplerthana syntacticone,is adequatéor
studentdgo bring somelight into the obsenedbehaiour of
theMT programswhentranslatingwhole sentences.

Laboratory Assignment

The purposeof the assignments to discover which pro-
cessedeyond the basicword-for-word approachare per
formed by MT systems. To avoid wrong generaliza-
tion, three different programsare covered: Globalink’s
(now Lernout and Hauspie) Pover Translator Pro 5.0
(PT), TranspareritechnologiesTranscendR (TRT)* and
Softissimos Reverso.

Studentsomparethe translationgyivenby the MT sys-
temsfor a setof sentencewith thetranslatiorof eachword
in isolation. To obtainthe latter, sentencesnustbe typed
one word per line with an additional blank line between
words®

The assignments not aimedto infer the exact rules
which areapliedby the programsbut to find wherethese
rulesactandto setsomehypotheseabouttheir behaiour.
It is dessignedior atwo-hoursessior(but maybecutdown
by reducingthe numberof machinetranslationprograms
studied)andrequiressubstantiabuidanceby the coursen-
structor’

Studentsaregivenfive sentenceg Englishandaretold
to write down thetranslationgiven by eachprogramto the
isolatedwordsof eachsentencetheoutputgivenwhencon-
sideringsentencessa whole, andthe nearestacceptable
Spanishtranslation. Thenthey aresuggestedo formulate
detailedhypothesesboutthe obsereddifferences.

The five sentencesre chosenso as they are correctly
translatedy at leastone of the programs.Studentswork
maybeguidedby theinstructorby formulatingsomeques-
tions,suchas,

3http://www.lhsl.com

4http://www.freetransla’cion.com

Shttp://mww.reverso.net

6After obtainingtheword-for-word translationthesesxtralinescanbe
removedto obtainthetranslationof sentenceasawhole.

7In our course this assignments followed by anotheronein which
studentsinfer the reorderingrules appliedby MT systemsto growing-
compleity nounphrasegForcada2000).

a) why do you think thatin somecasesthe translation
obtainedor asimplewordis completelydifferentthan
thetranslationof the sameword whenbeingpartof a
wholesentence?

b) which rulesdo you think the programusesfor choos-
ing onetranslationor the otherone?

c) apartfrom decidingwhich translationto choosefor
eachword, which otheroperationgdoesthe program
perform?would you dareadvancinganexplanationof
thetranslationstratgly implementedy the program?

In somecasesthe precedingquestionsmay be answered
by looking up the programs dictionary when available;
studentsare strongly recommendedo do so. Accessto
multiword andsingleword dictionariesis explainedby the
instructorin the beginning of the assignment.

If time allows, studentsareinvited to repeathe previous
stepswith new sentencethey proposein orderto confirm
someof theformulatedhypothesesr infer new ones.

Hints for the Instructor

Whatfollowsis ananalysisof theresultsproducedy each
of the programsto help the instructor guide the students
duringtheassignment.

Power Translator 5.0 (PT).
theresultsof PT in detail.

As an example,we analyse

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

Thewordtailor is ahomographn English.PT consid-
ersit asaverb(imperative of to tailor) whenseerin iso-
lation, giving adapte in Spanishpntheotherhand the
secondranslationgivessastre (anoun).PT mayhave
consideredhe precedingvord (my) anddiscardedhe
unusualcombinationof possesie adjective andverb,
choosinghe moreusualcombinationof possesie ad-
jective plus nouninstead. The disambiguatiorrules
arecorrectin this case.

A deeperdiscussiormay be doneaswell on the pos-
sibleinfluenceof the adjacentvordis.

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.

Themoreohvioustransformatiorin the secondrans-
lation is the reorderingdone on the elementsof the
noun phraseartificial intelligence systems, which pro-
ducestheright Spanishform los sistemas de inteligen-
cia artificial. Moreover, PT insertsthe definite article
los (the in English)beforethe nounphrasefollowing
the correctcriterionin Spanish(the insertionof arti-
clesis alsoobsenedin theword-for-word translation
wherebothnouns namelyintelligence andsystems, are
precededy a correspondinglefinite article). It may

8Studentsare suggestedo numberthe sentencesn orderto identify
easilythe correspondingranslation.



be consideredcaswell thata homograptresolutionis

taking placewith theword can (possiblya noun)and
thatPTis insertingnew words,suchasthe preposition
de.

In this casewhentranslatingaverbsuchascan in iso-
lation, the programdoesnot choosethe imperative as
beforebut theinfinitive form (poder). It seemghatPT
is capableof distinguishingoetweerexical andmodal
verbs. Furthermorewhenconsideringhewhole sen-
tence theadequaténflectedform of theverb(pueden)
is usedihisis probablydoneby determininghe num-
ber of the precedingnounphrase a task easyin En-
glish sinceit sufiiceswith determiningthe numberof
thelastword in the nounphrase.PT deals,therefore,
with agreemenbetweerverbandsubject.

The word think in isolationproducesagainthe imper
ative piense in Spanish.In the secondranslationwe
may infer thatthe systemis detectingthe presencef
amodalverb (can) beforethink andusing,asaresult,
theinfinitive form (pensar) in Spanish.

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

Somefeaturesalreadydiscussedippear:homograph
resolution(machine and programs canbe a nounor a
verb, complejo canbe a nounor an adjective), article
insertion (los programas), agreemenpropagation(no
pueden), detectionof modal verbsand reorderingof
two nounphrases.Thereare,on the otherhand,new
featuresvhosediscussiorfollows.

The most significantaspectis the translationof ma-

chine translation asthe right traduccion automatica in-

steadof the expectedtraduccion de maquina. Looking

up machine in the PT’s dictionary revealsthatit can
be a noun (maquina) or a verb (elaborar); therefore,
wheredoesautomatica comefrom? The answeris in

the multiword dictionary which makes PT treat ma-

chine translation asa singleunit (the sameway as,for

instancemachine gun is translatedisametralladora and
not aspistola de maquina).

The studentsshould also obsene the correctagree-
mentbetweerthe wordstextos andcomplejos (mascu-
line and plural), andthe absencef an article before
this nounphrasejt might be inferedthatthe addition
of a definitearticle takesplacebeforethe subjectbut

not beforethe direct object? 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 PTis consideredesscomplex thana syntacticaltransfersystem,
the programshouldfollow a heuristicrule to identify the subjectandthe
directobject. The simplestexplanationis that subjectprecedeshe verb
anddirectobjectfollowsiit.

Reorderingrules make it possibleto attain an ac-
ceptabldranslationalthoughexperto en computadoras
wouldbeabetterchoicethanexperto de computadoras.
If we replaceexpert by technician, the correcttransla-
tion técnico en computadoras is directly obtainedsince
the multiword dictionaryincludesanentryfor it. Stu-
dentscanaddtheunit computer expert to thedictionary
andreobtainthetranslationof the original sentence.

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

This sentencas very similar to sentencet; the only

differenceis the adjective full insteadof large. PT

choosegsheright translationin SpanisHor the verbis

dependingon the adjective: es in sentencel andesta

here.Theadjectvefull is handledasanexception;this

can be corroboratedoy looking up both English ad-
jectivesin the dictionary: the adjectve full contains
areferenceo a parset (paradigmset) which may be
shavn to handlethis exceptionby addingadjectivesto

thedictionary

TranscendRT (TRT). Basically the main differencein

word-for-wordtranslatiorbetweenRT andPT is thepref-

erenceof noun over verb when disambiguatinghomo-
graphs.For wholesentenceghereorderingulesarediffer-

ent,andsomeextra articlesareinsertedwhereappropiate.
TRT alsoconsiderghe adequatdorm of the verbto be in

Spanish(ser or estar) whendealingwith theadjectveslarge

or full.

Reverso. Reversostranslationof thesesentencess very
similar to PT’s; it also handlestraduccion automatica asa
specialunit andreorderscorrectly the nounphrases.Re-
versodoesnot distinguishbetweerthe adjectveslarge and
full andinsertsdefinitearticlesbeforethe nounexperto.

Concluding Remmarks

This paperproposesa laboratoryassignmentvhich may
be usefulto help studentsaabandorthe misconceptiorthat
MT programsare very simple word-for-word translation
enginesandinfer from sampleghe particularrulesimple-
mentedby theseprograms.The assignmeninay be useful
aswell in helpingMT studentgo develop a suite of sen-
tencesin orderto evaluateMT programs(Trujillo 1999,
chapterl0).
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