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Abstract

The Machine Translationcourseat Dublin City University is taughtto undegraduatestudentsn Applied Computational
Linguistics, while ComputerAssistedTranslationis taughton two translatostraining programmespne undegraduateand
one postgraduateGiven the differing background®f thesesetsof studentsthe coursematerial, methodsof teachingand
assessmerl differ. We reporthereon our experience®f teachinghesecoursesveranumberof yearswhichwe hopewill

beof interestto lecturersof similar existing coursesaswell asproviding areferencepointfor otherswho maybe considering

theintroductionof suchmaterial.
1 Introduction

This paperdescribeghe teachingof Machine Translation
(MT) coursesin one academicinstitution to two setsof
studentswith different backgrounds.One of the authors
teaches final yearundegraduateclassin MT to Applied
ComputationaLinguistics(ACL) studentsyhile theother
teaches coursein TranslationTechnologyto postgraduate
studentsn TranslationStudies(TS), and hasinput into a
similar undegraduatecourse.

Giventhe differing demand®f both setsof studentsas
well as their different backgroundswe develop a useful
distinctionin this paperof uses versusdevelopes. It is
the casethat mainstreaniinguistsandtranslatoramay in-
creasinglybeexpectedo usecomputerassistedechnology
(CAT) in their jobsastranslators.This may alsobe true of
thoseACL studentsvho view their careerasmoretransla-
tion oriented. Thereis, however, an expectationthatthose
studentavho take up employmentasprogrammersr aslo-
calisationengineerswill be ableto designandimplement
new aswell asexistingtechnologyin thelanguagerocess-
ing industry

We provide a summaryof the academicbackgrounds
of both setsof studentgogetherwith a summaryof their
employmentexpectationsvhenthey leave Dublin City Uni-
versity (DCU). WethendescribeheMT andCAT syllabiof
thetwo coursesBeingaimedatdifferentstudentondiffer-
entprogrammesf study thereareasexpecteda numberof
componentsn eachcoursewhich would notbe considered
asinterchangeablbetweerthe two degrees.Nevertheless,
thereis someoverlap betweenthe two programmesput
evenheresuchmaterialis taughtandassesseith different
ways. We shall also addresghe questionsof appropriate
textbooksand software for eachsetof students.We con-
clude by presentinga numberof dimensionsalongwhich
our MT/CAT coursediffer.

2 Teaching MT to Computational Linguistics
Students

If nothing else,the one overriding intention of the ACL
coursein MT is to equipthe studentswith sufficient back-
groundmaterialthatthey may be ableto talk contentfully
and accuratelyabout CAT and MT. Despitethe field be-
ing relatively maturenowadays,it remainsregrettablethat
muchmisinformationis still to be heardat conferencesand
seenon theweh Theold chestnubf MT replacingtrans-
latorsis still heard,and unfortunatelytaughtto students,
by peoplewho oughtto know better Translationsoftware
is aswidely available now asit hasever been,but devel-
operscontinueto overhypetheir productswith misleading
adwertising.Integralto our positionsaslecturersn thefield
comegheresponsibilityto accuratelyreportthe stateof the
artin the area,so thatnevcomersto the field—astransla-
tors, languageengineersor instigatorsof languagepolicy
bothin industryandat governmentalevel andbeyond—do
notcomepre-armedvith thefalseexpectationsvhich have
harmedour areain thepast.It is ourjob, and,we hope the
outcomeof workshopssuchasthis, to correctsuchfalse
impressionandleadto animprovementin the overall per
ceptionof theareaof MT. Thoseof uswho have developed
MT systemsin the pastand demonstratedhem in vari-
ous fora can only hopethat the days of someonetyping
in a 50-word sentenceconsistingof stringsof auxiliaries,
prepositionaphrasesand containingellipses,andthe sys-
tem eitherkeelingover or elsecomingup with a hopeless
‘translation’ after someminutes,followed by our system
testeruttering“MT is notfor me!”, arelong gone.

2.1 Academic Background

The ACL studentshave a strongbackgroundn program-
ming,languageskills andgoodcompetencéevelsin formal
linguisticsandnaturallanguagerocessindNLP). Thede-
greeis in its tenthyear of existenceandis well regarded



by the languageprocessingndustry in Ireland and else-
where.Accordingly the studentshave no problemsn find-
ing appropriateemployment,whetherthis be programming
orientedor gearedmoretowardsthe languagecompeteng
side.

The ACL degreeat DCU is a four year programmeof
study In thefirst two yearsthe studentsreceve tuition in
procedural(Java) and declaratve programming(Prolog),
Perlfor corpusmanipulationand CGI programming,and
Algorithms andData Structures.They alsoreceve tuition
in their choserforeignlanguagd&French,Germanor Span-
ish), aswell asclassesn Translationand Cultureand So-
ciety. Onthe NLP side,they aretaughtLogic, Maths,and
Statistics|ntroductionto Linguistics(Phonetic& Phonol-
ogy, Syntax& SemanticsMorphology), CorpusLinguis-
tics, Artificial Intelligencejmoreadvancedcoursen Syn-
taxandSemanticsaswell ascoursen Computabilityand
Compleity, Parsingand StatisticalNLP. They spendyear
3 of thedegreestudyingatauniversityin aFrenchGerman
or Spanistspeakingcountry

2.2 MT Syllabus and Assessment

The courseis taughtover 20 weeks,with 40 hoursof lec-

turesand 30 hoursin computerlabs. The primary inten-

tion, asstatedabove, is to provide studentswith abalanced
view of the stateof the art of MT in the newv millennium.

Accordingly, thefirst sectionof the courselevelsthe play-

ing field’, illustrating someof theseunfortunateadwertising
claims,andreportingonandcorrectingsomeof thepopular
misconceptiongboutMT (cf. Arnold et al., 1994:6-12).
To paraphras@ne of Arnold et al.’s (ibid) examples,we

point out that MT (and CAT) systemsare bestsuitedto

repetitve material such as manuals,whereaswe do not

foreseethere being a time where Shalespearemight be
translatedautomatically Given this, aswell asthe sheer
volumeof materialto betranslatedthereis no reasorwhy

translatorandMT systemsannotco-exist.

We follow on by shawing thatMT systemsanbeuseful,
but perhapsonly if they areusedin theright manner That
is, studentaremadeawarethatall systemganbeexpected
to shaw an overall improvementin quality (measuredn
termsof accurag andfidelity) if notionsof sublanguage
andcontrolledlanguagearetakeninto account.n thiscon-
text we shav thatmerelyamendingheinput (from passie
to active, say) may causetranslationquality to improve
significantly One of the students’exercisesis to build a
critiquing systemwhich highlights possibleproblemswith
certaininput texts (sentencesoo long, possibleambiguity,
presenceof compoundsetc.), and studentsarethenasled
to rewrite thetexts sothatno sucherrorsor warningsensue
while at the sametime maintaining(as muchaspossible)
the meaningof thetext. Furthermorestudentssooncome
to realisethat even a linguistically impoverished,direct
MT systemmaybe usefulin certainsituations(for gisting,
wherewe do not have sufficient competencén the source
languagesay).

The restof the courseis dividedinto two large chunks,
on rule-based(RBMT) and statisticaltranslation. With

respectto RBMT, we focus on Transferversusinterlin-
gualapproachesxaminingdifficult translationaphenom-
ena(suchasrelation-changingor headswitchingasesys
well aspossibleintermediataepresentationfor suchdata
in eachsystem. Studentswrite simple parsers,one with
the augmentedsyntacticfeaturesthat might be found in
a transferbasedsystemand the other with more seman-
tic information typical of interlingual approaches.Even
for small datasetghey quickly becomeaware of the lin-
guistic knowledge acquisition problem that designersof
RBMT systemsareconfrontedwith. Onthestatisticalside,
we shav why large, good quality, representatie bilingual
corporaare a sine qua non for suchapproachesand hy-
pothesizewaysin which suchcorporamight be extracted
automaticallyfrom the Weh We thenlook in somedetail
at the major alignmentalgorithmswhich have beenpub-
lished (Brown etal., 1991, Gale& Church,1993;Kay &
Roscheisen]1993),prior to looking at TranslationMemory
(TM), Example-baseT (EBMT, cf. Somers1999)and
otherapproacheto statisticalMT (Brown etal., 1990).

Each4thyearACL students requiredto producea sub-
stantialNLP projectin anareaof their choosing.Many of
the studentopt for anMT project. Someexamplesof this
year's projectsinclude:

e Comple Lexical Transferin MachineTranslation;
e On-lineDialogueTranslationfor MonolingualUsers;

e Using Data-OrientedParsing for a Statistics-based
MachineTranslationSystem;

e Translatorfor Spanishto EnglishWeatherReports;

e Developmentof an Example-basetachineTransla-
tion Tool;

e A MachineTranslationSystemfor Recipes.

It canbe seen,therefore,that the theoreticalbackground
provided to thesestudentsin the courseon MT enables
themto write sizeableMT systemsf reasonableomplex-
ity. It is for thisreasorthatwe view suchstudentgprimarily
asdevelopersof MT systems.

3 Teaching MT/CAT to Trandators

Dublin City University has two translatostraining pro-
grammes,one undegraduateand one postgraduate.Un-
demgraduatestudentsake acoremodulein translatiortech-
nologyin fourthyear Thismodulecovers24 contacthours,
all deliveredin computerdabs. Postgraduatstudentdake a
doublemodule(48 contacthours)in translatiortechnology
againin computerlabs, and deliveredat the beginning of
their one-yeartaughtcourse.Postgraduateget more con-
tacthoursfor two reasonsfirstly we assumehatthey have
alreadyreached certainlevel of competencén their non-
native languagesandno longerneedformal instructionin
theselanguages.This freesup time to concentrateon is-
suesthat relatemoreimmediatelyto the working life of a
translator Secondlywe cannotassumehat postgraduates
havethesamdevel of experiencan usingcomputerasun-
demgraduatesandtypically spendthefirst coupleof weeks



getting postgraduatesp to scratchon operatingsystems,
file managementharactehandling,etc. The bulk of the
postgraduateoursecavers CAT, especiallyTM and MT.

From the next academicyear onwardsmoretime will be
devotedto translationworkflows (cf. Sprung,2000),anda
morein-depthlook at MT, including useof controlledlan-

guage.

3.1 Academic Background

By the time translationstudentscometo study CAT/MT
they canbeexpectedo befamiliar with the Windows oper
atingsystem(but notnecessarilary otherOS),andto have
masteredhe basicof file managemerandWord for Win-
dows. Translatiorstudentgypically have nobackgroundn
mathematic®r statisticsno programmingexperienceand
little or no trainingin formal or computationalinguistics.
They can,however, beexpectedo have excellentcommand
of their sourceandtargetlanguagesandto have thetrans-
fer skills requiredto translatebetweenthe two. They are
normally well practisedresearchergjsedto gettingup to
speedin the intricaciesof the specialisedareasin which
they have to translate. They are alsoalert to nuance the
importanceof cohesionandthematicstructurein creating
texture, andthe rolesthattextual function, targetlanguage
audienceandtext type might play in makinglow andhigh-
level translationdecisions.

All  the above-mentioned (non-computer) skills are
highly valuedin (human)translationcircles,andboth lin-
guistic and computerskills can usefully be transferredo
CAT, but they may not necessarilybe adequaten scenar
iosinvolving MT. In fact,somecommentatorsvould argue
that the traditional valuesinstilled in studenttranslators
aresomehev at oddswith the requirement®f workplaces
whereMT is thenorm (cf. Schaler, 1998). While it is true
thenthatthe useof CAT tools suchasTM reliesto a cer
tain extent on translatorsextendingtheir traditional skills
without having to rethinktheir traditionalvalues this does
notapplyto theuseof MT by translatorsHaving saidthat,
the useof CAT toolsdoesraisesomeinterestingquestions
relatingto translators’self-imageandremunerationques-
tionsthatshouldnotbeignoredin translatortraining.

3.2 CAT Syllabus and Assessment

Studentsare introducedto the basic conceptof TM in
a practical sessionwhere they use Tradoss Translatos
Workbend to translatewo shorttexts, typically anexcerpt
from promotionalmaterialfor a new softwarereleaseand
an ‘update’ of the sametext, with minor or major adjust-
mentsmadein a numberof sentencesStudentdirst create
a TM databas¢o storesourceandtarget segmentsasthey
proceedthroughthe translationjob. As the TM database
is initially empty andthe potentialfor matchingbetween
it andthe sourcetext accordinglylimited, the pedagogical
focusin translatingthe first text is on sourcetext segmen-
tation. Studentdearnby inductionhow the software seg-
mentssourcetexts, andalsohow to overrideerroneousey-
mentationdecisiongmadeby the system.(Sourcetexts are
choserdeliberatelyto createthe potentialfor suchsegmen-
tation errors.) In the secondtranslationjob, studentssee

thebenefitof having committedtheir previousjob to mem-
ory, astheTM beginsto throw up 100%andfuzzy matches
with theupdatedsourceext. Asthesystenunexpectedly—
andinevitably, giventhe default settingsandthe particular
sourcetext—fails to give studentsa fuzzy matchfor a sey-
mentwhich s very like onethey translatedn the previous
texts, studentsalsolearnaboutfuzzy matchthresholdsand
how to changealefaultsettings.In subsequerabhoursstu-
dentdearnhow to commitlegag/ materialto memoryusing
TradossWnAlign tool. Herestudentdecomeawareof the
importantrole playedin automaticalignmentby sentence
length,andparagraplfandsentencgrogression.

In their assessmenstudentscontinueto learn by do-
ing. The translationtask is scaledup to embracesome
thirty short sourcetexts, and studentsare asled first to
find out how usefultranslationrmemorytechnologywill be
in completingthe translationtask. This allows us to in-
troduce sourcetext analysistools, and to teachstudents
to distinguishbetweenrepeatedsggmentswithin texts or
families of texts (known as ‘repetitions’ in Trados),and
matchedbetweermemoryandsourcetexts. Theinitial re-
sultsfrom the analysistool in Tradosshav the texts to be
not quite asrepetitve as onewould have expected. Once
the studentshave translatedaninitial batchof usuallyfive
texts, they thenrun the analysistool againto seewhether
they getfuzzy matchedbetweertheremaininguntranslated
sourcetexts and the segmentsthey have alreadycommit-
ted to memory Again the resultsare disappointing,and
students’attentionstartsto focus on why this might be
the case. The answey of course,is that texts that appear
repetitve to humanbeingsbecauseheir semanticcontent
is highly repetitve—asis the casewith the weatherfore-
castsusedin this exercise—mightot be formally repeti-
tive, given the fact that humanbeingsdo not necessarily
saythe samething in the sameway all the time. The fi-
nal stepin the assessmeritivolvesgetting the studentgo
write guidelinesfor meteorologiston how to write TM-
friendly weatherforecasts.This partof the exercisemakes
the studentsreflect on issuesof controlled languageand
translatability anddo so from the proactive vantagepoint
of onewho wishesto initiate the useof a certaintechnol-
ogyin thetranslationprocesslt alsodriveshomethe point
that translationmemoriesrevolve aroundsourcetexts and
monolingualmatching,featuresthat tendto surpriseeven
seasonedranslatoravho arenonethelessew to this tech-
nology.

3.3 Non-technical Issues. Working Conditions
and Remuneration
Theuseof sourcetext analysistoolsin CAT alsoraisesthe
thorny questionof remuneration Althoughthereare other
lessmercantilereasondor usingtranslationmemorieg(cf.
O’Brien, 1998;Heyn, 1998),clientswhorequestranslators
to usethis technologyoftendo soin aneffort to cut costs.
They arguethatif sourcetexts arerepetitve, andif much
of thetranslationcansimply be pulled out of memory then
translatorsaarenot entitledto receve the full goingword or
line ratefor their work. Pricesfor translationjobsarethus
beatendown on the basisof the numberof repetitionsin
thesourcetext andof 100%matchesandfuzzy matchesn



memory This approachto pricing translationgaisesinter-
estingethicalquestiondor translatottrainers.\We wantour
studentgo have agoodcommandaf technologiegurrently
usedby translatorsput why shouldwe encouragehemto
reducetheir own income, especiallygiven the investment
they will have hadto makein hardware,software,andtheir
own training? We approachthis issueby telling our stu-
dentshow professionatranslatorglealwith the prospecbf
reducedpaymentfor their work: somerefuseoutright to
offer ary discountbasedn matchtype,althoughthey may
offer anhourly ratefor translationcompletedusingatrans-
lation memory; otherscomply with the client’s wishes,if
the clientis particularlyvalued,or the translatorfor some
reasorfeelsshe/hehasno choicein thematter In recount-
ing the experienceof professionatranslatorswe drav on
our personalexperienceof translationbureauxand agen-
cies, our contactswith professionabrganisationdike the
Irish Translatos’ Associatiorandthe Institute of Transla-
tion and Interpretingin the UK, andproductreviews pub-
lished by well-known translatorsand software critics like
MichaelBenis?

Benissreviews areparticularlyinstructive for otherrea-
sons: they emphasisehe importanceof good ergonomic
designof softwarein ensuringa comfortableand injury-
minimising work ervironment for translators; and they
contrastthe translationmemory productsof a numberof
different software companies,introducing an elementof
competitionbetweerproductghatis difficult to orchestrate
within the confinesof a shortmoduleon a busy academic
programme.

3.4 MT Syllabusand Assessment

MT also featureson our translatoftraining programmes.
Becauseof constraintsimposedby time, the availability
and costof MT systems,and students’prior knowledge,
we concentrat@n onePC-baseaystem Globalink’s Tele-
graph Our (1996)versionof this productallows the user
to setcertaintranslationoptions(suchaschoiceof tenses)
andadaptatiorof lexicais possible.In addition,Altavista’s
implementatiorof Systan, which canbeaccessedverthe
web, is widely used. (A further constraintthat appliesto
MT, but not to the useof translationmemory is the lim-
ited or non-availability of certainlanguagepairs. There
is no commerciallyavailable MT systemthat handlesEn-
glish/Irish translation,for example.) Again the emphasis
is on learning by doing. Both Telegraph and Babelfish
provide reasonabléranslations put enougherrorsare in-
troducedinto the translationprocessby both systemshat
discussiorpointsariseonthenatureof therole of thetrans-
lator in the translationprocessthetext typeto beusedand
the whole issueof automationand pre-/post-editing.Stu-
dentsaretypically askedto develop a suite of sentenceso
testthe softwares performancegiven particularsyntactic
structuresjexical ambiguities,etc. Later, in their assign-
ment,studentcanchoosdo runanumberof differenttexts
througheachsystemandcommenbnhow thesystentreats
the sameand otherdiscoursephenomenaAgain students

IMary of which are available from the Atril-sponsoredwebsite at
http://ww.transref.org/.

areasledto reflecton how changingheinputtext canfacil-
itatetranslationby machine.Oncethey have experienceof
whatMT canandcannotdo, studentsanreflectin amore
realisticandlessdefensive way on the role of machinesn
thetranslationprocess.

4 Comparison of thetwo Courses

It is our contentionthatif MT andCAT toolsareto beused
productiely, then studentsneedto be informedasto pre-
cisely how and why they oughtto be used. Accordingly
bothof usspendasizeablgortionof ourrespectiecourses
makingthis clear focussingon input strateyies involving
notionsof controlledlanguageandsublanguageThis may
be exemplified by usingsystemswhich producerelatively
pooroutput.

While theultimategoalof the ACL studentss highqual-
ity output from MT systems,the TS studentsare more
interestedn CAT, and especiallyTM tools. This canbe
contrastedvith the ACL studentsvho spendmoretime on
EBMT. While bothEBMT andTM requirealignedcorpora,
the TS studentsusethe built-in alignmenttool WinAlign,
whereaghe ACL studentsmay be expectedto write their
own alignmentsoftware.

Regarding knowledge representationssues,in RBMT
systemsthe ACL studentsquestionhow lexica and large
rule setsmay be developed ,while TS studentfocusmore
on TM exampleswhereknowledgeof textsis paramount.

In sum, the ACL studentsare concernedvith automa-
tion, while the primary focus for the TS studentsis user
interactionwith CAT tools.

4.1 Textbooks

We provide herea short commentaryof the appropriate-
nessof the major textbooksin the area. It is unfortunate
thatArnold etal. (1994)is out of print®. As statedabove,
we find the introductorysectionsof this volumeto be use-
ful for both setsof students. Hutchins& Somers(1992)
is now ten yearsold, and while much of the background
materialremainsan excellentintroductionto mary of the
majorthemespthers(especiallythe casestudiegpresented)
arenow ratherdated.Interestinglyperhapspoth of ususe
differentsectionsof this book giventhe differentstudents
with whomwe areconfronted.Thebackgroundnaterialon
linguistics and computationaissuesare ignoredin teach-
ing MT to the ACL studentsgiventheir prior exposureto
suchmaterialin previousyears.In contrastthesesections
are usefulto TS students,who have no in-depthformal
training in eitherof theseareas. The core chaptersof the
book, which centreon basic stratgjies, are presentedo
the ACL studentsto a deeperlevel thanthe TS students
recevve, becausehis materialis moreimportantfor devel-
opers. The first threechaptersof Trujillo (1999) provide
essentiabackgroundto the TS studentswhich the ACL
student$ave recevedelsavhere.In contrastthetechnical
discussiorand Prologexamplesprovided in chapter6 are
excellentmaterialfor this latter group,whereaghis would
beratherdauntingfor the TS students.

2An electronic copy is available at

http://cl ww. essex. ac. uk/ Mrbook/ .



5 Concluding Remarks

In conclusionwe notethatthedifferencebetweerteaching
MT/CAT to translatorsand computationalinguists mani-
festsitself in atleastthreedifferentways:

¢ We concentraten learningby inductionin thecaseof
thetranslatorsvhereasdeductionis the startingpoint
for computationalinguists;

e We focuson how technologyaffects working condi-
tions, pay and professionakelf-imagein the caseof
translatorsand on designandtechnicalimplementa-
tionissuedor computationalinguists;

¢ Commerciallyavailable productsare moreimportant
for translatorswhereascomputationalinguists typi-
cally focuson experimentakystems.

While weteachiwo differentcoursedo two differentsets
of studentsandwhile we have foundit usefulto differen-
tiate betweenusersand developers,it shouldbe stressed
thateachsetof studentss awareof how its corecompeten-
ciesaffectandindeedcomplemengeachothers. While they
arediscretegroupswithin DCU, they arelikely to interact
in professionakrnvironmentsafter graduating.Finally, we
trustthat our experiencewill be of interestto lecturersof
similar existing coursesaswell as providing a reference
point for otherswho may be consideringthe introduction
of suchmaterial.
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