Chapter 9

Evaluating MT Systems

9.1 Introduction

How canyoutell if anMT systemis ‘good’? How canyou tell which of two systemss
‘better? Whatdo ‘good’ and‘better’ meanin this context? Thesearethe questionghat
this chaptertriesto answer

In a practicaldomainlike MT, suchquestiongeduceto questionf suitability to users’
needs:whatis the bestand mosteconomicalway to dealwith the users translationre-
quirements?n theideal case,it shouldbe possibleto give a simpleandstraightforvard
answerto this questionin a consumersimagazine.An article in sucha magazinevould

discusghe mostimportantissueswith a comparisortabledisplayingthe achieazementsof

differentMT systemson testsof importantaspectsuchasspeedand quality. Unfortu-

nately theinformationnecessaryo make informedjudgementss notsoreadilyavailable,
partly becauseéhe methoddor investigatingsuitability arenot well developed.In reality;

MT userscan spendquite a lot of money finding out what a systemcan and cannotdo
for them. In this chapterwe will look at the kind of thing that shouldmatterto potential
usersof MT systemsandthendiscusssomeexisting methodsfor assessingAT system
performance.

As we pointedoutin the Introduction(Chapterl), we think that,in the shortterm,MT is
likely to be of mostbenefitto largish corporateorganizationsloingalot of translation.So
we adoptthis perspectie here.However, mostof the considerationapplyto arny potential
user

9.2 SomeCentral Issues
Theevaluationof MT systemss a comple task. Thisis not only becausenary different

factorsareinvolved, but becauseneasuringranslationperformancas itself difficult. The
first importantstepfor a potentialbuyer is to determinethe translationalneedsof her
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158 EVALUATING MT SYSTEMS

organization. Thereforeshe needsto drav up a completeoverview of the translational
processjn all its differentaspects.This involves establishinghe size of the translation
task,thetext type of the materialandits form (is it machinereadableandif so,according
to which standards) It alsoinvolvesconsideringorganizationalissuesg.g. the tasksof

eachmemberof staf concernedn someway with translation. With thatinformationat

handshecanstartto investigatevhatthe consequencesf the purchasef anMT system
would be. Thesearesomeof thefactorsto keepin mind:

Organizational Changes Incorporatingan MT systeminto the translationprocesswill
impact upon both the processand the personnelinvolved. Therewill be conse-
guencedor systemadministratorandsupportstaf, but above all for thetranslators
themseles,whosetaskswill changesignificantly Whereasbeforethey will prob-
ably have spentthe major part of their time actuallytranslatingor editing human
translationsthey will now find themselesspendinga lot of time updatingthe sys-
tem’s dictionariesand post-editingthe resultsof machinetranslation. Theremay
alsobe aneedto build automatidermbanks Translatorswill needto receve train-
ing in orderto performthesenew tasksadequately

It is importantthatthe personnebupportthe changewerto MT. They may not al-
waysheawareof thefactthatMT canleadto morejob satisactionamongtranslators
sinceMT systemaareparticularlyefficientattedious repetitve taskswhereasnore
challengingranslationvork oftenstill needgo bedoneby thehumantranslatorsif
translatorsn anorganizatiorhave decidedfor somereasoror otherthatthey donot
wantto work with MT, imposingit on themis guaranteed to producepoorresults.

Technical environment We have emphasisedght from the startthatsuccesslependsn
parton MT beingeffectively incorporatedaspartof a wider documenipreparation
processnsidean organization.Smoothhandlingof text throughouthe whole pro-
cesawill preventunnecessargelays.TheMT engineandthedocumensystenmay
well comefrom differentsuppliersbut they mustadhereto the samestandardsnd
formatsfor textual material.

Bearin mind thatgooddocumenfpreparatiorfacilitiesin themselescanimprove
translatoproductvity. A decader soagomuchof theproductiity increaselaimed
by somevendorsof smallerMT systemsouldbeattributedto their providing rather
goodmulti-lingual word processindacilities,at atime whenmary translatorsised
only anelectrictypewriter. SomeMT vendorsstill supplyawholeMT systenpack-
agewherethe engineis inextricably wrappedup with somespecialisedvord pro-
cessingandtext-handlingtool uniqueto that particularsystem.This is undesirable
ontwo counts:first, if you arealreadyfamiliar with agoodmulti-lingual word pro-
cessorlittle is gainedby having to learnanothemwhich doesmuchthe samethings;
secondjt is likely thatan MT vendors home-gravn text-processingacilities will
be inferior to the bestindependenproducts,becausemost of the effort will have
goneinto developingthetranslationengine.

Status of Vendor Buying an MT systemis a considerablénvestment,andthe stability
andfuture solveng of the vendoris animportantconsideration After all, contact
with the vendoris ideally not just limited to theinitial purchaseof the system. A
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solventvendorcanprovide installationsupportandtrainingin the early stagesand

generalsupportand updatedater, which may improve performanceconsiderably
(e.g. specializeddictionaries,or new languagepairswhich canbe integratedinto

theexisting MT set-up).

Key Issuesn the Evaluationof MT Systems:
Thelmportanceof After SalesSupport

Engine Performance: Speed In some circumstances, the speed at which the
enginechurnsout raw translatedext won't actually be crucial. If the systemre-
quiresinteractionwith thetranslatowhilst it is translating thenof courseit should
not amblealong so slowly asto to keepthe translatorwaiting all the time. But
if it is functioningwithout directinteraction,it canproceedat its own pacein the
backgroundvhilst thetranslatorgetson with otherjobssuchaspost-editingor hand
translationof difficult material. This aspectlsodepend®n the users translational
needsif theusers materialrequiresl5 hoursdaily on afastMT systemand20on
a slower one,no onewill noticethe differenceif the systemis runningovernight.
Of course therearesituationswherethe quick delivery of translationoutputis es-
sential.(Theagronomisin Chapter2, who wantsto procesyery large quantitiesof
materialto a low level may be an example.) But in general slow speeds theone
componentof MT performanceof which upgradingis relatively easy: by buying
somefasterhardwarefor it to runon.

Engine Performance: Quality Thisis a major determinanof success Currentgeneral
purposecommercialMT systemscannottranslateall texts reliably. Output can
sometimesbe of very poor quality indeed. We have alreadymentionedthat the
post-editingask(andwith it the cost)increasegstranslationguality getspoorer In

159



160 EVALUATING MT SYSTEMS

theworstcaseusingMT couldactuallyincreasdranslationcostsby tying up trans-
latorsin editingandmaintenanceasks,ultimatelytaking up moretime thanwould
have beenrequiredto producetranslationsentirely by hand. Becauseof its enor
mousinfluenceon the overall translationcost, translationquality is a major aspect
in MT evaluation.

9.3 Evaluation of Engine Performance
Substantialong-termexperiencewith particularMT systemsn particularcircumstances

shawvsthatproductvity improvementsandcost-sa&ingsactuallyachiezedcanbeveryvari-
able.Not all companiesanapplyMT assuccessfullyasthefollowing:

In the 1980s,PerkinsEngineswas achiezing reportedcost savings of
around£4000for eachdieselengineusermanualtranslatedon a PC-
basedWEIDNER MT system. Moreover, overall translationtime per
manualwas more than halved from around26 weeksto 9-12 weeks.
Manualswere written in PerkinsApproved Clear English (cf. Chap-
ter8).(Pym,1990,page1-2)

Differentorganizationsxperiencdifferentresultswith MT. Theabose examplesndicate
thatthekind of inputtext is oneof theimportantfactorsfor gettinggoodresults.A sound
systemevaluationis thereforeone which is executedwithin the compary itself. An MT

vendormight provide you with translatednaterialwhich shovs whattheir systemcando.

Thereis, however, no guaranteghatthe systemwill do the samein a differentcompary

setting,with differenttexts. Only a compaly specificevaluationwill provide the client
with the feedbacksheultimately wants. Informationprovided by the MT vendorcanbe
usefulthough,e.g.if systemspecificationsndicatewhatsortof text typeit canor cannot
handleor whatsortof languageconstructionsareproblematidor their system.

In evaluatingMT systemsone shouldalsotake into accountthe fact that systemperfor
mancewill normallyimprove considerablyluringthefirst few monthsafterits installation,
asthe systemis tunedto the sourcematerials,asdiscussedn Chapter2. It follows that
performanceon aninitial trial with a sampleof the sort of materialto be translatedcan
only bebroadlyindicative of thetranslatiorquality thatmight ultimatelybeachierzedafter
severalmonthsor yearsof work.

Somethingsimilar holdsfor thosestage®of thetranslatiorprocessvhichinvolve thetrans-
lator, lik e dictionaryupdatingandpost-editingof the output. Timesneededor theseasks
will reduceastranslatorgjainexperience.

Sohow do we evaluatea system?Early evaluationstudieswere mainly concernedvith
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the quality of MT. Of course assessingranslationquality is not just a problemfor MT: it

is apracticalproblemthathumantranslator§ace,andonewhichtranslatiortheoristshave

puzzledover. For humantranslatorsthe problemis thattherearetypically mary possible
translationssomeof themfaithful to the original in somerespectge.g. literal meaning),
while otherstry to presere otherpropertiege.qg. style,or emotionalimpact)!

In MT, thetraditionaltransformerarchitecturantroducesadditionaldifficulties, sinceits
outputsentencesftendisplaystructureandgrammarthatareunknaown to thetargetlan-
guage. It is the translators taskto find out what the correctequivalentis for the input
sentencandits ill-formed translation. And, in turn, the evaluators taskis to find outhow
difficult thetranslators taskis.

In therestof this chaptewe will describeghe mostcommonevaluationmethodghathave
beenusedto dateanddiscusgheir advantagesnddisadantages.

931 Inteligibility

A traditionalway of assessinghe quality of translationis to assignscoresto outputsen-
tences A commonaspecto scorefor is I ntelligibility, wheretheintelligibility of atrans-
latedsentencés affectedby grammaticalerrors,mistranslationganduntranslatedvords.
Somestudiesalsotake style into account.eventhoughit doesnotreally affect the intelli-
gibility of a sentence Scoringscalesreflecttop marksfor thosesentenceshatlook like
perfecttagetlanguagesentenceandbottommarksfor thosethataresobadlydegradedas
to preventtheaverageranslator/ealuatorfrom guessingvhatareasonableentencenight
bein thecontet. In betweerthesetwo extremesputputsentenceareassignedigheror
lower scoreddependingon their degreeof awfulness— for example slightly fluffed word
order(“... in an interview referred Major to the economic situation...” will probablyget
a betterscorethansomethingwheremistranslatiorof wordshasrendereda sentencel-
mostuninterpretablg”...the peace contract should take off the peace agreement....). Thus
scoringfor intelligibility reflectsdirectly the quality judgmentof the user;the lessshe
understandghe lower the intelligibility score.Thereforeit might seema usefulmeasure
of translationquality

Is thereary principledway of constructinganintelligibility scoringsystem?Or ratheris
thereary generallyagreed andwell motivatedscoringsystem?We do not know of ary.
Themajor MT evaluationstudieswhich have beenpublishedreporton differentscoring
systemsthe numberof pointson the scoringscalesrangingfrom 2 (intelligible, unintel-
ligible) to 9. The 9 point scalefeaturedin the famousALPAC Reportandwas not just
usedto scoretheintelligibility of MT, but alsoof humartranslation.As aconsequencte
scaleincludedjudgmentson fairly subtledifferencesn e.g. style. This scaleis relatively
well-definedandwell-tested Neverthelessve think thatit is toofine-grainedor MT eval-
uationandleadsto anundesirablalispersiorof scoringresults.Also, we think that style
shouldnot beincludedbecausét doesnot affect theintelligibility of atext. Onthe other
hand,a two point scaledoesnot give us enoughinformationon the seriousnessf those

For anexcellentdiscussiorof therangeof aspectshata goodtranslationmay needto take into account,
seeHatim andMasonHatim andMason(1990).
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errorswhich affect the intelligibility. (A two point scalewould not allow a distinction
to be dravn betweenthe examplesin the previous paragraphand completegarbage(or
somethingcompletelyuntranslatedanda fully correcttranslation.)Perhaps four point
scalelike theonebeloy would be moreappropriate.

An Example Intdligibility Scale

1 Thesentencas perfectlyclearandintelligible. It is grammatical
andreaddik e ordinarytext.

2 The sentencds generallyclear and intelligible. Despitesome
inaccuracie®r infelicities of the sentencepne can understand
(almost)immediatelywhatit means.

3 Thegeneraldeaof thesentencés intelligible only afterconsider
ablestudy The sentenceontainsgrammaticakrrorsand/orpoor
word choices.

4 The sentencas unintelligible. Studyingthe meaningof the sen-
tenceis hopelessevenallowing for context, onefeelsthatguess-
ing would betoo unreliable.

Oncedevised, scoringscalesneedto be tested,to make surethat scaledescriptionsare
clearand do not containary expressionthat can be interpreteddifferently by different
evaluators.Thetestprocedureshouldberepeatedintil thescaledescriptionareuniformly
interpretedoy evaluators.

A reasonablsizegroupof evaluators/scoremnustbe usedto scorethe MT output. Four
scorerdgs the minimum;a biggergroupwould make theresultsmorereliable. The scorers
shouldbe familiar with the subjectareaof the text they will scoreandtheir knowvledge
of the sourcelanguageof the translationshouldalsobe good. Beforean official scoring
sessiornis held the scorergparticipatein a training sessiorin which they canbecomeac-
quaintedwith the scaledescription.This training sessiorshouldbe similar for all scorers.
During scoringit shouldbeimpossibleto referto the sourcdanguageext.

9.3.2 Accuracy

By measuringntelligibility we get only a partial view of translationquality. A highly
intelligible output sentenceneednot be a correcttranslationof the sourcesentence.lt
is importantto checkwhetherthe meaningof the sourcelanguagesentences presered
in the translation. This propertyis called Accuracy or Fidelity. Scoringfor accuray is
normallydonein combinationwith (but after) scoringfor intelligibility.

As with intelligibility, somesortof scoringschemdor accurag mustbe devised. Whilst
it mightinitially seemtemptingto justhave simple‘Accurate’and‘Inaccurate’labels,this
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could be somavhat unfair to an MT systemwhich routinely producedranslationsvhich
areonly slightly deviantin meaning.Sucha systemwould bedeemedustasinaccurateas
anautomatedMonty Python’phrasebookvhichturnstheinnocentrequesPlease line my
pockets with chamois 2 into thetargetlanguagestatemenMy hovercraft is full of eels. Ob-
viously enoughjf the outputsentences completegobbledgook (deservingof thelowest
scorefor intelligibility) thenit is impossibleto assigna meaning,andso the questionof
whetherthetranslationrmeanghe sameasthe original cannotreally be answered(Hence
accurag testingfollows intelligibility rating).

Theevaluationproceduras fairly similar to the oneusedfor the scoringof intelligibility.

However the scorersobviously have to be ableto referto the sourcelanguageext (or a
high quality translationof it in casethey cannotspeakthe sourcelanguage)sothatthey
cancomparehe meaningof inputandoutputsentences.

As it happensijn the sort of evaluationconsiderechere,accurag scoresare muchless
interestinghanintelligibility scores.Thisis becauseccurayg scoresareoftencloselyre-
latedto theintelligibility scoreshigh intelligibility normally meanshigh accurag. Most
of thetime mostsystemsdon't exhibit surrealor Monty Pythonproperties For somepur-
posest might be worth dispensingwith accurag scoringaltogethemndsimply counting
casesvherethe outputlookssilly (leadingoneto supposesomethinghasgonewrong).

It shouldbe apparenfrom the above that devising and assigningquality scoresfor MT
output— whatis sometimegalled‘Static’ or ‘Declarative Evaluation® — is notstraight-
forward. Interpretingthe resultantscoreds alsoproblematic.

It is virtually impossible— evenfor the evaluator— to decidewhata setof intelligibility
andaccurag scoredor asingleMT systemmightmeanin termsof cost-efectivenesasa
‘gisting’ device or asafactorin producinghighqualitytranslation.To seethis,considethe
sortof quality profile you might getasa resultof evaluation(Figure9.1), which indicates
thatmostsentenceseceveda scoreof 3 or 4, henceof middling intelligibility. Doesthat
mearthatyou canusethe systemto successfullygistagriculturalreports?0Onecannotsay

Turningto the high-qualitytranslationcaseijt is clearthatsubstantiapost-editingwill be
required.But it is not clear— without furtherinformationaboutthe relationshipbetween
measuredjuality and post-editingtimes— what effect on overall translatorproductvity
thesystemwill have. Whilstit is presumablyruethatincreasinglyunintelligiblesentences
will tendto be increasinglydifficult to post-edit,the relationshipmay not be linear For
example,it maybethatsortingout minor problems(which don't affectintelligibility very
much)is justasmuchof aneditingproblemascorrectingmistranslation®f words(which
affectintelligibility a greatdeal). We could for exampleimaginethe following two sen-
tencedo bepartof oursampletext in Chapter2. Thefirst oneis moreintelligible thanthe

2This comesfrom the sectionon ‘Talking to the Tailor’ in anEnglish-ltalianphraseboolof the 1920s.

3Declarative’ hereis to be contrastedvith ‘procedural’. A declaratie specificationof a programstates
what the programshoulddo, without consideringthe orderin which it mustbe done. A proceduralspec-
ification would specify both whatis to be done,andwhen. Propertiedike Accuray andIntelligibility are
propertiesof a systemwhich areindependentf the dynamicsof the systemor the way the systemoperates
atall — hence'non-procedural’ or ‘declaratve’.
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% of
Sentences

1 2 3 4 5 6 7 8 9
Intelligibility

Figure 9.1 Typical Quality Profilefor anMT System

secondyetmoretime will be neededo fix theerrorsin it:

(1) a. Theprint;pageshouldbe|from| excel quality,
b. Theprintedpageshould excellentquality.

It is truethatacomparatie evaluationof anumberof differentMT systemsnightdemon-
stratethat one systemis in all respectdetterthanthe others. The informationhowever
doesnot tell us whetherbuying the betterMT systemwill improve the total translation
process— thesystemcouldstill be unprofitable And evenif two particularsystemshave
differentperformanceprofiles,it may not alwaysbe clearwhetheroneprofile is likely to
bebettermatchedo thetaskin handthanthe other For example,look attheintelligibility

ratingsfor systemsA andB in Figure9.2. For systemA the majority of sentencesire
neithervery goodnor bad (rating 3 or 4). SystemB, by comparisontendsto do either
quite well (scoresof 7 arecommon)or quite badly (scoresl, and2 arefrequent).Which
systemwill bebetterin practice?t is notpossibleto say

9.3.3 Error Analysis

Ratherthan using broadindicatorsas guidesto scoreassignmentsyou could focuson
the errorsthe MT systemmalkes. The techniqueof error analysistries to establishhow
seriouslyerrorsaffect thetranslationoutput.

Themethodis this. To startoff, write down alargelist of all thetypesof errorsyou think
the MT systemmight make. During the evaluation,all the errorsin the translatedext are
countedup. Becauseg/ou considersomeerrorsmoreserioughanothers eachtypeof error
will bemultiplied by someweighting factor whichyouassigroit. Thescorethenfor each
individual sentencer thewholetext will bethe sumof all theweightederrors.So,if we
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SYSTEM A:—
SYSTEM B:=~—~

% of
Sentences

1 2 3 4 5 6 7 8 9
Intelligibility

Figure 9.2 Which Performance&urve is Better?

take the raw translationwe wereusingin the scenarian Chapter2 asan example,error
analysismight work asfollows.

For the examplethreesortsof errorareidentified. Thesethreesortsareerrorsinvolving

selectionof a vs one asthetranslationof Germanein, errorsin numberagreemenge.g.*a

computers), anderrorsin the selectionof prepositions.Using someshortcodesfor each
errortype, eacherror occurrencdas marked up in the raw output. The resultingmarked
text is givenbelow.

To calculatethe seriousnes®f the errors, weightsin the range0 to 1 are assignedo
the threeerrortypes. The weightfor an errorin prepositionselectionis higherthanthat
for incorrectnumberbecausehe personresponsibleconsidershat incorrectnumberis
relatively lessserious.Thisis summarizedn the following table.

ERRORTYPE | WEIGHT
al/one selection 0.4
Number 0.2
Preposition 0.6

Onthebasisof thisthetotal errorscorecanbecalculated Therearetwo errorsin NUMber
agreementtwo involving PREPositionsandoneinvolving A/JONE selectionsothescore
is:(2x0.2)+ (2x0.6)+ (1 x04) =2

Althoughthis methodgivesmoredirectinformationon the usefulnes®f anMT system,
thereareimmediateproblemswith usingdetailederroranalysis. Thefirst is practical: it
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Markup of Errors

Adjustment of the print density:

e Turn the button an A/ONE | or two positions in direction of
the dark indicator.

o Switch off the printer for a moment and then again a PREP |,
so that the test page is printed.

e Repeat the two previous steps as long as, until you see

Gray on the background of the page, similarly like at PREP
easily unclean copies of a photocopier.

e Turn back the button a position.

Now you can connect the printer to the computer.

If you connect the printer to a Macintosh computers| NUM],
continue with the instructions in the chapter 3. If you use an other
computer, continue with chapters| NUM | 4.

will usuallyrequireconsiderabldime and effort to train scorersto identify instancesof
particularerrors— andthey will alsoneedto spendmnoretime analysingeachoutputsen-
tence. Secondjs thereary goodbasisfor choosinga particularweightingscheme?Not
obviously. The weightingis in somecasegelatedto the consequencean error hasfor
post-editing:how muchtime it will take to correctthatparticularmistale. In someother
casest merelyreflectshow badlyanerroraffectstheintelligibility of thesentenceConse-
quently theresultwill eitherindicatethe sizeof the post-editingtaskor theintelligibility
of thetext, with its relative usefulnessin both caseslevising aweightingschemewill be
adifficult task.

Thereis, however, athird problemandperhapghisis the mostseriousone: for someMT

systemsmary outputsentencegare so corruptedwith respecto naturallanguagecorre-
latesthatdetailedanalysisof errorsis not meaningful.Error typesarenotindependenof

eachother:failureto supplyany numberinflectionfor amainverbwill oftenmeanthatthe
subjectandverbdo not agreein numberasrequired. It will be difficult to specifywhere
oneerrorstartsandanotherendsandthusthereis therisk of endingup with agenerakrror
scaleof theform one, two, .... lots. Theassignmentf aweightingto suchcomple errors
is thusatricky business.
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9.34 TheTest Suite

As we notedbefore for someyearsthetrend(atleastin researcltircles)hasbeentowards
TranslationEngineswith substantialinguistic knowledgein the form of grammars.LK

Engineshave adifferentperformanceprofile from TransformeEnginesn thattheiroutput
will tendto containratherfewer badly degradedsentenceqPerhapstthe price of failing
to produceanything in somecases).

Althoughtheuseof linguistic-knavledgebasedechniquegendsto promotehigherintel-

ligibility (andAccurag) output,it is possiblethatthe linguistic knowledgeembeddedn

the systemis defective or incomplete. Sometimesa certaingrammarrule is too strict or

too generalto apply correctlyin all circumstancessometimeghe rulesthat handleone
phenomenotiie.g. modalverbslike may in The printer may fail) andtherulesthathandle
anothemphenomenolfeg. negation)fail to work correctlytogethemwhenthetwo phenom-
enaco-occuror interactin a sentence(For example,jmaginethe problemshatwill result
if The printer can not be cleaned (i.e. canbe left uncleaned)andThe printer cannot be
cleaned (i.e. mustnotbecleanedyareconfused.)

Keepingrackof thesesortsof constructionagérrorsanddeficitshasbecomeaatherasevere
problemfor developersof MT systemsandotherlarge NLP systemsFor example,while

runningthe systemon a corpusof testtexts will reveal mary problems,mary potential
areasof difficulty arehiddenbecausehe statisticsaresuchthateven quite large corpora
will lack evena singleexampleof particulargrammaticatombinationf linguistic phe-
nomena.

Ratherthan churningthroughincreasinglylarge ‘natural’ text corpora,developershave
recentlyturnedtheir attentionto the useof suitesof speciallyconstructedestsentences.
Eachsentencén the suitecontainseitheronelinguistic constructiorof interestor a com-
binationthereof. Thuspartof anEnglishtestsuitemightlook asfollows.

This fragmentust churnsthroughall combinationsof modalverbslik e can, may together
with optionalnot. In practice ,onewould expecttestsuitesto runto very mary thousands
of sentencedyecausof the mary differentcombinationf grammaticaphenomenahat
canoccur Suitesmayincludegrammaticallyunacceptablsentencege.g.* John not run)
which the parsershouldrecognizeasincorrect. In systemswvhich usethe samelinguistic
knowledgefor bothanalysingandsynthesisingext, thefactthatanill-formed sentencés
rejectedn analysissuggestshatit is unlikely to be constructedn synthesisither

Nobody knows for surehow test suitesshould be constructedand usedin MT. A bi-
directionalsystem(a systemthat not only translatefrom Germanto Englishand from
Englishto German)will certainlyneedtestsuitesfor bothlanguagesThussucces# cor-
rectly translatingall thesentences a Germartestsuiteinto Englishandall thesentences
in an Englishtestsuiteinto Germarnwould definitely be encouragingHowever, standard
testsuitesare ratherblunt instrumentsfor probingtranslationperformancen the sense
thatthey tendto ignoretypical differencedetweernthelanguagesnvolvedin translation.
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Extract from a Test Suite

Johnruns.

Johnwill run. modal auxiliaries
Johncanrun.

Johnmayrun.

Johnshouldrun.

Johncouldrun.

Johndoesnotrun. negation (with do-support)
Johnnotrun.

Johnwill notrun negation and modal auxiliaries.
Johncannotrun.

Johnmaynotrun.

Johnshouldnotrun.

Johncouldnotrun.

We canlook atanexample.Iln Englishthe perfecttensds expressedavith theauxiliaryverb

have, likein He has phoned. In Germanhowever therearetwo auxiliary verbsfor perfect
tense:haben andsein. Which verbis useddepend®nthe mainverbof thesentencemost

requirethefirst, somerequirethe second SoanEnglishanda Germantestsuitedesigned
to checkthe handlingof perfecttensewill look different.

The Germantestsuite thusteststhe perfecttensefor verbsthat take sein andverbsthat
take haben and thereforehave to test twice the numberof sentencedo testthe same
phenomenon.However, if He has phoned is correctly translatedinto GermanEr hat

angerufen, thenwe still can not be surethat all perfecttensesare translatedcorrectly

For testingof the Englishgrammaralone,thereis no reasorto includea sentencdike He

has gone into the Englishtestsuite, sincethe perfecttensehasalreadybeentested. For

translationinto Germanhowever it would beinterestingto seewhetherthe auxiliary verb
seinis selectedy the mainverbgehen, giving thecorrecttranslationEr ist gegangen.

Giventhis sortof problem,it is clearthatmonolingualtestsuitesshouldbe supplemented
with further sentencesn eachlanguagedesignedo probespecificlanguagepair differ-
ences.They couldprobablybe constructedy studyingdatawhich hastraditionally been
presentedn bookson comparatie grammar*

In abi-directionalsystemwe needtestsuitesfor bothlanguagesnvolved and testsuites
probingknown translationaproblemsbetweerthetwo languagesConstructingestsuites
is avery complicatedask, sincethey needto be completewith regardto the phenomena

“It would be nice'to try to find possibleproblemareasby somesort of automaticscanningof bilingual
texts but thetoolsandtechniquesrenot availableto date.
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Part of English-German Test Suite

English:

He hasphoned.
He hadphoned.

German:

Erist gegangen. sein
Er hatangerufen.  haben
Erwargegangen. sein
Er hatteangerufen. haben

occurringin the presentandfutureinput texts of the MT user Thusoneshouldfirst check
whetherthereareary existingtestsuitesfor thelanguageshatneedo betested.(Thereare
severalmonolingualtestsuitesaround). Sucha suite canbe modifiedby addingmaterial
andremoving restrictionsthatareirrelevantin the texts for which the systemis intended
(eg. thetexts to betranslatedmight not containary questions).As far aswe know there
areno readily available testsuitesfor translationalproblemsbetweentwo languagesto

testfor this, the evaluatorwill have to adaptexisting monolingualones.

Oncethetestsuiteshave beendevisedthey arerunthroughthe systemandaninventoryof
errorsis compiled. Clearly thetestsuiteis animportanttool in MT systemdevelopment.
How usefulwill it befor auser of MT systems?

It is of coursepossiblefor theuserto runanMT systemon atestsuiteof herown devising
and,in somecasesthis may be perfectlyappropriate.lt is especiallyusefulto measure
improvementsn asystemwhenthe MT vendorprovidesa systemupdate.However, the
testsuiteapproactdoesentail somedravbackswhenusedto assessystemperformance
in comparisorwith competingsystemsTheproblemis familiar by now: how aretheeval-
uationresultsto beinterpretedSuppose&ystemA andSystenB bothproduceacceptable
translationdor 40% of the testsentenceandthatthey actuallyfail on different,or only
partially overlapping,subsetf sentences Which oneis better? If SystemB (but not
SystemA) fails on testsentencesvhich embodyphenomenavith very low frequencies
in the users type of text material,thenclearly SystemB is the betterchoice. But users
typically do not have reliableinformationon the relative frequencieof varioustypesof
constructiongn their material,and it is a comple taskto retrieve suchinformation by
goingthroughtexts manually(automatedoolsto do thejob arenotyet widely available).

Thesameproblemof interpretabilityholdswhenMT systemsreevaluatedoy anindepen-
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dentageny usingsomesortof standardsetof testsuites.Publishedestsuiteinformation
certainlygivesa muchbetterinsightinto expectedperformancehanthe vaguepromisory
notesofferedwith currentsystemsjput it doesnt immediatelytranslateinto information
aboutlikely performancen practice or aboutcosteffectiveness.

Ontop of this thereis the problemof how to designa testsuite,andthe costof actually
constructingt. Researchs ongoingto determinewhatsortof sentenceshouldgointo a
testsuite: which grammaticaphenomenahouldbe testedandto whatextentshouldone
includeco-occurrencef grammaticaphenomenashouldatestsuitecontainsentenceto
testsemanticohenomenandhow doesonetesttranslationproblems?Theseand addi-
tional problemsmight be solvedin the future, resultingin properguidelinesfor testsuite
construction.

9.4 Operational Evaluation

In theprevioussectionave have discussedarioustypesof quality assessmen©nemayor
disadwantageof quality assessmeribr MT evaluationpurposeshowever, is the factthe
overall performanceof an MT systemhasto be judgedon more aspectghantranslation
qualityonly. Themostcompleteanddirectwayto determinevhetheMT performswell in
agivensetof circumstancess to carryoutanoperationakvaluationon sitecomparingthe
combinedMT andpost-editingcostswith thoseassociatedavith pure humantranslation.
Therequiremenhereis thatthevendorallows the potentialbuyerto testthe MT systenin
her particulartranslationervironment.Becausef the enormousnvestmenthatbuying a
systenoftenrepresentsyendorsshouldallow a certaintestperiod. During an operational
evaluationarecordis keptof all the users costs,the translationtimesandotherrelevant
aspectsThisevaluationtechniquas idealin thesensédhatit givestheuserdirectinforma-
tion onhow MT would fit in andchangethe existing translationervironmentandwhether
it would be profitable.

Beforestartingup the MT evaluationthe usershouldhave a clearpictureof the coststhat
areinvolved in the currentset-upwith humantranslation. Whenthis informationon the
costof the currenttranslationserviceis availablethe MT experimentcanbegin.

In an operationakvaluationof MT time playsanimportantrole. Translatorseedto be
paid andthe moretime they spendon post-editingMT outputandupdatingthe systems
dictionaries,the lessprofitable MT will be. In orderto get a realisticidea of the time
neededor suchtranslatortasksthey needto receve propertraining prior to the exper
iment. Also, the MT systemneedsto be tunedtowardsthe texts it is supposedo deal
with.

During an evaluationperiodlasting several monthsit shouldbe possibleto fully costthe
useof MT, andat the endof the period,comparisorwith the costsof humantranslation
shouldindicatewhetheyin the particularcircumstancedVIT would be profitablein finan-
cial termsor not.
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Oneproblemis thatthoughonecancomparecostin thisway, onedoesnotnecessarilyold

quality constant.For example,it is sometimesuspectedhat post-editedMT translations
tendto be of inferior quality to purehumantranslationdecausehereis sometemptation
to post-editonly up to thatpoint wherea correct(ratherthangood)translationis realised.
This would meanthatcostbenefitsof MT might have to be setagainstafall in quality of

translation.Therearesereralwaysto dealwith this. Onecoulde.g. usethe quality mea-
suremenscalesiescribedibove (Section9.3.1).1n this casewe would needafine-grained
scale like in the

ALPAC Report,sincethe differencesdbetweerpost-editedT andHT will besmall. But

whatdoesthis quality measuremenneanin practice?Do we have to worry aboutslight

differencesn quality if afterall an‘acceptabletranslationis produced?Maybea better
solutionwould be to askan acceptabilityjudgmentfrom the customer If the customer
noticesa quality decreasevhich worrieshim, thenclearly post-editingguality needgo be

improved. In mostcaseshowever, the experiencedranslator/post-editr is morecritical

towardstranslationquality thanthe customeiis.

In generalit seemsan operationalevaluationconductedoy a userwill be extremely ex-
pensve, requiring12 personmonthsr moreof translatortime. An attractve approachis
to integratethe evaluationprocesdan the normal productionprocessthe only difference
beingthat recordsare kept on the numberof input words, the turnaroundtime andthe
costsin termsof time spentin post-editing. The costof suchan integratedoperational
evaluationis obviously less.After all, if thesystemis really goodthetranslationcostswill
have beenreducedandwill compensatéor someof the costsof the evaluationmethod.
(Ontheotherhand,if thesystemis notanimprovementfor thecompaly, themoney spent
onits evaluationwill belostof course.)

9.5 Summary

The purchaseof an MT systemis in mary casesa costly affair andrequirescarefulcon-

sideration.lt is importantto understandhe organizationaktonsequenceandto be awvare
of the systems capacitiesUnfortunately it is not possibleto drav up a comparisortable
for MT systemson the basisof which MT buyerscould choosetheir system. Although

systemspecificationscan provide us with someuseful information there are too mary

aspectsvhich influencethe performanceof MT that cannotbe includedin sucha table.
FurthermoreMT will performdifferentlyin differenttranslationervironmentsdepending
mainly on the characteof thetypical input texts. Without having the necessarynforma-

tion of the kind of input texts the userhasin mind, it is not possibleto make a reliable
predictionaboutthe costeffectivenesof anMT system.The consequencearethatif we

wantinformationaboutan MT systermwe have to evaluateit, andthatthis evaluationhas
to be specificallyfor the users translationaheeds.

The evaluationstrategjiesdiscussedn this chapterare stratgyiesthat a buyer might want
to pursuewhen consideringthe purchaseof an MT system. Although they will provide
theclientwith a certainamountof usefulinformation,eachmethodhassomedravbacks,
which we have tried to point outin our discussion.
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9.6 Further Reading

Usefuldiscussiorof evaluationmethodscanbefoundin vanSlype(1982),andLehrbeger
andBourbeau(1987). Practicaldiscussiorof mary differentaspectof MT evaluation
canbe foundin King and Falkedal (1990), GuidaandMauri (July 1986), andBalkan
etal. (1991).

A specialissueof the JournalMachine Trandation is dedicatedo issuesof evaluationof
MT (andother NLP) systems.The introductionto the issue,Arnold et al. (in presshb),
givesanoverview of the stateof the issuesinvolved, going into more detail aboutsome
issuegglossedover here.Several of the articleswhich appeatin thisissuereportpractical
experienceof evaluation,andsuggestechniquegfor example,Albisser(in press);Flank
etal. (in press)Jordan(in press)Nealetal. (in press).)

The problemsof focusingevaluationonthe MT engineitself (i.e. apartfrom surrounding
peripheralsparediscussedn Krauwer(in press).

As things stand,evaluatingan MT system(or other NLP system)involves a greatdeal
of humanactivity, in checkingoutput,for example. A methodfor automatingpart of the
evaluationprocesss describedn Shiwen(in press).

Someof theissuesnvolvedin constructiorof testsuitesarediscussedn Arnold etal. (in
pressa),andNerbonneetal. (in press).

In this chapteywe have generallytakenthe users’perspectie. However, evaluationis also
anessentiafor systemdevelopergwho have to beableto guagewhetherandhow much,
their efforts areimproving a system).How evaluationtechniquecanbe appliedso asto
aid developerddiscussedn Minnis (in press).

Oneof the bestexamplesof MT evaluationin termsof rigour wasthatwhich formedthe
basisof the ALPAC reportPierceandCarroll (1966), which we mentionedn Chapterl
(it is normalto be rude aboutthe conclusionsof the ALPAC report, but this shouldnot
reflecton the evaluationon which thereportwasbasedthe evaluationitself wasa model
of careandrigour — it is the interpretationof the resultsfor the potentialof MT which
wasregrettable).

See(Nagao,1986,pageb9) for moredetailedscalesandcriteriafor evaluatingfidelity and
easeof understanding.

As usual,HutchinsandSomerdHutchinsandSomerq1992) containsa usefuldiscussion
of evaluationissuegChapter9).
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