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Abstract
For severalyearswe have beenconductingAccurag BasedEvaluationg ABE) of the JANUS speech-to-speeddT system(Gatesetal.,
1997)which measurejuality andfidelity of translation Recentlywe have begunto designa TaskBasedEvaluationfor JANUS (Thomas,
1999)which measuregoal completion. This paperdescribesvhat we have learnedby comparingthe two typesof evaluation. Both
evaluationg ABE and TBE) wereconductedn a commonsetof userstudiesn the semanticdomainof travel planning.

1. Introduction

For several years we have been conducting Accu-
ragy Based Evaluations(ABE) (Gateset al., 1997) of
the JANUS speech-to-speecamachinetranslationsystem
(Waibel,1996;Levin etal.,). Our ABE focuseonwhether
the meaningof a sourcelanguagesegmentis totally and
accuratelyconveyed in the tamget language,and also in-
cludesa separateneasureof flueng. This type of evalu-
ationwasusefulin the early stagesf systemdevelopment
for trackingour improvementover time. The measurave
usedwaspercentof sentenceshatwereaccuratgwe call
theseaccept abl e) andthe percenthatwerebothaccu-
rateandfluent (we call theseper f ect ). However, when
our systemreached level of coveragethatallowedus be-
gin userstudieswe noticedthattheability of auserto com-
pleteatask(for example,gettinga planereseration) was
higherthanwould be expectedbasedon an ABE. For ex-
ample,the ABE might be around70% acceptablebut the
userscould almostalwayscompletethe task. Recentlywe
have begunto designa TaskBasedEvaluationfor JANUS
(Thomas,1999)which measuregoalcompletion.This pa-
per describeavhatwe have learnedby comparingthe two
typesof evaluation.

2. Design Criteria

Most previous work on TBE hasbeenconductedon
human-machinedialogue (for example (Walker et al.,
1997)). For machinetranslation,we needa TBE thatis
suitablefor two humanseach expressingcommunicatre
goals, but mediatedby a machine. (Our coding scheme
for communicatre goalsis describedbelon.) In particu-
lar, we have to separatdhumanclumsinessanderrorfrom
machineerror, becauseave are not evaluatingthe humans,
but ratherthe translationof what they said. Additionally,
we have to allow for a large and unpredictablenumberof
communicatre goalsin eachdialogue. For example,us-
ing the goal codingschemealescribedelow, the dialogues
we areevaluatingeachcontainover one hundredcommu-
nicative goals. After codingthe communicatre goalsin

a dialogue,we hadto designa scoringfunction thattakes
into accountwhetherthe communicatre goalsultimately
succeedar fail andhow mary timeseachgoalis attempted
beforesucceedingbeingunderstoodby theinterlocutor)or

beingabandoned.

3. TheData

The datausedfor this evaluationcamefrom threeuser
studydialogueghatwereunseerby systemdevelopers.In
eachdialogue,the role of the traveller was played by a
second-timeaiserof our machingranslatiorsystemandthe
role of the travel agentwas playedby one of the system
developers. The traveller wastold to book a trip to Ky-
oto. Inputto the systemwasthrougha headsewith micro-
phone. The agentandtraveller could not seeor heareach
other The only communicatiorwasthroughtheuserinter-
face,whichincludedspeectsynthesiswrittentranslations,
andweb pagesshawving itinerariesandtravel information.
Thereis atotal of 254 utterancedn the threedialogues.

In theseuserstudies,the sourceandtarmget languages
werebothEnglish. Thisdoesconstitutearealtranslationn
thatit goesthroughall of the machinetranslationcompo-
nents: Englishsentenceareparsedo produceinterlingua
representation&eebelav) andthennew Englishsentences
aregeneratedrom theinterlingua.Onecould argue, how-
ever, thattheremay be sometranslationproblemswhich
do not appearin English-to-Englishtranslation. For this
reasonwe conductedan additionalinformal userstudyin
which the travel agentwas speakingGermanandthe trav-
eller wasspeakingenglish. This wasnot ascarefully con-
trolled astheoriginal userstudiesthe two userscouldhear
eachother and the Germanspeakeralso understoodEn-
glish.

4. Coding Schemefor Communicative Goals

Themostdifficultissuein designingour TBE wasdefin-
ing what countsas a communicatre goal. Becausewe
needa definition that allows goalsto be codedwith high



Transcription(1)
Wheke are youtravelling?
IdeallF
Recognizeds WANN REISENSIE
Whenare youtravelling
WannreisenSieab?
whenare youleaving
Whenwill youleare?

GermanParaphrase
EnglishTranslation

Transcription(2)
IdeallF
Recognizeds
EnglishParaphrase
GermanTranslation

MEETING ISN'T IT
Is thatright?
Stimmtdas?
Is thatright?

Transcription(3)
IdeallF
Recognizeds

EnglishParaphrase | will leave Monday

Agent: WOHIN #6f REISENSIE #7f

a:request-inforration+features+triglocation=question)

Client: uhi'm leaving #8f nextmonday#9f
c:give-information+tempaal+dem@rture (time=nextmonday)

Client: i'm leaving #8son monday#9s
c:give-information+tempaoal+dem@rture (time=monday)
I'M LEAVING ON MONDAY

GermanTranslation MeinenAbreiseist anMontag.
My departueis Monday

Transcription(4) Agent: Vonwo #10fnachwo #6f reisenSie? #7f
Fromwheee to whee are youtravelling?

IdeallF

Recognizeds

a:request-inforration+features+trigforigin=questiondestination=question)
VON ROM NACH ROM REISENSIE

FromRometo Romeare youtravelling?

GermanParaphrase

Dasistin Rom. Die Reiseist nachRom.

Thatis in Rome Thetrip is to Rome.

EnglishTranslation

Transcription(6)
IdeallF
Recognizeds
EnglishParaphrase
GermanTranslation

Thatis in Rome.You will betravellingto Rome.

Client: i'm travelling #11sto Heidelbeg #13s
c:give-information+features+trigdestination=heidelbe)
I'M TRAVELLING TO HEIDELBERG

I will bearriving to Heidelbeg.

MeineAnkunftistin Heidelbeg.

My destinationis Heidelbeg.

Figurel: Exampleof a German-Englishlialoguetaggedwith successfuandfailed goals.

inter-coderreliability, we basedthe definition of commu-
nicative goalson our interlinguarepresentationf (Levin

et al., 1998; Levin et al., ). The IF representatiorfor

eachsentencehastwo parts,a domainaction and a list

of aguments. A domain action is an extendedspeech
actwhich includessomedomain-specificonceptsfor ex-

ample,gi ve-i nf ormat i on+avail abi | i t y+room

Theamgumentof thedomainactionsincludemorespecific
conceptssuchastimes, dates,namesflight numbersgtc.

(We areworkingthethedomainof travel planning.)Exam-
plesof IF representationare shovn in Figurel. Evalua-
tion of the coverageof theinterlinguafor thetravel domain
is discussedh (Levin etal., 2000).

Figure 1 shavs a portion of a dialogue betweena
Germanspeakingtravel agentand an English speaking
travel customer For eachutterancewe shaw five things:
(1) a human-generatetlanscriptionof an utteranceanno-
tatedwith our communicatre goal codingscheme;(2) a
human-generatethterlingua representation{3) the out-
put of the JANUS speechrecognizer;(4) a machinegen-
eratedparaphrase-translatidn the sourcelanguage;and
(5) amachine-generatedanslationin the tagetlanguage.
(Human-generate&nglish translationsof Germanare in
italics.)

The codingschemefor communicatre goals,as men-
tioned above, is basedon the IF representation. Each
domain action is countedas a goal and eachargument
is countedas a goal. Goal tags are insertedinto the

human-generatetranscription. Thesetags are marked
by #. Eachtag is accompaniedy a goal numberfol-
lowed by a mark of s or f, indicatingwhetherthe goal
succeededor failed. A goal is codedwith s if the
coderfeelsthatthemachine-generateadanslatiorcorrectly
conveys it, andis codedwith f otherwise. For exam-
ple, the transcriptionfor utterance(1) shows there are
two goals (#6 and #7). Goal #6 is the domain action
request -i nformati on+f eat ures+tri p. Goal#7
is the amument( | ocat i on=questi on). Both goals
arecodedasfailures.

The taggedtranscriptionfor utterance? indicatesthat
the two goalsin this utterancg#8 and#9) both failed, in
this casedueto speechrecognitionerrors. Thesesametwo
goalsarethenrepeatedn utterance3 andboth of themfi-
nally succeed.

In orderto be effective for systemevaluation,our cod-
ing schemehasto supportreasonablyonsistentodingby
humantaggersTo evaluateits effectivenessye conducted
apreliminaryinter-coderagreemenéxperimenton onedi-
aloguewith threedifferentcoders. Resultsindicatedthat
the averagegoal taggingpairwiseagreemenbetweenthe
codersis about79%. The goaltag of a pair of coderswas
consideredo be in agreementf the tag: (1) coveredthe
samepartof the utterance/IF(2) hadthe samesuccess/fail
tag; and(3) hadthe samenew/old goaltype of tag.



| | Agent | Traveller | All |
ABE 58.7% | 44.7% | 51.8%
TBE score 75 .56 .65
TBE success | 82.8% | 64.7% | 73.8%

Tablel: Resultsof Accuragy- andTask-BasedEvaluationsfor English-EnglisiParaphrase

5. The Scoring Function

Our TBE scoringschemeassignseachidentified goal
g; in the dialoguea scores(g;), ranging betweenminus
oneandone. The scores(g;) is determinedaccordingto
theformulabelonr (Thomas1999). Theformulatakesinto
accountwhetherthe goal ultimately succeedsr fails and
thenumberof timesthe goalwasattemptedeforetheuser
finally succeedear gave up. The numberof attemptsis
1
n

denotedy n.
{fu-y

The TBE scorefor a completedialogueis calculatedas
theaverageof thescorepergoal,takenoverall goalsin the
dialogue. The rationalebehindthe scoringformulais the
following:

goalsucceeds
goalfails

s(g:)

¢ A goalthatsucceedsn its first attemptreceves the
maximalscoreof one.Goalsthatsucceedfterfurther
attemptsshouldscoreless,with a penaltythatdecays
asafunctionof thenumberof attempts.

e Goalsthat fail shouldbe penalizedmore as a func-
tion of thenumberof attemptssincethenumberof at-
temptscanbeindicative of theimportanceof thegoal.
Thus,a goalthatwasattemptedonceandabandoned
receves a scoreof zero, while a goal attempteden
failed times and then abandonedeceves a scoreof
—0.9. Thepenaltydecaysasafunctionof thenumber
of attempts.

Our explicit goalin the designof the scoringfunction
wasto comeup with a function thatin fact followed the
above rationale. Our formulais only one of a variety of
functionswhich would have the above desiredproperties.
We do not associat@reatsignificanceto the specificfunc-
tion chosen but ratherto thedesiredpropertieshemseles.
While differentfunctionswould resultin differentabsolute
scoredor individualgoalsaswell ascompletedialoguesit
is therelative scoreof differentdialogueghatis ultimately
of greaterinterestin a TBE.

6. Results

Table 1 shaws theresultsof the ABE and TBE on En-
glishto Englishtranslation.Therewerefour humancoders.
The ABE scoreis the percentof utterancesvhosetransla-
tions presered the original meaning. The TBE scorewas
computedby the formula abore, taking into accountsuc-
cess/failureof goalsin additionto the numberof attempts

for eachgoal. Therow labeledTBE successhavs the per
centageof goalsthat ultimately succeededout of a total
of approximately460 goalsin threedialogues).Eachrow
breaksdown into a scorefor the agent(who wasan expe-
rienceduser),a scorefor thetraveller (a second-timeiser),
andanoverall scorefor agentandtraveller.

The resultsfor the lesscontrolledEnglish-Germarex-
perimentare as follows. In one dialoguecodedby one
coder therewere 102 goalsand a total of 133 attempts.
83% of thegoalsultimately succeededT he scorereturned
by our scoringfunctionis .73. The ABE shaved 63%ac-
ceptabldaranslations.

7. Discussion and Lessons L earned

Therearea few thingsto noticeaboutTable1. For ex-
ample, the usersplaying the travel agentrole have more
successn both ABE andTBE thanusersplayingthetrav-
eller role. Thisis becausdhe pretendtravel agentswere
systendevelopersandthetravellersweresecondime users
of our machinetranslatiorsystem.

AnothernotablepointaboutTable1 is thattasksuccess
(73.8%)is higherthantranslationaccurag (51.8%). This
confirmsthe needfor TBE in additionto ABE. The rea-
sonfor tasksucces$einghigherthantranslatioraccurag
is that both experiencedandinexperiencedisersaccepted
somebadtranslationsaslong asthey canbe understoodn
contt. For example,in the contet of the questionHow
mud doesit cost? userswill acceptheanswerl28hours

The percentof tasksuccesshowever, doesnot provide
ameasureof userfrustration(Walkeretal., 1997). Thisis
why we formulatedthe TBE scoringfunctionto takeinto
accountsuccess/failuref goalsaswell asthe numberof
attemptsat eachgoal. (In future work, we will give some
thoughtto makingthe TBE score(on a minusoneto one
scale)more comparabldo the ABE score(expressedasa
percentage).)n sum,we find threekinds of measuresise-
ful — ameasureof quality andfidelity, a measureof goal
success/failuregnda measuref usereffort combinedwith
success/failure.

We will closeby giving someexamplesthat illustrate
a peculiarity in our coding scheme: the utterancetwo
is associatedwvith the IF gi ve-i nf or mati on+num
eral (numeral =2), which hasa domain action and
an agument. Therefore,it countsas two communica-
tive goals. A slightly differentproblemis that the phrase
You'll be returningin You'll be returning on the twenty
first countsastwo goalsgi ve- i nf or mat i on+r eser -
vati on+t enpor al +t ransportati on andtri p-
-type=return. Similarly, is cheaperin The bus is



cheaper counts as gi ve-i nf or mati on+pri ce and
price=cheaperand With a Mastercard in the context of
Howwill youbepaying?countsasgi vei nf or mat i on-
+paynent andnet hod=mast er car d.
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