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Abstract

In this paperwe describea setof experimentsaiming at
building and evaluatinga new phrasingmodulefor European
Portuguesdext-to-SpeectSynthesisusing Classificationand
RegressionTree(CART) technique®n hand-labeledexts. Us-
ing the assessmertriteria of matchingboundarypredictions
againstreferencexampleof phrasedsentenceghebestsolu-
tion foundupto now achievesanoverall performancef 91.9%,
with 86.3%o0f breakscorrectlyassigne@nd4.3%of falseinser
tions. Althoughin absolutetermssuchscoresmay be consid-
eredsurprisinglygood consideringthe size of the training set,
thetotal numberof exactmatchesat the sentencdevel is much
lower. This suggesteé moreformal experimentto testthe ac-
ceptabilityof the predictedphrasingin the judgmentof human
evaluators. The experimentinvolved 90 participantsthat were
asledto gradeboththepredictedandreferencephrasingandto
alsoexpresgheiropiniononwhereshouldthebreakseplaced.
Theresultsshavedthat,asexpectedthereis alarge variability
amongthe subjectsn the acceptancef a specificpartitioning.
However the performanceof the automaticassignmenproce-
dureis betterratedby humanevaluators.

1. Introduction

Linguistictheorypositsa hierarchyof nestechrosodicphrasing
levels above the word, which aredomainsfor sandhirulesand
manifestthemseles moreor lessdirectly in the speechsignal
in termsof FO, durationpatternsocationof pausesetc. (e.g.
(1], 2], (3], [4], [3]. [6D).

Although the numberand designationof phrasinglevels
differ from authorto authoranddifferenthypothesishave been
presentectoncerningthe numberof levels neededo account
for tonal as well as durational patterns,thereis a common
agreementhatprosodicstructuresarenot fully congruentwith
syntacticones. They are generallyflatter and cannotbe pre-
dicted using syntacticinformation only: semanticsand dis-
coursestructure,as well as rhythmic constraints,do play an
importantrole [7].

Previousattemptshave beendone,usingmoreor lesselab-
oratedparsingstratgies,to incorporatesuchtypesof informa-
tionin TTS-system$8]. Mary rule-basedr statisticallybased
TTS-systemshowever, achieved satisactoryresultswith much
simplerphrasingalgorithms(e.g.[9], [10], [11], [12]).

In orderto build a phrasingmodulefor a new versionof
the DIXI system[13] in the festival framework, we closelyfol-
lowed [12]. In theline of [10] and[11] work, Classification
and RegressionTree (CART) techniqueq14] were usedand
all the experimentsvereperformedon hand-annotatetixt and
not on hand-labeledecordedspeech.As shavn in [11], text-
basedmethodsconsiderablyspeedup the processof building

new phrasingnodulesor updatingexisting ones,andtheresult-
ing decisiontreesmay reachequivalentor evenslightly higher
cross-alidationscores.

Modelsbasedon self-learningprocedurehave somewell-
known advantagesver rule-basednes.They canbeeasilyre-
trainedandtestedasmoreandmoreannotategpeechmaterials
becomeavailableor its quality is improved. They maybe used
alsoasanefficientmethodto determinewvhich variablesarelin-
guistically meaningfulandwhichis their relative weight. They
arethusparticularlyusefulin the caseof languagesik e Euro-
peanPortuguesefor which large annotatedspeechcorporaare
still underconstructionand neitherthe mostrelevant features
for the marking of differentprosodiceventsnor the waysthey
areinterrelatedwith eachotherarewell known. In this sense,
amongtheavailableself-learningoroceduresCART techniques
appearasthe mostnaturalchoice,sincethe resultingtreesare
easierto readandcanbe manuallymodified.

2. Data and methods

In all the experimentsdescribedbelow, a selectionof 35 writ-
tentexts wasused,covering a variety of genres:excerptsfrom
schooltextbooks,novels, pressarticlesandinterviews, letters,
cooking recipes, traditional rimes and popular jokes. These
werecollectedin the scopeof anotherCLUL's projectto exem-
plify the heterogeneityf languagausesfor teachingpurposes.
This heterogeneitys a desirablefeaturefor the developmentof
a TTS-systensupposedo dealwith unrestrictedext. An ad-
ditional reasorconcerninguture work motivated,however, the
currentselection. All the texts werereadby two professional
speakrs(amail andafemale)andrecordedwith the samepro-
tocol usedfor otherspeecttorporacollectedby the group.

Two of the authors both EuropearPortugues€EP) native
speakrs,hand-labeledhalf of the selectednritten materialsfor
prosodichoundariesandchecledtheotherhalf. Threetypesof
junctureswere consideredyhich roughly correspondo ToBI
[15] levels 1, 3 and4 (no break,minor breakandmajor break,
respectiely). Breakswere assignedayingattentionto punc-
tuationandin accordancéo whatthe annotatordelievedto be
appropriaténtonationalboundarylocationsin a slow but fluent
andsmoothoral reading. Sincewe currentlywantedto predict
only if thereis or not a breakat a givenboundarylevels 3 and
4 werecollapsednto asinglecategory.

The working corpushas 11167 word boundaries,3037
(27%) of which weremarked hasbreaks.This portioninggave
a phraselength distribution plottedin figure 1 with an aver
agelength of 3.8 words per phrase. The part-of-speechags
werealsoannotatedaswell asotherkinds of information(sen-
tencelengthin wordsanddifferenttypesof distancefrom the
boundaryto previous andfollowing punctuationmarks). Dis-
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Figurel: Distribution of phrasdengthsin thereferencedata.

tancemeasuresvereautomaticallyextractedfrom raw text and
POStagswere obtainedwith palarroso,an EP morphological
analyzerdevelopedby INESC,whoseoutputhasbeenchecled
for ambiguitiesandmanuallycorrected.

For statisticalmodeling, we usedthe Edinturgh Speech
Tools versionof CART procedures.Its output can easily be
usedin thefestival framewvork in which the new versionof the
DIXI system[13] is currentlybeingdeveloped.

As mostthe phrasingmethodsconsideredn the following
experimentswere also testedfor Englishby [12], we employ
the sameperformanceneasuresisedin thatwork.

Giventhelimited sizeof the corpus this wasrandomlydi-
videdin orderto allow for five-fold cross-walidation estimates
using 80% of the datafor training andthe remaining20% for
testing.

3. Experimentsand Results

All the experimentsdescribedin the following paragraphs
aimedat building andtestingthe performanceof somecurrent
phrasingmethodson EuropearPortugueselata. They all rely
on informationthat canbe directly extractedfrom text andac-
countfor a progressiorin compleity mostuseful during the
processof developmentof TTS-systemsfor new languages.
They canbeusedat differentstagesandin accordancevith the
availability of the necessaryinguistic resourcesAs they have
all beentestedor Englishby [12], theresultsof thiswork were
usedasreference.

3.1. Experiment 1. punctuation only

Punctuatiormarksare an importantsourceof prosodicinfor-

mation,indicatingnamelyhow ansentencenustbephrasedin

our referencecorpusthe punctuationmarksaccountfor more
thana half of the total numberof breaks.A systemusingjust
this informationwould have an averageperformanceof 61.1%
of correctbreaksand a total of 89.4% of correctly classified
junctures.Therewerenofalseinsertionsandthe 10.6%o0f error
correspondo afailurein predictingabreakcontemplateéh the
referencecorpus.Theseresultsaresimilar to the onesreported
for English[12]. As oftenpointedout, this errorratemayresult
in realbadperformancesrhensentencearerelatively longand
have little or no punctuation.

3.2. Experiment 2: punctuation plus content/function word
distinction

Another methodwith acceptableesultsreportedfor English
[9], is to inserta breaknot only on punctuatiormarksbut also
afterary contentword followedby a functionword.

Our experimentsshaved that the use of this stratgy in-
creasedonsiderablythe numberof breakscorrectlyplacedbut
with anincreasedate of falseinsertionsand consequentlye-
ducingthenumberof correctlypredictedboundariesThenum-
berof correctbreakschangedrom 61.1%to 85.1%but therate
of falseinsertionsincreasedrom zeroto 16.8%. The rate of
failurein predictinga breakwasreducedrom 10.6%to 4.0%.

Sincethismethodalwaysgroupstogetheisequencesf con-
tentwords, sentencesre often phrasedn unacceptablevays.
The verb, for instance s separatedrom its first complement
everytimeit beginswith afunctionword andis alwaysgrouped
with apreceding\P, endingin anounor anadjectve. Although
in somecasesuchgroupingsmay be consideredcceptabler
even good, mostof the time they correspondothto rhythmic
andsyntacticallyill structures.

3.3. Experiment 3: Punctuation plus part-of-speech infor-
mation.

The next stepwasto considerthe part-of-speecifPOS)infor-
mation wheretwo questionshad to be answered:hov mary
differenttagsshouldwe consider?andhowv mary wordsshould
beincludedin theanalysiswindow? Thosevariablesneededo
beinvestigatecandoptimized.In orderto do so,theoriginal set
of 260tagsproducedy palarrosowasreducedo 42 by remov-
ing all nominalandverbalinflexion marks.Severalexploratory
experimentswvere conductedn orderto have aninsighton the
behaior of this variables. The window size was varied from
3 to 5 wordsandtwo setsof tagswereused,onewith 36 cat-
egoriesandthe otherwith 11. The bestresultswere obtained
with 36 categoriesandwith thelongestwindow.

In theseexploratoryexperimentst wasalsotakeninto ac-
count the distancemeasures:the numberof words from the
boundaryto previousandfollowing punctuatiormarks.There-
sultsshavedthatthefinal treealmostdid nottake thismeasures
into consideration.The major decisionfactorwasthe location
of the punctuationmarksand the POStagsof the words. In
thefollowing experimentghedistancaneasureserenolonger
used.

After the exploratoryexperimentswe tried to optimizethe
tag setusinga greedy-typealgorithm. The initial 42 different
labelswere reducedto 41 by memging two tagsinto one. A
CART wasthantrainedandtestedon theresultingdataandthe
performancavasrecorded We thanrepeatedhe procedureor
all otherpossiblecombinationf two labelsin the original set.
The combinationproducingthe bestresultin termsof correctly
placedbreakswas selectedfor the next stepof the algorithm.
Theprocedurevasstoppedvhenthetag setreacheda sizeof 4
labels.

In figure 2 the bestrateof correctlyplacedbreakss plotted
for eachtag setsize. Giventheseresultsa tag setof 12 labels
wasselectedwith 86.3%of correctlyplacedbreaks,91.9%of
correctlypredicteduncturesand4.3%of falseinsertiong3.8%
of missingbreaks).

4. Evaluation

Sofar, we have evaluatedthe performanceof a systemfor au-
tomaticphrasingby matchingits resultswith the referencdest
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Figure 2: Bestrate of correctly placedbreaksand the corre-
spondingpercentagef correcfuncturesandno-breakgor each
tagsetsize.

set. This measureanbe deceptve: the automaticallyassigned
boundariesanbe differentfrom the referencebut still accept-
able.

An evaluationproceduraevasdevelopedto assestheability
of theautomaticsystemnto locateprosodicbreaksandalsoto get
someideasof how agroupof native speakrsevaluategossible
partitionsof a sentence.Given the expectedvariability of the
possiblephrasingsthe evaluation procedurewas designedin
sucha way thata significantnumberof evaluatorscould easily
be recruited. The questionnairavas restrictedto take around
half anhourandto be carriedover the Internet.

4.1. Evaluation Tool

Theevaluationtool developedfor thistestrequireghattheeval-
uatorhasaninternetaccesandawebbrowsersuchasNetscape
or InternetExplorer The tool runson an HTTP (“HyperText
TransferProtocol”) sener andusesthe “CommonGatavay In-
terface”(CGI) to generatdormsfor the evaluatorto fill.

The evaluatorswere recruitedby e-mail announcingthe
URL (Uniform Resourcé.ocator)addres®f thetest. Thesnav
ball recruiting was also attemptedby askingthe evaluatorsto
spreadhe addres®f thetest.

Thetestdesignhadthreemainobjecties:

1. To evaluatethe acceptabilityof the prosodicbreaksas-
signedby the automaticsystem.

2. Toevaluatetheopinionof theevaluatorsonthereference
phrasingusedfor trainingthe automaticsystem.

3. Toevaluatethevariability of theevaluatorsn thetaskof
segmentinga sentencen a limited numberof prosodic
phrases.

The two first objectves can be reachedwith sametest,
wherethe evaluatoris asled to rate a sentencephrasing. The
sentencetext is marked with the locations of the prosodic
breaksfor example:

Na Madeira/
aguaceiros.

(In Madeira/ it will rain/
heavy showers.)

Fortherating,ascaleof threevalueswaschoserandit was
presentedo the evaluatorsin thefollowing form:

haver a chuva/ passando a

followed by

G: Good,| couldreadit thisway

taskO | taskl | task2
setOr | setlr | set2r
setla | set2a | setOa
set2m | setOm| setlm

task3 | task4 | taskb5
set3r | setdr | setbr

setda | setba | set3a
setbm | set3m| setdm

task6 | task7 | task8
setér | set7r | set8r
set7a | set8a | setba
set8m | setébm| set7m

Table 1: Eachevaluators taskincluded 3 setsof 10 phrases
for the evaluationof the automaticphrasing(a), the reference
phrasing(r) andto markprosodicboundariegm).

A: Acceptable,| would not readit this way but it could be a
possiblereading.

U: Unacceptableit doesnot seemto be a naturalreadingof
thesentence.

To carry throughthe third objective, the sentencavaspre-
sentedto the evaluatorwith buttonsbetweenthe words. The
evaluatorwasasledto placebreakswherehebelievedto bean
appropriatdocation. An informal testshaved that the evalu-
atorshaddifferentsensitvity to the breaklevel: somemarked
only the major breakswhile othersproduceda larger number
of phrases.To solwe this problemthe evaluatorswere forced
to mark a numberof breaksin a specifiedrange,betweenthe
numberof breaksof theautomaticandreferencephrasing.This
first solution was found too restrictve becausén somecases
both phrasingshadthe samenumberof breaks.Thefinal solu-
tion wasto allow onebreaklessthanthe previously calculated
minimum.

Thefirst testsshaved that the evaluationof eachsentence
took oneminuteon average which limited the numberof sen-
tencesper evaluatorto 30. Sincewe neededd0 sentencesn
thetest,a strateyy hadto be devisedto allocateeachevaluator
sentencesThe sentencesverefirst randomlysplit into 9 sets
of 10 sentenceg¢setOset8). To accomplishthe threeintended
experiences3 versionsof eachphrasevereproduced:onewith
the breakmarksproducecby the automaticsystem(a), another
one with the referencephrasing(r) and anotherone with just
the sentenceext to be marked by the evaluator(m). These270
sentencewerethandistributedby 9 tasksof 30 phrase®achin
accordancavith table1l. The sentencesf eachtaskwereran-
domly orderedo preventtheevaluatorto identify theautomatic
andreferencephrasing.

4.2. Test Sentences

The 90 sentencesisedin the evaluationwere selectfrom the
thefull corpus,onein every five sentencesyut restrictedto be
longerthan7 words. The sentencéengthrangeto a maximum
65 words, with an averagesize of 19 words. The reference
phrasingof this sethad between2 and 16 prosodicbreaksin
eachsentencancluding the final break. In this set,eachsen-
tencehad,in average 4 phrases.



4.3. Test Description

The testwas carried out betweenMarch 27th and April 3rd,
2001. The evaluatorswereasled to participatethroughe-mail
messagesentto researchersf ourlaboratoriegINESC-ID and
CLUL), to Professorsindstudentf our Universities(IST and
FLUL) aswell asto somepersonakontacts.

Eachevaluatorhadto selectausernameandwasthenasled
for his full name.After theidentificationprocedurepneof the
nine taskswasassignedo him. Thereafterit was possiblefor
the evaluatorto stopthetestat any momentandcontinuelater,
by giving hisusername.

The 30 sentence®f the test were presentedn separate
pagesfor the evaluatorto performthe requiredtask. He then
had to submit his answerto receve anothersentence. After
submissionthe answercould not be changed. The evaluator
wasasledto gradethe phrasingof 20 sentenceasGood, Ac-
ceptableor UnacceptableFor the 10 remainingsentenceshe
evaluatorhadto mark the location of the prosodicbreaksthat
hewould introducein aslow but fluentreading.

After April 3rd,theevaluatorscouldvisit thesameURL of
thetestto comparetheiranswersvith thosegivenby othereval-
uators.Thegoalwasto shav themthattherewasno “right” an-
swerandthustheimportanceof alargenumberof participants.
We hopethatthis will increaseheir willingnessto beinvolved
in futuretests.

We recevedatotal of 105 evaluatorregistrations of which
91 completedthe test. So, eachtaskwascarriedthroughby at
least10 differentevaluators.

4.4, Evaluation at the Sentence L evel

The resultsof the automaticphrasingperformancepreviously
presentedaccountedor the numberof boundariesorrectlyor
incorrectlylocated. The selectedevaluationmethodallows us
to study the performanceof the systemat the sentencdevel.
The performanceesultscomputedhis way aremoredemand-
ing for longersentencebecausea singlephraseboundaryin an
unacceptabl@laceis enoughto make the sentencainaccept-
able,evenif the remainingboundariesare acceptable This is
clearly shawvn by the fact thatin the 90 sentence®f this test
only 20 have the samephrasingas the referencepartitioning:
with this criteriawe would have only 22% of correctphrasing.
However, the fact of that the automaticphrasingdiffers from
referencephrasingdoesnot meanthatit is unacceptable.

4.4.1. Evaluatos variability

As expected,the subjectvity of the phrasingevaluation pro-

ducedlarge differencesin the evaluators judgments. For the
20 sentencesvith identicalautomaticand referencephrasing,
we have for eachsentencehe judgmentof 20 evaluatorsand
the resultsare presentedn table2. For instance for the sen-
tence443,11 evaluatorsconsideredhephrasingasgood,while

4 found it unacceptabléut 18 of the 20 evaluatorsmadethat
samephrasingwhenasled to insertbreaksin that sentencelt

is alsonoticeablethatthe longersentencesave a largerunac-
ceptabilityratio.

Using thesefindings, it wasdecidedthat a phrasingcould
only beratedasunacceptablé morethanhalf of theevaluators
consideredt assuch. Using the samecriteria, it canonly be
consideredh goodphrasingf it wasclassifiedassuchby more
than50% of the evaluators.

Anotherreasonfor the variability of the judgmentsis the
large numberof possiblephrasingsfor long sentences.The

sentence evaluation

id length | Agree Good Accept. Unaccept.

8 11 90% 85% 10% 5%
18 11 90% 40% 40% 20%
43 19 0% 55% 40% 5%
53 30 0% 30% 40% 30%
103 23 40% 40% 45% 15%
118 8 70% 80% 30% 5%
133 13 50% 85% 10% 5%
173 8 90% 85% 5% 10%
323 23 10% 55% 30% 15%
378 17 10% 40% 45% 15%
383 31 10%  30% 35% 35%
418 9 80% 95% 5% 0%
438 12 80%  90% 10% 0%
443 11 90% 55% 25% 20%
458 16 80% 80% 10% 10%
473 9 90% 80% 20% 0%
488 9 80% 75% 25% 0%
538 11 100% 80% 20% 0%
543 16 60% 100% 0% 0%
548 34 0% 20% 35% 45%

Table2: The evaluationresultsof the 20 sentence$or which
theautomatighrasingmatchedhereference.

number of possiblebreak locationstendsto grov with the
length of the sentence.Figure 3 shawvs the histogramof the
averagenumberof phrasingpatternsassignedy the evaluators
for thesamesentencasa functionof thenumberof words. For
sentenceongerthan 29 words, the 10 evaluatorsmade6 or
moredifferentphrasingpatterns.

An interestingresultof thetestis to comparethe phrasing
patternsassignedoy the test subjectswith the automaticand
referencephrasing.Table3 shaws the percentagef agreement
in the phrasingperformedby the testsubjectsandthe evalua-
tion of thatphrasing.Evenwhen90% of the evaluatorsagreed
on a phrasing,10% found it unacceptableThis confirmsthe
requiremenbf a majority of morethan50%to find a sentence
phrasingunacceptable.

Phrasing Evaluation
Agreement| Good | Accept. | Unaccept.

100% 80% 20% 0%

90% 71% 19% 10%
80% 80% 17% 3%

70% 67% 23% 10%
60% 73% 15% 12%
50% 68% 17% 15%
40% 54% 30% 16%
30% 38% 38% 23%
20% 43% 26% 31%
10% 36% 39% 25%

Table3: Percentagef evaluatorghatagreednthesamephras-
ing andthe gradingof that phrasing. Even when 90% of the
evaluatorsagreedon a phrasing,10%foundit unacceptable.
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4.4.2. Automaticphrasingresults

Usingthecriteriathatwe have justdefined theevaluatorsound
that the automaticphrasingof 20 of the 90 (22%) sentences
were unacceptable Theseincludesthe two longestsentences
andasentencéhattheevaluatorsconsideredinacceptableven
in thereferencehrasing.Of theremainingsentences0 (44%)
wereconsideredo have an acceptablghrasingand 30 (33%)
agoodone.As referencejt canbe pointedout thatfor 40 sen-
tenceq44%)therewasatleastoneevaluatorthatperformedhe
samephrasingof the sentencasthe automatigproceduredid.

4.4.3. Refeencephrasingresults

Applying the samecriteriato thejudgmentmadeby the evalua-
torsonthereferencephrasingthephrasingof 6 (7%) sentences
wasconsideredinacceptable31 (34%)goodand53 (59%)ac-
ceptableln thiscasethenumberof sentencefor which atleast
oneevaluatormadethe samephrasingwventup to 50 (56%).

4.5. Break Level Results

Accordingto [16]: "Therearemary reasonabl@lacesto pause
in long sentencehut few whereit is critical notto pause”.That
is, the errorsin the assignmenbf prosodichreakscannotbe

found only by matchingthe breaksin the referencephrasing,
thereare surely otheracceptabldocations. The problemis to

find the breaksthatwere assignedo placeswhereit is critical

notto pause.

We would addto the previous statementhattherearealso
placeswhereit is almostmandatoryto pauself aphraseébound-
ary is missingat thatlocationthe phrasingcanbecomeunnatu-
ral.

Usingthesebasicprinciples theevaluationwasmadeusing
3 performanceneasures:

correct break: at leastone evaluator placeda break at that
sameocation;

falseinsertion: noneof the evaluatorsplaceda breakat that
samelocation;

missing break: thereshouldbeabreakatthatlocationbecause
morethan2/3 of theevaluatorsagreednbreakingthere.

The evaluationresultsgave thatin the 1715word bound-
ariesof the 90 sentencesthe automaticsysteminserted389
breaks(22,7%)giving an averagephraselength of 4.4 words.

Errors Falselnsertions BoundaryDeletion
automatic| reference| automatic| reference
0 74% 84% 69% 94%
1 22% 14% 29% 6%
2 3% 1% 2% 0%

Table4: Averageboundaryerrorsin sentences.

Thereferencephrasinglocated448breaks(26,1%)with anav-
eragdengthof 3.8wordsperphrasewhile theevaluatorsintro-
ducedon average370 breaks(21,6%)with an averagephrase
lengthof 4.6 words.

Of the 389 breaksassignedby the automaticsystem, 26
(6.7%) were consideredfalse insertionsbecausenone of the
evaluatorsplacedaphrasebreakatthoselocations.Ontheother
hand,the systemfailed to placea breakin 30 locationswhere
morethan2/3 of theevaluatorsagreed Consideringall possible
breaklocationsthe systemassignedL.5% of incorrectbreaks
andfailedto introducel.7%.

Performinga similar analysison thereferencehrasing 15
(3.3%) breakswereconsideredvrongand5 breakswere miss-
ing. Consideringall possiblelocationsfor the breaksthe eval-
uatorsdid notagreeon 0.9%of the assignedreaksandwould
have addedmore0.3%of breaks.

Of the 20 phrasesonsideredinacceptabldy the evalua-
tors,8 weredueto missingbreaksg incorrectlyassignedbreaks
andtheremainingb for bothreasons.

Table4 shavs the numberof sentencesvithout falseinser
tions anddeletionsandwith 1 or 2 errorsdueto badly located
or missingbreaks.

5. Conclusions

We have describedh setof experimentdor building andevalu-
atinga new phrasingmodulefor EuropearPortuguesen hand
annotatedext andusingCART techniques.

Resultsconfirmthe efficiengy of this procedurédor acquir
ing phrasingulesfor anew languagendfor testingtherelative
weightof differentvariables.They comparewell with theones
obtainedfor English by [12] which also usedinformation di-
rectly obtainedfrom text but on amuchlargerdataset.

To validateour resultsan evaluationwas performedusing
the judgmentof humanevaluators. We have also asled the
subjectsto performthemselesthe task of assigningprosodic
breaks.

One of the difficulties on the analysisof the resultswas
to dealwith the large variability amongthe evaluators. Crite-
ria hadto be definedto summarizethe resultsof the different
evaluators:a majority of opinionshadto be expressedor the
judgmentto beaccepted.

Thefull analysisof theresultsis notyetcompletecbut they
clearlyshav thatautomaticassignmentf prosodicbreaksper
formsmuchbetterin thejudgmentof thehumanevaluatorghan
predictecby thecomparisatiomwith thereferencephrasing.For
sentencdevel results,only 22% of the sentencesnatchedthe
referencehrasingout theevaluatorsfoundthat78%of thesen-
tencesvereacceptable.

Whenanalyzingatthebreaklevel theresultsalsoshawv dif-
ferencesbetweenthe performanceusing the referencebreaks
andthoseassignedy the evaluators.In thefirst casewe found
4.3% of falsebreakassignmenand 1.5% in the secondcase.
Regardingthe missingbreaks the systemmissed3.8% breaks



when comparedwith the referencecorpus, but only 1.7% if
comparedvith the phrasingperformedby the subjects.

As future work we plan to analyzethe resultssystemfor
morethan one phrasinglevel. This way we will try to verify
if the evaluatorswere more consistentin assigningthe major
breaks.
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