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Abstract

Nonverbalfeaturesofspontaneousspeechareimportantinhumandialogue・Andtranscrip-

tionofdialogueincludingtheparalanguageisausefultechniquefbranalysisofthedialogues・
But,theparalinguisticfeaturesaretranscribedbytranscriber，ssubjectivenow、Somefea-

turesaremeasurableasconcreteacousticalfeatures・Wemademeasurementofthespeech

ratethroughspectrogramtransfOrmationofthewaveenvelopeandautomaticestimationof

suchfeaturesishelpfUlintranscribingthedialoguesJnthispaper，ｗｅｅｘａｍｉｎｅａｎａｕｔｏｍａｔｉｃ

ｍｅｔｈｏｄｏｆｓｐeechrateestimationanｄstudiedconsistencyofdescriptionsbetweendifIerent
transcribers．

ｌｌｎｔｒｏｄｕｃｔｉｏｎ

Nonverbalcommunicationsplayanimportantroleinhumandialoguewhereparticipants

usenaturalspeechsocalledspontaneousspeech、ThatnonverbalinfOrmationincludingthe

vocalizationsandthevoicequalitiesiscalledasthe，'paralanguage，'[1ITherearenumber
ofaspectsofparalanguage、Ｓｏｍｅofthemaresensationalfeatures，ａｎｄdifficulttorealize
measurements、Ｔｈｅothers，however，aremeasurableasconcreteacousticalfeaturessuchas

loudness,pitch，ａｎｄｓｐｅｅｃｈｒａｔｅＨｅｒｅｗｅｄｅｓｃｒｉｂｅｄｈｏｗｔｏｍｅａｓｕｒｅｔｈｅｓｐｅｅｃｈｒａｔｅ・Another

aspectofdialogueresearchisthetranscriptionintotextoftheparalinguisticfeaturessuchas
voiceloudness,tone，ａｎｄspeechrateaswellasutterances、Wemadevariousmeasurements

ofvalidityandconsistencyofdescriptionsbetweendifTerenttranscribers．
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ｚＤｅｆｉｎｉｔｉｏｎｏ盃ＳｐｅｅｃｈＲａｔｅａｎｄＭｅａｓｕｒｅｍｅｎｔＭｅｔｈｏｄ

AmoraisaprosodictermthatisaconjunctionofaconsonantandashortvoweLAmora
isanotherphonemeoraphonemeconjunctionoftheequivalentlengthAmoraconsistsa

structureｏｆ/V/,／vV/,/CV/,/CvV/,/N/,ａｎｄ／Q／(Ｖ:avowel,ｖ:asemivowel,andOa
consonant)JnstudyingJapanesephoneme,ａｍｏｒａｉｓａmorerealisticandconvenientunit
thanthesegmentalphoneme・Ｔｈｅｓｐｅｅｃｈｒａｔｅｉｓｔｈｅｎｕｍｂｅｒｏｆｍｏｒａspersecond

Onetechnicalmeasurementoftherateofspeechisachievablethroughthephoneme

recognition，ｔｈａｔｉｓ，ｔｈｅｐｏｉｎｔｏｆｔｉｍｅｏｆｅａｃｈｐｈｏｎｅｍｅｉｓｍarkedalongthetimelineand
theresultingphoneme(hencethemora)lengthsareaveragedalongsomeintervalsresulting
anumberofmoraspersecond、Thisdefinition，however，ｉｓdifHculttorealizewiththe

automaticspeechrecognitiontechnology，butpossibleonlybyhandlabeling・Thereare
severalpossiblehypothesｅｓｏｆｐｅｒｃｅｐｔｉｏｎｏｆｔｈｅｒａｔｅｏｆｓｐｅｅｃｈＷｅｅｓｔｉｍａｔｅｔｈｅｔｅｍｐｏ

ｗｉｔｈoutidentificationofthephonemea､ddonotexploitspeechrecognition,ｈｅｎｃｅｗｅａｓｓｕｍｅ

ｗｅｃａｎｒｅｃｏｇｎｉｚｅｔｈｅrateofspeechwithoutrecognizingthecontentofspeech・Furthermore
wecanperceiveうfbrexample1theutterancespeeｄfromthenarrowbandfilteredspeecｈ

sound、Thisfactsuggeststhatoursenseofａｔｅｍｐｏｃａｎｂｅｐｅｒｃｅｉｖａｂｌｅｆｒｏｍｔｈｅｅnvelopeof
thewavefbrm、Intheprecedingstudy,therhythmiscorrelatedtotheintervalofthecenter

ofenergybetweenadjacentsyllables[２１
BecauseJapanesehastheCV-syllable-timedfeature,downswingsoftheenvelopeappear

ateveryconsonantsegmeｎｔａｌｍｏｓｔａｔｔｈｅｓａｍｅｉｎｔｅｒｖａＬＡｓｐｅｅchenvelopechangesdynam-

icallyｆｒｏｍａｃｏｎｓｏｎａｎｔｔｏａｖｏｗｅｌａｎｄｔｈｅｎｔothenextconsonantfbrmingthepeaksand

thevalleys・Theintervalsbetweenpeaksandvalleysareexpectedtobeapproximatelyequal

orperiodicbecauseofthesyllable-tilnedfbaturelfthisistrue，thenwecanextractthis

periodicitythroughthefbllowingprocedure:ｔｈｅＤＦＴ(DiscreteFourierTransfbrm)ofthe
Hammingwindowedenvelopepatterｎ．Weemployedwindowsizeaboutonesecondthrough
ourexperiment・Thewindowmcludeslocalpausesandnon-lexicalvoicingduetonon-verbal
orparalinguisticexpressions・

Thespeakingrateisobservedasadominantspectralpeakinafrequencyｄｏｍａｉｎ，where

thespeakingrateisvisualizedinthefrequency-timeplanelikethefbrmanticpatternof
spectrograms・Thefrequencyandthetimearescaleｄｄｏｗｎｗａｒｄｔｏｏｎｅｔｗｏｈｕｎｄｒｅｄｔｈ

ｏｆｔｈｅ８ｋＨｚｓａｍｐlingrateofthenormalspectrogram・Wecouldobservegraygauged
monochｒｏｍｅｐａｔｔｅｍｓｉｎｔｈｅ２０Ｈｚｆｒｅｑｕｅｎｃｙｒegionwithonesecondoftimewindow．

０
０

２
２

０

囚
で
西
Ｈ

+２０

（
Ｕ
（
Ｕ
〈
Ｕ
（
Ｕ
ｎ
Ｖ

十
２
４
．
《
ｂ
〔
□

囚
で
Ｚ
Ｈ
ロ
ロ
コ
臼
Ｈ
ｚ
０
餌
●
Ｚ
０
０
日

ロ
ロ
コ
曰
Ｈ
西
①
宙
●
Ｚ
Ｄ
ｏ
ｑ

4０

5０

BＯ

-１００1００

１０１００１０００ＢＯＯＯ

Ｆｒｅｑｕｅｎｃ９（Ｈｚ）

Figure2：８０ＨｚＦＩＲｌｏｗｐａｓｓｆｉｌｔｅｒ．

００ BＯＯＯ1０００

ＦＦｅｑｕｅｎｃ９（Ｈｚ）

Figurel：２８channelauditory filter．



AcousticAnalysisandnanscriptionofLinguisticandParaIinguisticIneatures 1３

Weemployedthebandpassfilteredｓｐｅｅｃｈwiththeauditorymodelfbrthesourceofthe

speechenvelopeThecharacteristicoftheauditoryfilterissｈｏｗｎｉｎＦｉｇｉｕｒｅＬＩｎｏｒｄｅｒｔｏ
ｏｂｔａｉｎａｎｅｎｖｅｌｏｐｅｏｆｔｈｅｓｐｅｅｃｈｗａｖｅｆｂｒｍ，wefirstrectifiedthewavetoobtainahalfLwave，

onwhichthenwelowpass-filteredtoobtainanapproximateenvelope・Wedesignedalow
passfilterofthecｕｔｏｆＩｆｒｅｑｕｅｎｃｙａｔ８０Ｈｚｔｏｋｅｅｐｔｈｅｅnvelopedetailsandtoeliminatehigh
frequencyfluctuationsduetopitchandfOrmantfrequenciesaswelLThisfilterdealsabout

tentimesoftheaveragerateofspontaneousｓｐｅｅｃｈ，８ｍｏｒａｐｅｒｓecond・Thecharacteristic

ofthelowpassfｉｌｔｅｒｉｓｓｈｏｗｎｉｎＦｉｇｕｒｅ２・Ｉｎｂｏｔｈｔｈｅｓｐｅｅｃｈｗａｖｅｓｏｆｂａｎｄｐａｓｓfiltered
andfullband）wecouldobserveinthespectrogramofthewaveenvelopesuchconcentrated

spectralenergyaroundthefrequencycorrespondingtothespeechrate．

ＳＳｐｅｅｃｈＲａｔｅＥｓｔｉｍａｔｉｏｎｏｎＳｙｎｔｈesizedWavefbrm

WeexaminedourmethodwithsynthesizedenvelopewavefOrmsasapreliminaryexperiment、

WeusefburenVelopewavesasfbUows・Ａｌｌｏｆｔｈｅｍａｒｅｈａｌｆｗａｖｅｓｉｎｕｓｏｉｄｓｒectifiedtosim-

ulatetheenvelopｅｏｆｖｏｗｅｌｓｅｇｍｅｎｔｓ・Ｔｈｅｈａｌｆｗａｖｅｓａｒｅａｒｒａｎｇｅｄｓｏａｓｔｏｂeproportional

totheinverseofthespeechrateorarrangedalongthecorrespondingｔｏｔｈｅｐｅｒｉｏｄａｓｌｏｎｇ
ａｓ２ｓｅｃｏｎｄ

Ａ：Stationaryperiodwithashortconsonantalgapbetweentheadjacenthalfwaves．

Ｂ：GraduallydecreasingperiodbydecｒｅａｓｉｎｇｔｈｅｇａｐｓｏｆＡ．

Ｃ：StationaryperiodButfrequenciesofahalfwaveincreasegradually,therefbrethegapsincreasegradually．

Ｄ：Adjacenthalfwavesmakeanoverlap、Andtheperiodgraduallydecreases,henceoverlapincreaseswhile

theshapeofhalfwavesinusoidsiskept、

Figure3:Ａ～DshowtheseenvelopesandFigure4:Ａ～DshowthespectrogramslnFigure
4,wecouldobserveadarkbarcorresponｄｓｔｏｔｈｅｓｐｅechrate、FromFigure3andFigure4，

thismethodcouldcatchwiderangesofperiodicity，therefbrethiswillestimatespeechrates
basedontheintervalsbetweenpeaksoftheenVelope・Theresultwasindependentofthe

dutyratioofthehalfwavesinusoid，ｉｅ.，ｔｈｅｐｅａｋａｎｄｔｈｅｄｉｐｒａｔｉｏ、

Ｉｎｔｈｅｅｎｄｏｆｔｈｉｓpreliminaryexperiment，ｗｅｕｓｅａｓｙｎｔｈｅｓｉｚｅｄｗａｖｅｂａｓｅｄｏｎｔｈe

JapaneseIhythmrule[2]EnvelopeandspectrogramareinFigure5and6Figure7showS
manuallycalculatedspeechrateofFigure5、Thespectrogramofitshowsamorecomplicated
texturethanthesimpletestsignalsinFigure3and4．

４ＳｐｅｅｃｈＲａｔｅＥｓｔｉｍａｔｉｏｎｏｎＲｅａｌＤｉａｌｏｇｕｅｓ

ThenweexaminedrealdialoguespeechestakenfromTVprograms・Thetestsethasl3

utterances・Sevenutteranceswerespokenbyamalespeaker，sixutteranceswerespoken

byafemalespeaker・Thesamplingfrequencyis8000Hzandthedurationsarethreeto

sevensecondｓＴｈｅｒｅａｌｓｐｅｅｃｈｒａｔｅｓｏｆｔｈｅｔｅｓｔｓｅtaremeasuredbyhandlabelingof

individualphonemes、ContentsofthetestsetutterancesａｒｅｏｎＴａｂｌｅＬＡｎｄａｎｏｖｅｒｖｉｅｗ

ｏｆａｕｔｏmaticestimationprocessisshowniｎＦｉｇｕｒｅ８・Werectifiedthewavetoobtaina

halfLwaveatfirst(b)．Then,welowpass-filteredtoobtainanapproximateenvelope(c)．At
last,ｗｅcomputeDFTsofextractedenvelope(d)．

Weemployedthebandpassfilteredspeechwiththeauditorymodelfbrthesourceofthe

speechenvelope・CutofTfrequencyofthelowpassfilｔｅｒｉｓ４０Ｈｚ．
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AcousticAna1ysisandnanscliptionofLinguMcandParalinguisticI71eatures 1５

Ｔａｂｌｅｌ：Utterancesofthetestset．

Table2：MeasurementsofutterancesinTablel．

）ＦｒｌｃｏｍＤｕｔｅｃ

Ａ:duration，Ｂ:phonemes，Ｃ:moras，Ｄ:dipsdetected，

E=B-D:difTerence,Ｆ＝|Ｅ|/Ｂ×100:errors[%],Ｇ＝Ｃ／Ａ:globalspeechrateinmora/sec，
ｍａｎｕａｌｃｏｍｐｕｔｅｄ:manuallyestimatedspeechrate，

ＤＦＴｃｏｍｐｕｔｅｄ:computationallyestimatedspeechrate，

head:ｓｐｅｅｃｈｒａｔｅｉｎｂｅｇｉｎｎｉｎｇｌｓｅｃ.，ｍｉｄ:speechrateiｎｔｈｅｍｉｄｄｌｅｌｓｅｃ.，

tail:ｓｐｅｅｃｈｒａｔｅｉｎｌｓｅｃａｔｔｈｅｅｎｄ１
*:standarddeviatiOnofdifTerences．
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ＷｅｃｏｍｐｕｔｅｄＤＦＴｓｏｆｔｈｅｅｎｖｅｌｏｐｅｓｔｏfindthefrequencyofpeakenergyasanestimated

speechratewithonesecondhammingwindow．

Ｔｈｅｓｐｅｅｃｈｒａｔｅｃｏｍｐｕｔｅｄａｓｔｈｅｍｏｒａpersecondfluctuatesduetoparalinguisticfea-
tures，Thespeechrateestimatedastheinverseofperiodbetweenthecenterofpowerofthe

adjacentvowelsisdependentofpausesandnonlexicalitemsinthedialogue､Wecompared

thelocalspeechratebyhandlabelingandcomputing．

Table2showsmanuallyestimatedspeechratesandcomputedspeechratesaround，，head，，，
"middle”ａｎｄ，，tail，，ｏｆdata、ThelnanualestimationandtheDFTestimationcorrelatedwith

Coefficient0.55．Figure9showsthiscorrelation．

ＦｉｇｕｒｅｌＯａｎｄｌｌａｒｅｅｎｖｅｌｏｐｅｓａｎｄｓｐectrogramsoftherealspeechtakenｆｒｏｍＴａｂｌｅ

ＬＷｅｃａｎｓｅｅｔｒａｃｅｓｏｆｃｏｎｔinuouschangesofspeechrateinthespectrograms，however1

thetracesarenotuniquefbreachspectrogramduetoaliasingoftheharmoniccomponents・

ThespectrogramsshowmorecomplicatedtexｔｕｒｅｔｈａｎｔｈｅｔｅｓｔｓｉｇｎａｌｓｉｎＦｉｇｕｒｅ４，ａｎｄlook

similartoFigure6．
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Figure9：CorrelationbetweenmanualandDFTcomputedspeechrates．

Itwasdifliculttorecognizethespeechrateasauniquedarkbarpattem．

Figurel2showsspectrogramsofauditoryfilteredresults・Somechannelsareshowbetter
resultthanthenon-filteredone．
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S1nter-transcribｅｒｓｃｏｎｓｉｓｔｅｎｃｙｏｆｔｒａｎｓｃｒｉｐｔｉｏｎ

nxtencodeddialogueisausefUlfbrmtoanalyzedialoguephenomena・However,paralinguis-

ticfeaturesareclassifiedbytranscribers，subjective．Ｉnconsistenciesbetweentranscribers，

omissionsandmisleading,areunavoidable・Suchinconsistencyistheproblemfbranalysisof

dialogues・Ｗeestimatedthoseerrorsandinconsistenciesbasedonthecross-checkbetween
transcribers・

Ｗｅｕｓｅａｒｅａｌｓｐｅｅｃｈｄａｔａｔｈａｔｈａｓａｂｏut40seconds，durationsfromaTVprogramof

interviewingbetweenafemaleinterviewerandamaleintervieweelntheprogram，speakers
talkedfreelyeachother・SubjectsheardtherecordeddialogueonSPARCStationlOwith

replayprogramandheadphoneTheprogramcanreplaydesignatedpartbytheuser・

SubjectsusetheHiragana(Japanesesyllableorientedcharacters)totranscribeverbal
soundsandnonverbalsounds，ｅ､９．，laughTheTEInotationstranscribenonverbalfeatures

[3]・SubjectsarefivepeopleTheyattendedtomeetingstolearnaboutthetranscription，
buttheydidn，thaveanypractices，

WeusedthefOllowingfbrmulatoestimateconsistencyrates．

R=鵲ⅢＯＩ%］
Ａ：Numberoftranscriptionitems(Hiraganas,Tags,andEntities)occurredinoneoftranscriptions

B：ＮｕｍｂｅｒoftranscriptionitemsinanothertranscriptiontobecomparedwithA・

ａ：ＮｕｍｂｅｒofmatcheditemsintranscriptionA．

ｂ：ＮｕｍｂｅｒofmatcheditemsintranscriptionB．

（ａ＝ｂ）

６Results

6.1Consistencyofinter-transcribers

Table3showsconsistencyrates・ＩｎＴａｂｌｅ３，，，Char，，meansHiraganafbrverbalsounds，

and，，Tag，，meansnonverbalfeatures，ｉ､e､，TagsandEntities・Criteriafbreachconsistency

estimationarefbllowings：

Ａ：Ｃｏｕｎｔonlymatchedtranscriptionunits．

Ｂ：CriterionAorthesamecontentstranscribｅｄａｒｏｕｎｄｔｈｅｎｅａｒｐｏｓｉｔｉｏｎｉｎａｒｅｉｎcluded

C：CriterionAandthesimilarcontentｓｔｒａｎｓｃｒｉｂｅｄａｔｔｈｅｓａｍｅｐｏｓｉｔｉｏｎａｒｅｉｎｃｌｕｄｅｄ

Ｄ：CriteriaA，Ｂ，ａｎｄＣａｒｅｉｎｃｌｕｄｅｄ

Ｅ：CriterionDandthesimilarcontentstranscribedaroundthenearpositionareincluded

Here，，，similar，，means

LDifTerencesinlengthnotation,ｅ､9.,'，e-'，(''－，，representsalongvowel)ａｎｄ''ee，，aresimilar、

２ＡｔｒａｎｓｃｒｉｂｅｒｒｅｍａｒｋｅｄｔｈｅｓｏｕｎｄｉｓｎｏｔｄｅｆｉｎｉｔｅｂｕｔｃａｎｂｅｈｅａｒｄｔｏｏｔｈｅｒｓｏｕｎｄＴｈｅｒｅａｒｅ

ｓｕｇｇｅｓｔｉｏｎｓｔｈａｔｍatchinbothtranscriptions、

３．DifTerencesindegreeofchangeofnonverbalfeatures1e､９．，ｉｎｃａｓｅｏｆｔｅｍｐｏｓ），，ａａ，，ａｎｄ，，ａ，j
aresimilar．
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Ｔａｂｌｅ３：Consistencyrates

CriteriomA

ＴＯＴ

ＡＬ

６２７

２０080 ２６２

CriterionB

ＴＯＴＡＬ

８９８７４７１ ２７１８．３ＡＬＬ

６６２７Ｃｈａｒ

２９６２

CriteriomC

ＴＯＴＡＬ

Ｉ
７２９ ９５８９ＡＬ

１３０９２．５ ４９７７．５ ６６２７Ｃｈａｒ

１１４３９．３９７’ 17960.797' ２９６２

CriteriomD

’
ＴＯＴＡＬ

’
７０７７．４ ２１１９２２．１ ９５８０ＡＬ

６１３０９２．５ ６６２７

２９６２

Criterion:Ｅ

ｌｎｎｃ

’
ＴＯＴＡＬ

１
１

６２７７９ １９６２２０．５ ９５８９ＡＬ

１３０９２．５ ４９７７．５ ６６２７Ｃｈａｒ

４９７５０．５ ２９６２

Consistency(％） Inconsistency(％） ＴＯＴＡＬ

ＡＬＬ 6,698(699％） 2,891(301％） 9，５８９

Ｃｈａｒ 5,750(868％） 877(132％） 6，６２７

Ｔaｇ 948(320％） 2,014(680％） 2)9６２

Consistency(％） Inconsistency(％） ＴＯＴＡＬ

ＡＬＬ 6,874(71.7％） 2,715(283％） 9)５８９

Ｃｈａｒ 5,750(868％） 877(132％） 6，６２７

Ｔaｇ 1,124(379％） 1,838(620％） 2，９６２

Consistency(％） Inconsistency(％） ＴＯＴＡＬ

ＡＬＬ 7,294(761％） 2,295(239％） 9，５８９

Ｃｈａｒ 6,130(925％） 497(7.5％） 6,627
Ｔaｇ 1,164(393％） 1,798(607％） 2,962

Consistency(％） Inconsistency(％） ＴＯＴＡＬ

ＡＬＬ 7,470(77.4％） 2,119(221％） 9，５８９

Ｃｈａｒ 6,130(925％） 497(7.5％） ６)６２７
Ｔaｇ 1,340(452％） 1,622(548％） ２，９６２

Consistency(％） Inconsistency(％） ＴＯＴＡＬ

ＡＬＬ 7,627(795％） 1,962(205％） 9，５８９

Ｃｈａｒ 6,130(925％） 497(７５％） 6１６２７
Ｔaｇ 1,497(50.5％） 1,465(495％） 2，９６２
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Table4：Inclusionofcorrespondednonverbalfeaturesbyloosingthecriteria．

■

ｒｌｅｒｌｏ

I

Ｔａｂｌｅ５：Inconsistenciesofsound．

’
【】

)(２６．０％

’
’
一 497(100％）Ｔｏｔａｌ

ＩｎＴａｂｌｅ３Ａ,８７％ofsoundsinHiraganacorresponded・But,ｏｎｌｙ３２％ofTagsandEntities
corresponded、ＩｎＴａｂｌｅ３Ｅ，theloosestcriteria,９２％ofsoundSinHiraganacorresponded，
and５０％ofnonverbalfeaturescorresponded

TheseresultssaytranscriptionsofnonverbalfeaturesareafIbctedbytranscribers，sub-

jective

Table4showshowmanynonverbalfeaturescorrespondnewlyincludedineachnew

criterion(B,Ｃ,Ｅ),andthosepercentagesagainstallnonverbalfeatures．

6２Ａｎａｌｙｓｉｓｏｆｉｎｃｏｎｓｉｓｔｅｎｃｉｅｓ

Table5showsinconsistenciesoftranscribedsoundwithHiraganainTaｂｌｅ３Ｅ，，％，，means

eachpercentageagamstwholesoundsinconsistenciesinTable3E・Here’３６％arecausedby
diffbrencesinsoundlength，longvowelsanddoubleconsonants・Manyofotherinconsisten-

ciesarecausedbymisleading．However，therearesoundsthataredifficulttotranscribein

Hiragana,ｅ,3,laugh

lnprevioussection，weseetheproblemistranscriptionsofnonverbalfeatures・Almost

inconsistencyofnonverbalfeaturesconsistsofomissionsandinsertions・Ｔｈｏｓｅａｒｅｌ,436

itemsagainstl,465itemsofinconsistencyofnonverbalfeatures・The29remaindersare

contradicteditemsbetweentranscriptions・Table6showscontentsofomissionsandinser-

tions・Here,upperelementsareparalinguisticfbaturesandlowerelementsareconversational

analysisinfOrmation．，，％1”meanspercentagesagainstnumberofeachnonverbalfeature．

Criterion Corresponded(％）
CriterionB

CriterionC

CriterionE

176(5.9）
216(7.3）
157(5.3）

Total 549(185）

Contents Inconsistencies(％）
Ｌｏｎｇｖｏｗｅｌ

aｔｔｈｅｅｎｄｏｆｗｏｒｄ

ininteIjection

lｏｎｇｖｏｗｅｌｉｎｔｈｅｗｏｒｄ

70(14.1％）
26(5.2％）
42(8.5％）

Ｏｖｅｒｌaｐ

Misleadin９ 110(22.1％）
Ｄｏｕｂｌｅｃｏｎｓｏｎａｎｔ

aｔｔｈｅｅｎｄｏｆｗｏｒｄ

ininteljection
ｄｏｕｂｌｅｃｏｎｓｏｎａｎｔｉｎｔｈｅｗｏｒｄ

27(5.4％）
6(1.2％）
7（1.4％）

Ｌａｕｇｈ 80(16.1％）
Ｏｔｈｅｒｓ 129(26.0％）
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早
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ミ
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｜
ｆ
己
や
ご
色Table6：Omissionsandinsertionsatnonverbalfeatures．

ｎｔＯｍｓｓｌｏｓ８ＺＩｎｓｅｒｔｉｏｎｓ

Ⅱ

’
２６２ 1436(48.5％:100％）ＴＯＴＡＬ

，，％２，，meanspercentageagainstallofomissionsandinsertions・

Paralinguisticfbatures,thosearepitch,voicequality,loudnessandspeechrate,marked
highinconsistencyrates・However,utteranceoverlaps，pausesandspeakerexchanges，these
areconversationalanalysisinfbrmation，havelowerinconsistencyratethanparalinguistic
ones・Thosefeatures，unlikeparalinguisticfbatures，ｄｏｎ，thaveanydegree・Thoseare
judgedbytranscribers，subjective・

Incaseofprosodytranscription,８０％consistencywasachieved[４１Theresearchused
agraphicalinterface，ｅ､９．，ａｓｐｅｅｃｈｗａvefbrm、Inthispaper，wecouldseeparalinguistic
featureshadhighinconsistencyrate、Thosefeatures，however，aremeasurableasconcrete
acousticalfeatures・Thismeansthatthosefeaturescouldbeestimatedautomatically,like

inearlierpartofthispaperanｄ[５１Therefbre,ifwepresentsuchinfOrmationgraphically
totranscribers，thenconsistencyratescouldbecomｅｈｉｇｈｅｒｔｈａｎｉｎｔｈｉｓｐａｐｅｒ・

Anotherway,whichwillmakemuchbetterconsistency,istobecomeexpertandtoverifj7
transcription・WemadeaprogramtoverifyTEIbasedtranscriptionltinterpretssomeTEI
TagandEntities,thenmakessimplesinusoidwavesoundslnterpretableTagsandEntitieｓ
ａｒｅｓｈｏｗｎａｔＴａｂｌｅ７、Speakersaretranscribedwith，uLtagandrepresentedwithpitchof

sounds・Highpitchisassignedtoaspeaker,andlowpitchisassignedtoanother・Overlaps
aretranscribedwith，anchor，-tagandalsointerpretable,theprogramcanoutputoverlapped
sound．，Inhale，and1exhale，aretranscribedwith，vocaP-tagandarerepresentedaspause
now、Hence,transcriberscanheartranscribedparalinguisticfbaturesandcanveribown
transcription．

７Ｃｏｎｃｌｕｓｉｏｎ

lnpreliminaryexperimentofspeechrateestimation，theresultsshowavailabilityofthｅ
ｍｅｔｈｏｄｉｎｔｈｉｓｐａｐｅｒｔｏｅｓｔｉｍａｔｅｓｐeechratesautomatically・However，intheexperiment

withrealspeechdatashowedcomplicatedspectrograms・Wewillresearchhowtotrack
speechratesfromacomplicatedspectrogram・

Inexperienceofconsistencyofinter-transcribers，transcription，wegotaconsistency
rateofover80％toverbalsoundNonverbalfeatures,however,areaffectedbytranscribers，

subjectiveThen,therearemanyomissionsandinsertions・Wewillexaminechangesof

Pitch

`VOiceQuality
Ｌｏｕｄｎｅｓｓ

SpeechRate
NonverbalSounds

Ｏｔｈｅｒｓ

４
７
４
４
０
２

３
９
２
０
３
３

７
３
４
２
１
１

ｊ
１
１
１
１
１

％
％
％
％
％
％

１
３
０
９
４
２

２
９
８
９
３
６

３
１
１
．
．
：
：

船
％
船
％
％
％

８
８
１
６
了
４

．
．
、
９
７
７

２
９
１
６
３
６

旧
伍
伍
く
く
く

１
７
９
蛆
蛆
的

妬
Ⅳ
妬
１

Overlap
Ｐａｕｓｅ

SpeakerExchange

3４８

３３１

２６２

78(22.4％:5.4％）
73(220％:5.1％）
8(３．０％:0.6％）
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Table7：InterpretableTags＆EntitiesbyVerificationProgram．

■

１lｅｓ

consistencyratecausebytranscribers，skill,agraphicalinterface,andaverifyingprogram．
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Ｔａｇｓ rｎｅａｎｓ

aｎｃｈｏｒ

ｐａｕｓｅ

shift

ｕ

vocal

overlap

ｐａｕｓｅ

cｈａｎｇｅｓｏｆｌｏｕｄ１ｐｉｔｃｈａｎｄｔｅｍｐｏ
utterance

inhale､exhole

Entities rｎｅａｎｓ

＆stress；

＆trunc；
＆lｆ

＆lr；
＆ｆｒ

＆rｆ

●

）

stress

truncated sｙllable

lowfallintonation

lowriseintonation

fallriseintonation

risefallintonation


