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0. Introduction

The aim of this reportis: (a) to summarizethe main approachesonsideredn the
description and transcription of Spanish intonation; and (b) to provide some
informationaboutprojectsin this field, speciallythosewhich areoriented towardsthe
developmentand exploitation of prosodic databasesUnfortunatelylack of time has
preventedfrom organizingsurveysand coordinationmeetingsat nationallevel, and it
wasalsodifficult in practicaltermsto meetwith groupsworking on AmericanSpanish.
Thus the materialspresentedhere must be seenas preliminary; they reflect the
informationgatheredy the authorof the report,andby no meansareto be considered
exhaustive.

In the first part, the units usedin the description of Spaish intonation by several
authorsaredescribedThe secondpart addressethe transcriptionsystemsdeveloped
within the Spanishtradition. The final part presentsnformation about some of the
projectscurrently being carriedout or documentedn the literature availableto the
author.Referencesinda contactelectronicaddresdor eachprojectareprovided.

1. Levels and units in the description of
Spanish intonation

Beforeattemptingto describdabellingsystemdor Spanishjt might beusefulto survey
the units that have beenusedin the description of Spanishintonation, since the
theoreticalconceptionsof prosodic phenomenaare closely linked to the different
labelling systemadopted.Two types of approachesre distinguished:those oriented
towardsa linguistic description,and those which are aimed at prosodic modelling for
text-to-speeclapplications.
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1.1. Linguistic approaches

1.1.1. Navarro Tomas (1945)

The descriptionof CastilianSpanishintonation provided by Navarro Tomasin his
Manualdeentonaciorespafolapublishedin 1945is still the most exhaustivestudy of
Spanishprosodyavailabletoday. Most of the authorswho haveworked on Spanish
intonation have used his descriptive framework for the characterizatiorof Spanish
intonation.The units adoptedoy NavarroTomas(1945)arethe following:

» Breath-group ("grupo fonico")
The breath-groups definedas the segmenbf an utterancecomprisedbetweentwo
pauses.

« Melodic unit or intonation group (“unidad melodica”)

The melodicunit - orintonationgroup- is consideredy NavarroTomas(1945) asthe
shortestpossiblesegmenwith individual meaningand with a given melodic contour.
Although melodic units tend to coincide with breath-groups,FO movementsand
variationsin intensitycanalsomarkmelodicunit boundaries.

Melodic units aredividedinto threeparts:

* Initial part
Theinitial partstartsat the beginningof the groupandendsin thefirst stressed
syllable

* Body
The body of the melodicunit comprisesfrom the first stressedsyllable to the
laststressedyllablein the group

* Final part

Thefinal partstartsat the last stressedyllableandendsat the endof the group.
Thefinal partof the melodicunit canshowfive differenttonalmovements,
descrbedby NavarroTomasas:

» Anti-cadencd"anticadencia")rising tone

» Semi-anti-cadencg@'semianticadencia"half-risingtone
* Level (suspension)

» Semi-cadencé'semicadencia")half-falling tone

» Cadencd"cadencia")falling tone
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e Sentence

Sentencés the highestevel unit consideredby NavarroTomas(1945).It canbe divided
into a "ramatensiva"anda "ramadistensiva".Eachpart or branchmay be constituted
by oneor severamelodicunits.

» Tonic group or stress group ("grupo ritmico-semantico",

"grupo tonico")

NavarroTomas(1945)definesthe tonic group- or stressgroup- asthe segmenbf an
utterancewith astressandwith acoherentmeaningthat cannot be dividedinto smaller
units; however,he doesnot considerthe tonic group as a unit for the analysis of
Spanishintonation.

1.1.2. Quilis (1981, 1993)

The descriptionof Spanishntonationproposedy Quilis (1981,1993)is basedn two
units:

* Intonation group ("grupo de entonacion")
The intonation group is a segmentof an utterancedelimited by pausesor by FO
inflections.

 Syllable

The syllable is the unit relatedto stressplacementlin the description proposedby
Quilis (1981,1993)eachsyllablehasapitch level associatedb it.

1.1.3. Fant (1984)

Although the work by Fant (1984) is not intendedas an exhaustivedescription of
Spanishintonation,it offersaframeworkbasedn two differenttypesof units:

 Tonic group or stress group ("grupo tonico")
Thetonic groupis definedasin NavarroTomas(1945)

« Prosodic phrase (“frase prosédica")

The prosodicphrasedefinedby Fant(1984)is equivalento the melodicunit proposed
by NavarroTomas(1945).
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1.1.4. Canellada & Kuhlmann Madsen (1987)

Canellada& KuhlmannMadsen(1987)do not considerthe tonic or stressgroupasan

intonationalunit, but they acceptthe melodic unit or intonationgroup andthe sentence
asprosodicunitsin the descriptionof Spanish.They introducea new level of analysis,
namelythe clause.

 Clause ("clausula")
The clauseis definedby Canellada& KuhlmannMadsen(1987)as the segmenbf an
utterancebetweertwo energymaxima.

1.2. Modelling for text-to-speech systems

1.2.1. Lopez Gonzalo (1993)

Thework by LépezGonzalo(1993)is orientedtowardsthe modellingof prosodicunits
for a Spanishtext-to-speectsystem. The model takes as a starting point work on
prosodicmodellingat the CNET, anddefinesthe following units:

 Syllable

 Stress group ("grupo acentual) or prosodic word

("palabra prosaodica)

The stressgroup or prosodic work is definedas a group of consecutivesyllables
composedof unstressedvords and a word containing a syllable bearing the lexical
accent.

* Intonative group or breath group
The definition of the breathgroup- or intonativegroup- coincideswith the onegiven
by NavarroTomas(1945)

1.3. Summary

Thefollowing units canthenbeconsideredor the descriptionof Spanishintonation:

e Sentence

This is the highestunit of prosodicanalysis,acceptedoy all authorswho have
describedpanishintonation.
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» Breath-group ("grupo fonico")
The definition of breathgroupis alsouncontroversialandthis unit is usedby
the majority of the authors.

e Intonation group ("grupo entonativo"), melodic
unit ("unidad melddica"), prosodic phrase

(“fras e prosodica")

This unit is consideredas different from the breathgroup by NavarroTomas
(1945)andQuilis (1981, 1993); however,Lopez Gonzalo (1993) considersthat it is
equivalento the breathgroup.Fant(1984)usesthe denominatiorof prosodicphraseto
referto the intonationgroup.

 Clause ("clausula™)
Canellada& KuhlmannMadsen(1987) are the only authorsthat considerthe
clausedefinedasafunctionof changesn the energycontour.

 Stress group ("grupo acentual®), tonic group
("gru po ritmico-semantico”, "grupo tonico"),
prosodic word ("palabra prosoédica')
AlthoughNavarroTomas(1945)and Canellada& KuhlmannMadsen(1987)do

not considelit a unit for the descriptionof Spanishintonation,Fant (1984)andLo6pez
Gonzalo(1993)corsiderthis level of analysisin their descriptionor in their modelling.

 Syllable

This is the lowestlevel of analysisconsideredby all the authors.

2. Transcription systems for Spanish

A standardranscriptionsystemfor Spanishintonationhasnot beenyet developedIn
traditional linguistic descriptive studies the systemsproposedby Navarro Tomas
(1918,1945),Alcina & Blecua(1975)andQuilis (1981,1993)areused.In work more
orientedtowardsspeechechnologyapplications systemssuchas ToBl andINTSINT
arebeingappliedin currentprojects.

2.1. Navarro Tomas (1918)

In the prosodictranscriptionsprovided by Navarro Toméas(1918) in his Manual de
pronunciaciérespafiolahe following symbolscanbefound:
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» Pauses

l pause(lessthanls.)

[ pause(lessthan0.5s.)

| pauseg(lessthan0.25s.)

' very brief, almostunnoticeablgause

» Pitch movements
— normaltone

up anddown arrows areusedto show tonal inflections; when the inflection is lower
thanthe normaltonethe arrowis underthe text; the directionof the arrow indicatesthe
toneof the syllableandof the nextonesuntil achangedoesoccur

2.2. Navarro Tomas (1945)

The following set of symbolsis usedin the prosodic transcriptionspublished by
NavarroTomas(1945)in the Manualdeentonaciorespariola

| anti-cadencéraisingtone)
] semi-anti-cadencéhalf-raisingtone

suspensiodiflevel tone)

] semi-cadencighalf-falling tone)
|
; cadencidfalling tone)

|

B absoluteguestion
1 reiterativequestion
I pronominalandassertivequeston

| relativequestion
| continuationin interrogativesentences

2.3. Alcina & Blecua (1975)

Alcina& Blecua(1975)providethreeclassesf transcriptionsymbols:thosedelimiting
intonationgroupsor melodic units, thosedescribingthe pitch movementat the end of
theintonationgroupandthosedescribingpitch levelin syllables

* Intonation groups
\ melodicunit boundary

 Final pitch movements
1 anti-cadencérising tone)
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semi-anti-cadencghalf-risingtone)
level

semi-cadencénhalf-falling tone)
cadencéfalling tone)

J—
|

~F |

* Pitch levels
/1/  pitch levell
121 pitch level 2
/3/  pitch level 3

2.4. Quilis (1981, 1993)

The systemproposedby Quilis (1991,1993)is very similar to the one describedby
Alcina& Blecua(1975). It is orientedtowardsthe transcriptionof phenomenahat are
relevantfrom aphonologicalpoint of view.

- Final pitch movements ("junturas terminales")
i) falling tone

1 risingtone

| leveltone

* Pitch levels

/1/low - it occursafterapauseor at aterminaljuncture

/2] mid - it occursin weaksyllablesafterthe last stressedyllablein anutterance
/3/high - it canbefoundin all the syllableswith strongstressn the utterance

e Stress

'/ strong

[ weak - weakstressearenot normallytranscribed

2.5. Fant (1984)

Fant (1984) transcribesfive different pitch levels that can be assignedto Spanish
syllables:

M medium - it typically occursat the boundarybetweenrapre-tonicanda
stressedsyllable
B low - is foundat the endof adeclarativeutterance
A high - correspondingo the endof astresseayllablein medialposition
A+ extrahigh - canbefoundatthe endof thefirst stressedyllableof an
utterance
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2.6. Canellada & Kuhimann Madsen (1987)

The proposaby Canellada& KuhlmannMadsencoversthe transcriptionof intonation
group boundaries,of boundarieswithin the intonation group and of the pitch
movementst the endof anintonationgroup:

* Intonation groups

/ intonationgroupboundary
I separatiorbetweerthe "ramatensiva" andthe "ramadistensiva”within an
intonationgroup

Final pitch movements
semi-anti-cadencghalf-risingtone)
semi-cadencéisingtone)
anticadencérising tone)
cadencdfalling tone)
leveltone

WO>OD e

2.7. Garrido (in preparation)

Theaimof Garrido'swork is to provide a formal descriptionof Spanishintonationthat
couldbeappliedto speechechnologydevelopmentgGarrido 1991 a, b; Garridoet al.,
1993).The methodof studycloselyfollows the IPO approach.

Intonative contoursareviewedas a seriesof inflection points linked by straightlines
anddescribedn termsof combinationf levelsand movementsinflection points are
definedas points wherea significantchangein the slope of the contouris found; after
perceptuatests the thresholdof changehasbeenfixed at 8%.

e Levels

The intonativecontoursaremadeup of aseriesof inflection pointslabelledwith one of
thethreevaluesP,V, M

P peak - inflectionpointsin the FO contourcorrespondingo "full" accenpeaks
V valley - inflectionpointsappearingat full loweringsor minimain the intonative
contours

M medium - inflectionpointscoincidingwith "half" accenpeaksor halflowerings

 Movements
Theintonativemovementsredefinedin termsof pairs of symbolsthat definea single
movementn the contour:
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V-P - full rising
V-M, M-P - halfrising
P-Vv - full falling
P-M, M-V - halffalling
V-V, M-M, P-P - high, mediumandlow level movements

3. Aspects of prosody covered by the
different transcription systems and
phenomena which have been transcribed

The surveypresentedaboveshowsthat the majority of transcriptionproposalscover
threedifferenttypesof phenomenaintonationalunit boundars, pitch movementsat
the end of an intonation unit and pitch levelsassociatedo syllables. The following
aspectandphenomenarethencovered:

e Intonation unit boundaries

Boundariedpetweenntonationunits areusuallytranscribedy all authors

e Pitch movements at the end of an
Intonation unit

Since severalauthors distinguish five types of pitch movements(Navarro
Tomas, 1918, 1946; Alcina & Blecua, 1975; Canellada& KuhlmannMadsen,1987)
Quilis arguesthat only two of them (rising and falling) are phonologicallyrelevant,
althoughheprovidesfor asymbolfor thelevel tone.

* Pitch level in syllables

Threedifferentpitch levels- high, low andmid - aredistinguishedn traditional
descriptionsFant(1984)introducesanextra-highlevel.

» Pauses

Navarro Tomas (1918) distinguishesfour different types of pausesin the
transcriptiongublishedin his Manual
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4. Further resources available

Althoughit hasbeenimpossibleto carry out a propersurvey of existing prosodically
labelled databasedor Spanish,in a generalsurvey of spokenand written language
resourcesfor Spanishcarried out last year at the Instituto Cervantes(Arrarte &
Llisterri, 1994)the existenceof such databaseslevelopedin Spainwas not detected.
The following paragraphsntend to give someinformation about projects or groups
known by the author,but arenot at all exhaustive.

4.1. MULTEXT

Oneof thetasksof the LRE-MULTEXT projectis to provideaprosodiccoding of part
of the EUROM.1 databasen Spani$ (togetherwith, at least, coding for Frenchand
English).Initially the EUROM.140 passagesadby onespeakewill be analyzedand
anautomaticsymboliccodingof FO targetpointsusing INTSINT will be provided.The
work for Spanishis carriedout at the Universitat Autonoma de Barcelonain close
collaborationwith DanielHirst (Aix-en-Provence)andis to endby October1995.

ReferencesHirst, Ide & Véronis(1994)
Contact:JoaquinLlisterri <joaquim.llisterri@cc.uab.es>

4.2. AT&T Bell Laboratories

AT&T Bell Labs(PilarPrieto& JuliaHirschberghasrecordeda small corpuswith one
MexicanSpanishspeakerin orderto study pitch accents.The corpuswill be labelled
usingthe ToBI systemandadaptingt to Spanishf necessary.

ReferencesPrieto,vanSanter& Hirschberg(1994)
Contact:PilarPrieto<prieto@research.att.com>

4.3. UQAM, Université du Quéebec a
Montréal, Department of Linguistics

A corpusof spontaneouspeechfrom eight speakersfrom Panamé&epresentingwo
socioeconomidevels and two age groups has been analyzed by Henrietta Jonas-
Cedergreerat the UQAM (Université du Québeca Montréal). Syllabic boundaries,
rhythmical group boundariesand intonationalphraseshave beenauditorily delimited;
the utterance$avealsobeenabelledat the segmentalevel with time alignmentbetween
the digital spectrogramand the waveform. This corpusis part of a larger research
project,within which a similar corpusfrom 16 Frenchspeakerdrom Québechasbeen
alreadyprepared.
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Contact:HenriettaJonas-Cedergreen14730@er.ugam.ca>

4.4. Corpus of Spoken Spanish for prosodic
studies, Department of Linguistics and
Phonetics, University of Leeds

A paperby Cid Uribe andRoach(1990)describes corpusof spokenSpanishbuild up
for prosodicstudiesat the University of Leeds.Sevennative speakerof Spanishwere
recordedhndthe materialwas complementedby recordingsof TV newsandcomments
and a recording of a special TV overseasreport. The materialsobtained from the
speakerscomprise spontaneos dialogue, spontaneousautobiography,spontaneous
anecdote poetry, narrative and descriptivereading. A total of 25.250 words was
obtained.

The corpus was orthographically transcribed and syllabic boundarieswere also
introduced. The prosodic transcrigion followed the conventionsdevelopedfor the
SpokenEnglishCorpus,marking majorand minor tone unit boundaries,eightdifferent
tonesandfeaturesof connectedspeechsuchas hesitations,compressionsglisionsand
lengtheningsTranscriptionsverestoredin machine-readabiiles.

ReferencesCid Uribe & Roach(1990)

4.5. UPM-SSR, Universidad Politécnica de
Madrid, Departamento de Senales, Sistemas
y Radiocomunicaciones

A databasdor the modelling of Spanishprosodyhasbeenbuild up within a larger
project aimed at the developmentof a Spanish text-to-speechsystem in the
Departamentode Sefales, Sistemasy Radiocomunicacionesat the Universidad
Politécnicade Madrid. The corpusis madeup of 144 sentencefrom onesingle speaker,
andconsistson 306intonationgroupsand818stresggroups,classifiedin severakypes.
Stylized FO contourstogetherwith FO and duration information for eachvowel are
storedin the databasesedfor the modelling.

References:Lopez Gonzalo (1993); Loépez-Gonzalo& Hernandez-Gomez1993);

LopezGonzalo,Alvarez Cercadillo& Hernandez6mez(1994)
Contact:Eduardd_6pezGonzalo<eduardo@gaps.ssr.upm.es>
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4.6. UPM-DIE/UNED, Universidad
Politecnica de Madrid, Departamento de
Ingenieria Electronica / Universidad
Nacional de Educacién a Distancia,
Departamento de Lengua Espanola

A prosodiccorpushasbeenbuild up andanalyzedin orderto improveintonationin a
Spanishext-to-speeclynthesissystemdevelopedoy the Departamentale Ingenieria
Electronica at the Universdad Politécnica de Madrid in collaboration with the
Departamentode Lengua Espafiolaat the Universidad Nacional de Educacion a
Distancia.

The corpusconsistsof a5 minutestext readby 8 Spanishspeakerscomprisinga total
of 1127 breathgroups.A datalasehasbeenbuild up with pausesand their duration,
durationof breathgroups,numberof stresse@ndunstressedyllables,pitch valuesand
syntacticpatternsf eachbreathgroup.

ReferencesPardo,Martinez, Quilis & Mufioz (1987); Moreno, Martinez, Pardo &
Vallejo (1989)
Contact:.JoséManuelPardo<pardo@die.upm.es>

4.7. URL-ESEEI, Universitat Ramon Llull,
Escola Superior d'Enginyeria Electronica i
Informatica

A corpusaimedat modelling prosodyfor text-to-speechn Spanishhasbeenbuild up

andanalyzedat the UniversitatRamonLlull. It consistsof a21s.textreadby 8 Spanish
speakerg(320 stressgroups). Pausespreath groups, stressgroups, vowel duration,
vowel FO anddeclinationhavebeenmeasured.

ReferencesMarti & Gudayol(1993,1994)
Contact:JosepMarti <elsmarti@perseus.url.es>

4.8. UAB-DFE, Universitat Autonoma de
Barcelona, Departament de Filologia
Espanyola
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A corpusfor the analysisof Spanishintonationhasbeenbuild up by JuanM. Garrido
at the Departamentle Filologia Espanyla, Universitat Autbonomade Barcelona.The
corpusconsistsof newsbulletinsand newscommentdrom Spanishradioand TV and
newspapearticlesdealingwith the sametopics; the materialshavebeenrecordedrom
the broadcasteindhavealsobeenreadby two non-professionaspeakers.

Severaldatabasesavebeenbuild up with informationconcerningparagraphgnumber
of syllablesand numberof sentences)sentencegnumberof syllablesand sentence
type), intonationgroups(numberof syllables,sentenceype and position within the

sentencepnd stressgroups (numberof syllables, position of the stressedsyllables,
sentencaype, position in the intonation group, position in the sentence)A total

numberof 1426 stressgroups has beenanalyzed,corresponding to 400 intonation

groupsand582sentences.

ReferencesGarrido(1993)
Contact:JuanM. Garrido<juanma@liceu.uab.es>
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